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AN ASSESSMENT OF PRESENT |

 NFORMATEON SYSTEMS
AND [MPLICATIONS FOR VOCATIO

NAL EDUCATION
by

Douglias C. Towne

Education is an information system. Perhaps it is the most complex
and comprehensive information system ever to be known by man. Viewing
education as an information system, however, is somewhat foreign to most
persons, including the educator. Such a perspective of education as an
informacion system provides many guidelines and implicationz For action
helpful in our efforts to improve the learning experiences provided our
citizens.

Viewing the educational system as an information system helps not
only in providing guidelines and 'mplications for improvement. [In a much
more crucial way it helps us identify and frame relevant questions we
need to ask in order to foster the continuous improvement of learning
experiences., If education does not become ~hi- - namic and ever-changing
institutfon w~ - 4 to sc. the ir.iituiion (estab: . shment) come
"tumbling down!' about us. The fact seems obvious to me that appropriate
and valid questions are of more importance than super® cial or irrelevant
answers. In the long run we will find adequate answev. *o valid questions
waereas superficial or irrelevant answers will only m sd rect and thwart
o'r efforts to improve education.

The purpose of this paper is to present for your censidsration some
tiloughts relevant to the two major topics of this fns:zitute: (1) educa~
tional information systems and, (2) educatinnel chang=. These two areas
of study are inextricably entwined. They compliment =nd supplement each
cther; neither can be adequately considered without r="erence io the
otner and only wien they become appropriatsly m2shed o we find edcuational
improvements of the finest distinctions. When the two are not meshed we
coserve waste, inefficiency, inappropriateness and ir ~elevancy. Several
models wiil be presented to illustrate the varicus fi :tors within, and

~-lationships between, these two crucial concerns of ~ducational change

s
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and educational information systems.

This paper is a conceptual presentation rather than a technical
presentation for variocus reasons. The first reason is that other papers
to be considered will be of & more technica! nature and wiil go into
greater depth in their respective zreas. Seccndliy, both the fields of
educational change and information science have highly spucialized and
knowiedgeabie experts better qualified to present their respective
techniques (the references cited throughout as well as a reading list of
selected items will be found to be mest useful to those wishing further
study).

A third reason for presenting a conceptual paper stems from three
major shortcomings of most existing information systems. Too often informa-
tion systems evolve into a system of benefit to the information specialist
rather than the client group for which it was originatly designed. Such
systems, once established, are hard to alter or eliminate. They tend to
become self-serving. Such would not be the case if tkb~ were more
conversant with the conceptual factors invoived. Anothe: mz2_ > short-
coming of mar.y existing systems is their inability to serve client needs
because of a lack on the part of the client in conceptualizing the types
of data and 'information required in his decision-making process. it is
expected that the model presented will aid in clarifying thkese informa-
tional needs. The thifd shortcoming of existing systems is a narrownress
of orientation. Education is a complex phenomenon and educational change is
equaily comniex. When educational change incorborates the outputs of in-
formation services such services must in turn be complex. At present many
information system$ are desigiied more to match the types of information
to be contained than the types of uses such information is to serve.

As a result of these three shortcomings in present informstion systems

‘the major reason for presenting this paper in a conceptual manner rather

than in a technical manner is derived. If an information system is to
fully serve the educational change process it must meet the needs of the
educational chénge agents. Seldom are these change agents experts in
informtion systems. They should not be, foi information is a means to

an end -- not an end in itself. Therefore, tha change agent must concen-

trate on the product; namely, educational change.

o»



in this paper | will present several models portraying educational
change and information systems. These models are a type of shorthand
designed to outline the essential elements of systems or theories as an
aid to quick understanding and conceptualization. Each model is deserving
of much greater consideration and study. it is expected, however, that
these essential elements will aid the synthesis process and will result in
a more compiete conceptualization of the intricacies and interactions
which exist within and between these activities of educational change and

programs of information services.
Models of Educational Change

A great amount of research and other writing has dez't with the change
process. Several fine revievs of this literature have been compiled during
the last few years (Havelock, 1969; Rogers, 1962; Bennis, Beene, and Chin,
1969.)* All change agents in education should be familiar with these
reviews. Society is becoming ever more change oriented. Education will
in turn become more change oriented. [f educators are not conversant with
the processes of change they will soon find educational changes being
imposed upon them from outside sources.

Havelock (1969)%%* in reviewing 3,931 documents concerned with change,
has posfted four models of change: (1) The Research, Development and
Diffusion model, (2) The Social-interaction model, (3) ine Problem-Solving
model, and (4) The Linkage mcdel. The following descriptions are not
extensive nor comprehensive but rather attempt t. fllustrate the essential
elements of each madel so that the role of information and information

systems in each model may be illustrated.

The Research, Development and Diffusion (RD & D) Model

This model (Figure 1) is a neat and logical representation which

s

* See also Major Works on Change in Education: An annotated Bibliography
with Author and Subject Indices, by Havelock, Huber, and Zimmerman.

** From this point on all references to Havelock will refer to this major
review unless a date appears in parantheses following his name.
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immediately appeals to the rational man. I{ts basic elements include:

basic research, appliied research,; deveiopment and testing cr prototypes,
mass production and packaging, planned dissemination activities, and finally
the user. Its major advocates according to Havelock are Brickell (1969),
and Clark and Guba (1965). The !inearity conveyed by the model is staunchly
denied by Brickell and Clark and Guba but, neveritheless, such perspective
tends to orient one to a neater and more rational or logical approach than
is perhaps possible in a human social activity such as education. (Such
iinear orientation, on the other hand, has been found to be most effective
in the area of agriculture).

Havelock presents five bazic assumptions inherent to this model:

(1) RD & D is a rational sequence, (2) extensive planning is necessary,
(3) division and coordination of labor is required, () the users are
passive but raticnal consumers and (5) hignh initial development costs prior
to any dissemination activity. Such assumptions may be compared to the
existing situation in vocational-technical education. How well do we meet
these assumptions? Are we moving toward a situation mcre amenable to

these assumptions? Is:vocational-technical education becoming more a
science and less an art?

Several aspects of both information and information systems are

illustrated in this model. Each of the six elements of this model is an
information system itself. It might be helpful to consider this modei as
representing individuals ranging from the basic researcher to the user or
practitioner. (Individuals must be perceived as information systems.)
Portraying the model in these more humanistic terms we might first ask
ourselves if vocational-technical education has indeed the individuals
filling. each role; we certainly have the practitioners. Many of our
teacher training institutes perform the role of the applied researcher.
We find many '‘planned mass dissemination-activities' ranging from depart-
ment faculty meetings to institutes such as the one you are now involved
in. Basic research is continually being conducted - usually outside the
field of vocaticaal~technical education.

The major metropolitan areas will come closest to having'the remaining
two elements if they exist. Do you find agencies, organizations and/or
individuals whose prime concern is the '‘development and testing of proto-
types'' or the 'mass preoduction and packaging' of innovations? Is it not

more likely that these responsibilities are relinquished to commercial

9
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firms such as textbook pubiishers? Should this be the case?

In addition to determining if these elements exist within our field,
it is also crucial that we assess their effectiveness. | submit that our
weakest links in this modei are the ''deveiopment'', ''mass production'' and
"dissemination'' elements. This may not be the case in some of the more
progressive metropolitan programs of vocational-technical education.

Another pertinent characteristic illustrated in this model is the
information linkage between the six elements. Research has provided ample
evidence that we tend to talk to ourselves, i.e., we are more inclined to
communicate with persons within our peer group than we are with those
representing different areas of interest. What systems or procedures now
exist to facilitate interaction between diverse groups? How effective are
they?

Another intriguing aspect pointed out by this model is the neatness
and concreteness of the movement from basic research findings to alterations
in practice. This may well be possible in fields such as agriculture /
where a rew hybrid can easily be shown to be more or less effective than
those now in existence, or in industry where a new compound is clearly
superior to those now available. Is such objectivity or relative advantagea
as easy to observe in vocational~technical education? | would maintain
that such is not our advantage at the present time.

Perhaps the major shortcoming of this model is information trans-
mission from right to left, from user to basic research. Seldom does direct
communication of this nature occur between adjacent elements - much less
more distant elements. This lack of feedback capacity leaves somewhat to
chance the selection of user-relevant problems by the basic and applied
researchers. This approach has been found to work in areas such as agri-
culture and industry. Whether it is efficient enough for the tight budgets
of education is debatable.

" If user needs are considered in the basic and épp]ied research areas
they are generally based on analyses of macro-level data and information.
There are obvious flaws in relying on such gross information. Seldom,
however, are data at the micro-level available for such analyses. Efforts
to provide such specific micro-level data shouild besencouraged.s.

Many more points for discussion are raised by this model; both positive
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and negative. My major contention is that as ''clean' and logical as this
mode! is another may be more appropriate to vocational-technical education
in metropolitan areas. Education is too ''user! oriented to allow a model

ending with the user rather than one beginning with the user.

The Social-interaction (S=1) Model

If the RD & D model is portrayed as a '‘clean'' and ''neat' model the
Social-Interation model (Figure 2) is best described as ''messy''. The basic

elements of the S-1 model are (1) individuals associated with various,

(2) organizations or associations with, (3) lines of communication linkages

between these various individuals and organizations or association. Major
spokesmen for this approach to chénge are Rogers (1962), Mort (1964), and
Carlson (1965), according to Havelock. Figure 2 attempts to portray the
essence of this approach to conce vtualizing the change process. As with
the RD & D model this is also primarily uni-directional with innovations
being communicated from left to right. It also ends with the user.

Havelock further suggests five major generalizations inherent to this
model: (1) the individual user belongs to a '‘network'! or social relations,
(2) the placement of the individual within this network predicts his rate
of accdeptance of innovations, (3) a vital element is the informal contact
between individuals, (¥) the individual's group memberships and reference
groups predict his adoption pattern of behavior and (5) there exists an
S-curve of diffusion rates (a slow start with few individuals adopting,
followed by a rapid rate of adoption which in turn is followed by another-
slow rate of adoption as the ''laggards'' finally adopt).

Such an approach to change graphically illustrates the role of
inter;personaI communications. As mentioned earlier such communications
are more often held with persons within our established groups rather than
those from othe# groups. The innovators are those appearing in the over-
lapping circles, i.e., they belong to . .two or more groups or organizations
with differing areas of interest.

A glaring shortcoming of this approach to information transfer in the
change process is the inefficiency involved. Not only does it take an
excessive amount of time to transmit messages but the messages: must also be

relatively small and discreet.

i1
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This modei illustrates the necessity of the support provided by
individuals which greatly facilitates the adoption process. Without such
personal support few individuals would venture into innovative programs.
These personai supportive roles vary with the change orientation of the
persons involved, i.e., the innovator gains support from outside persons
while the opinion leader lends support to the later adopters and gains
support from the innovator. '

When applying this model to the field of vocational-technical educa-
tion questions immec "ately arise: How heterogeneous are our praofessional
and formal =rgan zatic-s? How many differeat professionally related
organizations dc ouir p=ople belong to and participate in? Do we foster
or hinder the ''cross-pollination' process tarough administrative policies
and travel regulaticr=? Do Distributive Ecucation teachers communicate
with Health Occupatic-s educators? What percentage of the teac:ers and
staff members within an urban school's department of vocational-technical
education attend out-of-state professional meetings each year? | would
suggest that-persons within our field do not communicate as broadly or as
frequently as could be desired.

1f change is brought about through interpersonal communications as
this model suggests (and for which ample supportive empirical research
data is available), are we fully utilizing this resource of educational
change?

These two models have emphasized the user as recipient of fully
developed innovations. The user, to a large extent, is not involved in
the innovation development but rather is seen as a consumer 'buying"’
the developed product. The next two models portray the user in different
roles. In these next two models the user is cast more in the role of an
employer hiring consultants to work on their, the users', problems!

Here the user is seen as initiating the information transmission and

utilization process.

The Problem-Solver (P-S) Model

The Problem-Solver (P-S) mode! (Figure 3) is the third perspective
identified by Havelock's review of the literature. The elements of

this model include: (1) the user or client, (2) the outside process

oy
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consultarnt (change-agent), (3) resources, both within and ouside the user
system and (4) the problem solving process. As illustrated the problem
solving process begins with (1) a felt need, followed by (2) problem
diagnosis, (3) a search for solution resources, (4) retrieval of alterna-
tive so.utions, (5) fabrication of a solution »nd finally (6) application
of the adapted* solution.

According tc Havelock the major proponents »f this model include
Lippitt, 1958; Watson, 1267; and Thelen, 1967. it is a model | find quite
alluring also due to the emphasis upon the user. Havelock finds the
following five points usually stressed by supporters of this model:
f1) the users' need is paramount, (2) diagnosis is an integral part of
the process, (3) the outside change agent should be non-directive, (4) in-
ternal resources should always be fully utilized, and firally (5) self-
initiated and self-applied innovation has the strongest user commitment
and best chance for long-term survival.

A crucial person in this model is the outside change agent. Too
often persons are so involved in their own jobs that .they fail to see
"the woods because of the trees!'. Such can be partially overcome by
appropriate utilization of an uninvolved ''outsider. One might criticize
this model in that it deals with probiems only gfzé;_they arise rather
than avoiding problems. This may be more a matter of degree, however,
than' an outright indictment. These points support the contention that
diagnusis is a critical part of the problem solving process. |If the user
and ‘the change agent have azcess to accurate and reliable information re-
levant to the existing situation their diégnosi§.will be greatly enhanced.

One major disadvantage which might be suggested in this approach is
the centrality of problems within the organization or institution as
perceived or diagnosed by persons committed to the agency (the change
agent usually becomes involved and committed soon after he is attached
to the user system). Such perceptions and diagnoses may therefore deal
with superficial problems rather than more basic questions such as should

the institution even exist? Or should the organizational structure be

*Seldom is a suggested solution.accepted without some adaptation
to the users' environment.



vastly revamped? Such basic questions seidom will arise from within axn
agency or organtzation.

Another phase of information systems illustrated in this model deezls
with the access to internal and externzl resources. The change agent -ay
be mort heloful in identification of resources both within and outside the
user systems. Users are often unaware of the vast resources available to
them in different but related fields of endeavor. in addition they ma-
have become so engrossed in their day-to-day activities that they fail to
keep up with new servicas and materials within their own system.

The role of the outsider may be as catalyst, consultant or collaborator
(Havelock, 1970). As a catalyst the outsider might create dissonance by
criticizing or '"protesting'' the existing institution. (The 1968 Perkins
bill could be perceived as the result of a catalytic agent in that it
challenged vocational education to become more''relevant'' and attuned to
our times.) The consultant role might best be perceived as the change
agent serving in the role of ''solution-giver''. In this role the change
agent offers solutions to the problems posed by the user system. The
third role of collaborator has the change agent assisting the user in all
steps of the problem solving process

The role of the change agent as collaborator has been very well pre-
sented in a handbook for change agents developed by Havelock (1970). In
this handbook Havelock presents specific and clear directions* to the
agent in progressing through six stages designed to help move the user
from the present state of educational affairs to the desired future state
of affairs. The six stages are: (1) building a relationship (between
change agent and client), (2) diagnosing the problem, (3) acquiring rele-
vant resources, (4) choosing the solution, (5) gaining acceptance and
(6) stabilizing the innovation and generating self-renewal.

This handbook should be most useful tc anyvperson concerned with
the task of helping a user system through the change process. Such per-
sons playing this helping role would be administrators and supervisors

within a metropolitan school system as well as the state supervisors,

*The directions being very specific and clear has resulted in one
criticism of the document; however, the specificity will be necessary
for some readers.

16
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teacher-educators and other persons normalliy perceive: 'S ccn.cultants or

change agents.

The Linkage Process Model

The Linkage Process is portrayed in the follcwing nodel and iilus-
trates the key elements of (1) the user system anc its internal problem
solving cycle, (3) the change agent resource system simulatirg the user's
problem solving cycle, (3) Vinkage between the user =nc] resource system
and (4) linkage petween the resource syStem=and more remote resources.
This model was developed 35 a result of Havelock's per=eations of the
literature reviewed and the fact that none of the thre: aréviously cited
models seemed general enough. Havelock felt that a meshing of the three
models (RD & D, S-i and P-S) might best be iliustratec ;35 the linkage
process (Figure k).

In the linkage process there are four essential assumptions or
generalizations: (1) the resource system must be able to simulate the
user systems problem-solving processes, (2) the user must be able to
understand .the processes used by the resource system in generating solu-
tions (whether those processes consist of research, development, evalua-
tion or diagnosis), (3) the resource and user must maintain full and
honest reciprocal feedback, and . (5) linkage experiences lead to effective
channels of informatfon.disseminationn (i1t should be pointed out that
inherent to this model is the resource system appearing in a slightly
modified ''user role' when utilizing the more remote resources.)

Several types of information and information services are involved
in this model. Again it becomes obvious that the user system must have
access to accurate and complete: data concerning his operation in order to
conduct a valid diagnosis of the problem. The search and retriev=!
phases rely more on the resource than the.user and therefore the .. urce
system must be aware of and acquainted with as many potentially useful
resources as possible. Another critical informational phase of this
model is translation. The resource system's major role - might well be
the difficult task of translating information frow the language of the
more remote resources into terms familiar to the .ser system. This trans-

lation is no easy task; however, attempts have besn made with varying

1 r
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degrees of success.*

Another major process in informaticn utilization which must be
considered in this model is the search and'retrieval process winich must
usuaily be taught to the user so that he may perform these roles in the
future. it is logistically impossible to provide a resource individual
to all users with a need. 1t is desirable and perhaps necesary, therefore,
to instruct the user throughout the entire change process so that he will
then be capable of performing these functions in the future without the
assistance of the linkage resource. Such instruction will be a part of all
types of assistance provided by the linkage resource but the stages or
search and retrieval need special attention since these are the two items
the linkage resource is most likely to take major responsibility for. It
is therefore essential that the user be involved in these processes as
much as possible so that he will be willing to perform these tasks in the

future without the aid of the linker.

Implicationc

In summarization of the precediag materials oa the relationships be-
tween educational change and in{ormation sources and services many points
are abvious. Perhaps the most obvious is the fact that this has been a
cursory and far frem complete review. Such extensiveness was not ihe
intent, but rather, the purpose was to conceptualize certain relation-
ships which seem most important at the present time.

0f the points presented in this paper several seem to have obvious
and important implications to the field of vocational-technical aducation
in major metropolitan areas. | w1l present only three which | feel are of

prime importance and relevant to the topic at hand.

1. Social interaction

It is apparently very important in order to foster change that we
facilitate social interaction processes within ou field znd between our

field and other which are related but in somewhat indirect ways. Une

%An example of this function can be seen in the interpretive studies
funded by the US Office of Education. Twc which are relevant here are
Havelock (1970) and Banta & Towne (1963) and (1970).

14
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could easily posit a direct relationship between social interaction and
abiiity to innovate.

You are in the best position to assess the quantity and quality of
interaction within urban area vocational-technical education. Do these
persons have ample opportunity to talk with their peers both within the
system and between systems? Do they attend professional meetings outside
their region and state?#

It must aiso be kept in mind that information comes packaged in many
different forms. Not only are people information systems but also maga-
zines, journals, films, television and any number of other types of communi-
cation packets. Questions related to the ones above can be asked regarding
the degree of exposure of our staff members to such packets outside the
field of vocational-technical education. What types of journals and other
literature do you read? How diverse is the subject matter? How much time
do you spend reading? The same can be asked of your staff members.

The type of interaction dealt with in the S-1 model was primarily
a personal, one-to-one relationship. These relationships have been suggested
as necessary even with impersonal communications such as the mass media
system of television and radio. This'pbint may best be illustrated by quoting
Wilbur Schramm (1969) and presenting an adaptation of the model (Figure 5)

he presents.

Unlike lecture audiences and small groups, mass communication

: audiences (with the exception of the people in a motion-picture

; theater at the same time) have very little contact with each

' other........ These audiences are individuals, rather than
groups. But each individual is connected witn a group or groups -
his family, his close friends, his occupational or school group -
and this is a very important thing to remember about mass
communication,

The more we study it, the more we are comiig to think that the
great effects ~f mass communication are gaired by feeding ideas
and information into small groups through individual receivers.
In some groups, as you well know, it is a sign of status to be
familiar with some part of mass communication (for example, in

%A rather disconcerting phencmenon | have observed in the recent past
is a reluctance of some administrators, at all levels, to allow their staff
to participate in institutes or conferences conducted outside their immediate

=~ geographic area. | would be the first to agree that many of these prove to be
EI{I(j ineffective in accomplishing their stated goals but the personal interactions

- which occur maY offset this failure.
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the teenage gioup to hear the currently screamable crooner,
or in some business groups to read the Wall Street Journal).
n many a group, it is a news story from the radio, or an
editorial from the Times, or an article from the Tribune,

or an article from one of the big magazines, that furnishes
the subject of convessation on a given day. The story, or
article, or editorial is then reinterpretasd by the group,
and the result is encoded in group opinion and perhaps in
group action. Thus, it may well be that the chief influence
of mass communication on individuals is really a kind of
secondary influence, reflected to the group and back again.
(page 283)

If interpersonal communications plays such a crucial role, regardless
of the format or media in which the information appears, should we not
implement careful measures to assure that it is fully utilized in our
efforts to improve vocational-technical education? Are not our usual
teachers' megtings an example of mass communication? Our memos are another
example. Do we allow adequate interpersonal communications to assure
internalization of the messages presented in such forms?

Many gaps in this review a~e obvious. | would only suggest that you

may wish to build upon what has been presented by further readings of some

~of the materials cited. Of the many documents available, four seem especially

desirableé., The first book | would recommend is Planning for Innovation by

Havelock (1969). This presents a thorough review of almost 4,000 documents
dealing with change and infcrmation utilization from diverse fields of
study. The second bock, a much shorter and perhaps better introduction to

the field due to its brevity, is Managing Change by Rogers and Svenning,

(1969) . Its major drawback is the .concentration on the communications
aspect of educational change. The third reference suggested is a collection
of readings edited by Bennis, Benne and Chin, 1969 (2nd edition), entitled

The Planning of Change. This text serves well as a reference to which one

may turn for assistance and guidance in dealing with various elements of
the change process. The last to be suggested is Havelock's handbook enti-

tled A Guide to !nnovation in Education (1970). This has been mentioned

earlier (see pages 9 and 10).

2. Availability of informstion

Transmission and utilization of information are necessary conditions
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to educaticnai change. n many major metropolitan areas of our country,
educaticnal systems have developed and implented fine information

systems. There are, however, three types of shortcomings which still

exist. The first deals with the availability and utilization of information
in packet form, e.g., documents.

The ERiIC system has concentrated its efforts at the input end of the
information system. It has yet to achieve a comparable sophistication at
the output or utilization end of the process. | suggest that few agencies
at lccal, regional or state level have filled this gap. (There are some
notable exceptions which provide guidelines to those interested in develop-
ing such output oriented systems - see Appendix A.)

Not only do we 1eed easier access to the documents contained within
ERIC and other similar systems but we also need more effort expended in the
interpretation and repackaging of this information for different audiences.
How much of a metropolitan school systems budget is devoted to developing
materials designed for the specific instructional needs of that community?
Could we not easily effect some major changes in our programs by changing
materials utilized by our teachers? Are we destined to await the commer-
cial publisher's interpretation of what is ''good' for us?

The transmission of information referred to earlier can take two
forms:.(1) retrieval of information relevant to an expressed need (pro-
blems in search of solution) and (2) dissemination of information which
has the potential! of being useful (solutions in search of problems). Both
of these are needed in our field at the present time. Neither is developed

" to the extent desirable.

Some of the information systems listed in Appendix A provide their
services to all, e.g., SEARCH, DATRIX, AND SRIS. This process of retrieving
information pertinent to specific problems, however, is best performed in
a give-and-take situation. If the system is remste this give-and-take
is not feasible. In addition, it is suggested that the greater the proximity
of user and information system the greater will be the chance of the user
taking full advantage of the services available.

Dissemination efforts could also be improved. Too often we utilize
general newsletters. to disseminate information to a broad audience. The
more varied the audience the less specific we can be in such newsletters,

What is called for is a selectivity of dissemination whereby information

ERIC
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of a more specific nature is distributed to people in small and more similar
groupings. Such a procedure is known as SDi (Selective Dissemination of
Information).

In the SDIi process both information and audience are indexed with
similar descriptive terms. As new documents or other typez of information
are obtained and indexed they are automatically brought to the attention
of that part of the audience identified with similar index descriptors.
This announcement takes many different forms but in general is a very
brief statement or abstract describing the information. This reduces the
irrelevant material a person must scan in a newsletter in order to find the
one or two items fitting his special interests. Do the vocational-technical
educators in your area have access to such services?

In addition to greater specificity or information designed for key
groups and personnel we are in need of the broader, mass media type of
communications. It has been found that various types of information play
more important roles at various stages of tHe change process. Mass media
for example is called for in creating awareness whereas more specific
information is required for the judgement stage.

A second shortcoming, or gap, in our information systems in major
urban areas deals with utilization of data for the diagnosis and evaluation
stages of the problem solving process. We often find vast record-keeping
sysfems, all computerized and even ''mark-sensed'' with few people, if any,
knowing what all this information is being used for. A brief exploration
will often point out its ultimate use - to complete other records which are
fed into even ]érger record Keeping systems! (I am presentiy in the process
of examining one aspect of a major city's data information system and have
found this to be the case. 1t boggles the mind to consider the possibility
of continuing up the levels of the systems. It must stop someplace. Or
does it?)

Generally speaking it is safe to say tha a vast amount of the data
collected is seldom used in really meaningful ways. Of the information
which is used we generally find an administrator or monitoring agency to be
the user. This is certainly justified and needed, but would not greater
availability and utilization of data be of help to the practicing educator

in the classroom also? | suggest that most of our teachers and supervisors
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are operating at the present time with inadequate and inaccurate data.

When information systems are developed and installed in our school
systems it is usually the administrators who initiate such action. As a
result these systems are designed primarily for their benefit. Again | say
this is perfectly justifiabie but | also maintain that education would be
vastly improved if those closest to our students were served by a more
relevant and easier to use system of information.

Macro-level data is of little use to the practicing teacher. He needs
micro-level data pertinent to his students and to his instruction. Such
systems are few and far between at the present time. (lIn the final scztion
of this paper | will outline a system which could contribute to reduci-g
this deficit.) ,

The PPBS (Program, Planning, & Budgeting System), the opera:ions
research, and systems analysis information services are certainly pertinent

systems. Many already have sﬁch‘systems installed. | will not attempt

"to discuss this type of information system for other papers in this Institute

will deal with the topic. | would, however, direct your attention to two
systems which | feel are unique and need to be considered in the future.

The first system is being attempted in Wilmington, Delaware by the
Division of Urban Affairs of the University of Delaware (Magoon & Tannison,
1970). This project is testing a model which would aid urban decision-
makérs in the process of allocating their scarce resources among the various
public services such as education, water supply, police protection, snow
removal, and other such municipal agencies. Its-basic premise is to develop
a systems analysis which will provide comparable cost/benefit information
common to these diverse institutions. | wish them luck!

An even more ambitious undertaking is described in "A Study of Inter-
relationships Between Education, Manpower and Eccnomy'' by Le Vasseur (1967).
This paper describes a simulation exercise designed to assist educational
planning, on a national scale, based upon a manpower and economic model.

Le Vssseur mentions that:

The strength of the model lies in the fact that it incor-
porates relationships between education, manpower and the
economy within a single, comprehensive framework. All too
often eudcational plans are drawn up without consideration
of their implications for manpower and the economy. Simi-
Iar?y; economic plans are made without sufficient attention

. of



17

being paid to, the investments which must be made in educa-
tion if the manpower required to meet the targets of the
plan is to be avaiiable when needed. The model described
in this paper makes explicit certain structural relation-
ships between education, manpower and the economy which
must be considered if consistent planning at the national
level is to be achieved. Although it is confined to a glo-
bal national viewpoint, the span of variables considered
includes leveis of enroliments in different branches of
education, requirements of goods and services for educa-
tion, the educational qualifications of the: labor force,
manpower requirements for the economy and the levels of
production in the economy. All of these factors are of
extreme importance for planning ai the national level .
(page 13)

Though this model was constructed *nitially for didactic purposes, it

may well prove most useful :~d feasibl: in real-1;fe planning acivities.

3. Disparity Between Data a4 Document Systems

Along wi_h our informa:ion explosion during the last few decades has
developed the field of information science. Extremeiy sophisticated and
complex systems have been developed for storing and retrieving technicai
data, e.g., PPBS, Project Talent, the US Census, NASA and other., Also
exhibiting tremendous strides is the field of document storage and retrie-
val, e.g., ERIC, DATRIX, Chemical Abstracts, NASA, and others. A major
task yet to be accomplished is the marriage of these two aspects into
total systems. Attempts have been made and some have been successful.
Since the basic principles and practices of information science apply to
information, whether in data or document form, it seems entifely plausible
to exert more effort to developing a single system which will not only
allow each type to be contained within, but will further allow jnternal
interactions between the two types. The computerized similation and
gaming projects are perhaps the best examples closest to education.

The most obvious successful marriage of the two systems is illustrated
by our space program where alterations in the space systems environment is
interpreted and aétion taksn automatically thrcugh the use of the programmed
computer system. Such sophistication is unlikely to appear in education

during the forseeable future, if ever. However, we can improve unch the
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present disparity which exists between data and document information sys-
tems. Again, the model of Directed Learning will illustrate an attempt
to move in this direction.

There are many other Implications to be drawn from the assessment of
information systems as they relate to educational change. Let it suffice
for the present to merely reemphasize that society and education are
continually becoming more change oriented at the same Zime that knowledge
is growing by leaps and bounds and is being presented to society in ever
more immediate ways. Education must 1o0l-up to meet such challenges.

in the 'ast section of this pape- is presented a model for Dire:ted
Learning which attempts to tie many of these considerations of chanze
processes and information systems together st the rost important lesel of

the educational process - the level at which learning is to take place.
Directec Learning

Before moving further let. us briefly consider a key term in our con-
siderations to this point - CHANGE. What is change? What is innovation?

| suggest that change is the replacement of X with Y. Change is not
alteration though it is a necessary part of alteration. Change is not
synonomous with movement though again change is a necessary condition of
movement .

Af an element which we now call X is eliminated and. replaced with an
element known as Y then we have accomplished change. [If we replace a wood
lathe in our shop with a metal .1athe then we have changed the lathes and
altered our shop. If we have increased out graduate placement record of
65% with a record of 75% placement then we have changed our record of
placement and moved in the direction we desire. !|f a student knows nothing
about safe machine operation and we replace this ignorance with appropriate
knowledge and skills then we have changed his cognitive and psychomotor
maks-up relevant to machine safety. Such change is the critical element
of learning.

The point being made here is that if we define change as the replacemunt
of Xwith Y then we have narrowed in on our target and can direct cue =narglies

accordingly. Too often we say we will ''change' the Vo-Tech Program and
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bzcome lost in the many aspects of the total program. ‘nstead we shculc
appl!y diagnostic procedures to narrcw in on exactly whz:z part of zhe Vc-
Tech program we want to ra2place and what it is that we -ant to se=2 i i=s
st=ad. Such an orientation will not only help us in concentrating our
rezources on specific needs but it will also help us in measuring ard
e.aluating our efforts tc change. This use of the word change wi’l be

fu rther uti{lized and illustrated in the Dirzcted Learning model.

Another key term apmearing thrcughout this paper i~ USER. Generally
th= term user in educatisnal change is perceived as mez—ing the teacher,
stervisor or administrator employed in educational p :ctice. However,
wire is the ultimate use~” s not the ultimate user ir -he educational
¢r tarpise the student?

| maintain that the ultimate user is the student .ndividually and
coilectively) and that any resources expended in the gzucational process
should be justified on the basis of bringing about an ultimate change with-
in the student. Such an orientation to accountability may raise strong
objections for the further from a student that resources are inputted
the harder it is to measure their effect upon the student. This is cer-
tainly true but does not obviate the underlying principle.

The lack of positive relationships between educational resources
and student performance as shown by the Coleman report illustrates the
reason for fear in using student measures as the ultimate criterion of
educational investments. Such negative ffndings can be attributed to
there actually not being any relationship or to inadequacy in measurement.
| suggest that both of these are true in various ways. There are many
resources in education which have little if any effect upon the student.
Also, the measurements used were to a certain extent inadequate. There are
few situations in education where we find adequate and accurate measures
of student change. Too often we are limited only to macro-level data
which fails to adequately describe our stituation. The Directed Learning
model attempts to provide a means for obtaining this much-needed information
on the micro-level.

The model appearing on the next page (Figure 6) portrays the learning
process as an information and change system. 1 know of no situation in

which it is in full utilization but each part is to be found operationally
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successtu. someplace.* The descrioation of this mocel will progress from
elements on the left to those at the right. It should be borne in mind,
however, that this is both an interaction and ¢’ -zular modeli, i.e., each
element  nteracts with the others and the mode: -2es not end but, rather

continuaily recycles.

A. Information Resou:ces

A truism which is often over onoked is that caly that which is known can
be taught. Such a statement illustrates that at time X we can only teach what
we know at that time. At time X [ ius, however, new. knowledge and informsiion
is available. Therefore, if the instructional :ut vities have been designed
at time X they are necessarily out-of-date when vh=zy are used later in the
classroom. An informaticn system must, therefore ., facilitate continual
input of the new information and the learning system must be fiexible to
take advantage of these new knowledges. Just as ''new'' materials are soon
out-of-date so it is with our teachers and instructors. If an information
system is not structured to allow for continuous new inputs then our
teachers and materials will becéme irrelevant in our modern times of rapid
knowledge growth.

From this source of knowledge and information we draw our purposes and
objectives of vocational-technical education. Within the information re-
sources are data on manpower requirements; existing private and public
training programs; socio-economic data describing trends and predications;
surveys reflecting community attitudes and mandates; federal, state and
legislative actions; state and local plans and guidelines and many other
types of data and knowledge. Also from within these information resources
we find the content which will be taught; we also find the order in which
these should be learned and information on the various modes through which
it can be displayed for learning.

These arrays of information resources serve as the basic fodder for

out educational endeavor. The information is available in many forms and

*A pilot project which closely approximates the model is being tried in
the Mineola, New York school system - an ES '70 Project School. In this progra
they are dealing with the basic mathematical skills required for the Vo-TEch
areas of automotive mechanics, electrical technology and ktisiness and office
practice. The contact person suggested is Dr. Elliot SpacK, Mineola Public
Schools, 200 Emory Road, Mineola, New York, 11501,
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formats. The degree of accurscy and validity varies greatly. HNot all can
be used. The major tasks involve selection of the better materials for

use and transmission.
B. Objectives

Speaking of obje:ztives to vocational technical educators is somewhat
akin to '‘carrying ccals to Newcastie'. There is ample material available
providing instruction and rationale in the development and writing of

educational objeztives. Developing Vocational fnstruction by Mager and

Beach (1967) is perhaps as relevant as any. There are twc points which
need to bes stressed, however.

The first relates to the specificity of the objectives. Too often we
allow objectives which are all too general. As mentioned earlier, in the
definition of change, it is most helpful if we Lecome very specific for
this aids in narrowing in on our target. I!f we are to bring about changes
on the part of the learner we must know what eléfents are to be replaced.
In addition, we must know which of these elements have already been
accomplished by our learners. (These points wiil be mentioned again).

The second point regarding objectives is that since they become

intended learning outcomes we must be able to evaluate the degree of

accomplishment of the objectives by the student. These measures, especially
in vocational-technical educatioh, should be stated in performance terms.
Such performance measures are. derived from the occupation(s) the student
is preparing for and should be quite snm|lgr to the measures employed by that
business or industry in >valuating its employees.

Such objectives in specific and measurable terms are key elements of
the directed learning model. These objectives not only lead directly ta the
process of test construction but also interact with the other zlements of
students' characteristics (C), Teachers' characteristics (D), and recording,

disseminating and judging (K). These relationships will be discussed later.

C. Students' Characteristics

The students, both potential and actual, must be described in many ways
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to facil| ~zte the directed iezsrring process. Most educators are familiar
with the types of student informazion contaired In cumulative folders. Such
information [s desirable and it is heipful If it is used by the student's
teachers. Seildom is such use made 27 these data, however, due to the inaccessa-
bitity of zhe information. Greater use would be facilitated by applying
more modern information system technigues and processes tc the cumulative
record system. Additional information of this type should be added as a
result of an analysis of the specific objectives mentioned carlier.

A majior use of the objectives is te be found in the diagnostic
process. Too often we assume that all our inceming students come to us with
the same degree of ignorance. Orly after we expose them to instruction do
we assess their degree of accompiishment. Such evaluation leads us to believe
that we have been successful to some degree. How can we claim such success
with no information on how accompiished they were before they entered out
program? Such pre-post comparisons are helpful in evaluation but even more
helpful in the diagnostic process. If we use our specific objectives té
describe our incoming students' characteristics* we will usually find great
disparities between them. Some will have already accomplished some of the
more basic objectives whereas others will need remedial work before we can
begin work on the specific objectives., Too often we ignore such differences
and search for the common denominator which does not fit either end of the
continuum. Thus our more advanced studenis are held back and become boied,
whereas the l'ess advanced find the experience frustrating and drop out
physically or mentaily. Such student diffecrences wiil be mentioned again in F3.

Another area of informaticn which is lacking regards the learning styles
of our students. Just as they differ on degree of accomp!ishment of objectives,
so they differ on the processes of learning which work best for them. Such
learning styles must be assessed and taken advantage of. A slow reader for
axample might learn much more efficientiy in a demcastration than in programmed
instruction. A field trip might be most effective for some while it is a
boring way to learn for others. Such boredom might lead to habits of in-
attention which would becume detrimental! to other learning experienzes. On-
the-job experience is certainly a desirable learning experience for vocational-

technical students but do we: really believe that each one needs exactly the

#*Such evaluations derive from the Test Construction (J) element which
in turn is derived from the Objectives element.

Q°
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same number of yvears of such experience?

Learning styles is perhaps one of the least researched areas in educa-
tion, expecially as such styles interact with other personal and instruc-
tional variabies. This gap must be overcome rot only through experimental
lab research but also through mult.-variate fielid research in real school
environments.

There are several other types of student characteristics which should
be incorporated. The Ohio Vocational interest Survey illustrates one type
which could be included. This survey not only is designed to provide
information helpful to the student in the decisions he must make in his
process of vocational development. The OVIS is also designed to help the
administrator select areas of instructional offerings desired by students.
Such a use of the instrument with all students, enrolled and non-enrolled
students, should prove most helpful. (Too often we limit our concern to
those students presently within our classroom. We must also consider
those not in our instructional. programs as well as those not within our

school system.)

D. Teachers' Characteristics

in a manner similar to that applied to students, it is necessary to know
our instructors. Not only do different students learn better in different
ways but different teachers teach better in different ways. Such information
should be available to the individual teacher as well as the supervisor and
instructocr. Rather than belaboring this element | would make only one point.
We too often feel that a single teacher should possess all attributes
necessary to the teaching of a certain subject. Would it nct be more realis-
tic to accept that each teacher will have strong and weak points? 1If such
a fact is accepted then we could supplement the weak points with additional
resources, both personnel and material, whiie we take greater advantage of
the strong points. Such considerations are especially pertinent to
vocational-technical education when we expect an individuai instructor to be

both expert teacher and experienced technician.
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E. Selective Dissemination of information

just as we selected eariier from all Information resources those most
pertinent to cur concerns we must riow select again frem the information on
objectives, students and teachers those most reievant to our planning of
instructional activities. Various types of information will be relevant
in different ways to different perscns, therefore, we need a selective
process of dissemination. Both the information and the persons involved
must be brought together. {The broken 1ine on the right side of the circle
indicates that information filows in both directions between E and F1, F2,
and F3. Just as information on students, objectives and teachers is meshed
within E, so is information on materials, methods and student assignments.)

information science has deveioped many ways and means of facilitating
the meshing of information according to needs as is suggested here. Many
of these are operational in either computer of non-computer format. In the
major metropoiitan school system combination of the two formats would be

most feasible to assure both efficiency and utilization.
F. Planning

The planning of instructional experiences is iargely the responsibility
of the instructor. His role is to bring together students and materials
through various methods so that the student achieves the intended learning
outcomes. The instructor may well be a source of these materials, based
upon his knowledge and experience, though this is not necessary. Equally
feasible is the istructor serving a role as linker between the student
user and the materials as resources. This casts the teacher in the role of
information manager as well as information giver. Another function of the
planning stage is to determine which methods of joining students and
materials is most aparopriate for which students.

The basic departures from tradition suggested here are (1) more than
one source of mater.al shouid be selected and utilized, (2) more than one
method should usualiy be employed, {3) students should be served in small
groups, or irndividually, based upon their learning styles, competencies,

and other characteristics and {4) the systems of information transmissicn

O
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and utilizacion wili need tc rely on modern information science to assure

effectiveness and ease of the planning process. As mentioned earlier there

now exists in operaticn warious programs which match the different elements

oF the directed learning model. The best known program iliustrating this

ptanning element and the i g activities (G) is the individuaiiy Prescribed
t

earnin
jon {!P!} system jocated in Phiiadeiphis, Pennsylvania.

G. Learning Activities

The learning activities in which students will participate differ in
many ways from the present situation. Some of these differences have been
alluded to before. The major difference to be discussed here refers to the
time involved. !f our intended learning outcomes (objectives) are valid
and important then our students should master them. [If they are structured
appropriately fhen some objectiyes, most iikely, must be mastered before
others. And if our students differ in capacity to master the objectives

then it seems obvious that they will also differ in both the number of

objectives they can master and the time required for mastery. Thus the

length of the learning activity will vary from student to student and
from objective to objective. In addition the number of objectives accom-
plished will vary between students within the same time limits.

To illustrate this we might turn to the field of welding. [If some
students start the course with the abiiity to strike an arc and run a flat
bead, must they repeat that learning experience while the others catch up?
Wciuld it not be more appropr?ate to expect them to work on mcre advanced
objectives and therefore become more capabie welders in the same time as
the others take to accomplish the basic elements?

if we prepare performance measures which are valid indicators of
mastery of the specific objectives then our students should be allowed to
move on to advanced objectives as soon as they perform in the manner required.
As will be indicated in the next section the dependent variables of learning
will therefore become the number of cbjectives achieved and the time required

to achieve them.
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H. Performance Testing

If we can stand behind our objectives as being realistic and desirable
then we must accept that some students wiil be able to advance further and
faster than others. To describe such azcomplishments we will need to list
the performances the students are capable of as well as how long it took to
master performance. Such information would be most helpful to a poten-
tial empioyer as well as the school system. It would not only describe the
student but would also provide evaluative data on the materials and methods

utilized in the instructional process.

i Follow-Up Evaluation

This element of the model occurs at some time(s) following initial
evidence of mastery. It might be at the end of the school year to assess
retention, or it might be on the job to assess retention again, or more
likely to assess relevancy of the instruction to the real world of work.

(Such evaluations should be conducted more than once).

J. Test Construction

As mentioned earlier the measures of mastery are derived directly
from the specific objectives. The more specific the objectives the better
the test item construction. Hot all measures of mastery are amenable to
statement in behavioral terms. Those which are not will need to be justi-
fied on theoretical or correlative terms. This process of test construction
leads not only to post-teéf use but aiso to use as a diagnostic instrument

describing the students prior to the learning activites.
g

. K. Recording, Dissemirating and Judging

This iast element of the model is actuaily a beginning point. Such
information ard judgements as is now available to describe the existing

educational situation is incorporated into the initial Information
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Resources (A) as well 3s the Selective Dissemination of information {£j
systems. These bizs and piecas of information must be studied both indi-
vidually and irn conjunction with others for change will be facilitated as
we are abie to increase the degree of specificity.

Such evaiuation and reporting as is envisioned here will require several
alterations in existing practices. Such questions as how de you rank students
in a class when each is working individualiy may cause some headaches. The
more effective this model is made the more individual will be our methods of
reporting judging. Such individuaiity may be seen as increasing the amount
of work required. This should not be the case if the propar information

systems are utilized appropriately.
Summary of Directed Learning Model

Again this paper has presented an abbreviated view of this model. It
is hoped that enough insight has been provided that you may expand and
further develop the conceptual nature of such a system. There are several

points, however, which | will emphasize.

1. The Directed Learning model may best be perceived as a set of

integrated information systems. Each system interacts with each other

system and.contributes to and draws upon the other. Such systems are
designed to both contain information and transmit the information contained.
Relative priorities between these two aspects of storage and transmittal
cannot be assigned since both are necessary conditions and nei ther is a
sufficient condition to an effective information system.

2. !Implementation of this mode! would cast the teacher or instructor

in the role of knowledge Tinker (see page 10} rather than knowledge giver.

Such an alteration in roles may be difficult to implement at first but
once such a reorientation is established further improvement will come
more easily. The fieid of vocational-technical education already has

experience in utilizing outside resources. Such experience must be built
upon and made explictt.

2. The reporting and evaluation procedures suggested are much more

amenable and appropriate to the worid of work than our present system, of

graduation/ricn=graduation. Such specificity in reporting students'
o '
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ncies wili be woicon ¢ by business and industry. More difficulty will

[\

Cumpel
be welcomed by business and industry. More difficuity will be incorporated in

the articuiaticen betweer public school and higher education.

L, As a system of this 1st.:= becomes more sophisticated we will be able

to conduct more meaningful resea:rh. Such a system will facilitate both multi=-

variate and longitudinal research within actual field conditions. Such re-
search is very difficult to impiement within our present systems. When multi=-
variate and longitudinal research projects are possible we will find the results

to be much more directly relevant to our educational practices,

5. Another advantage which this model provides ‘is the ability to

generate additionai data and information on the system itself. Such supra

analyses will allow for continual analysis and improvement of the system as

weil as the eiements within the system.

6. Once a system as described in the Directed Learning model is

implemented i4 will be easier to introduce new changes. Such a model allows

interjection of new practices at aimost any pc t. Such interjections may
vary in degree of specificity and therefore facilitate more valid assess-

ments of the changes made and the interactions such chs .ges cause.

7. The Directed Learning modcl is_a dynamic system. It will never be

complete; therefore, we must start with what we now have. Such an orientation
allows one to start with any degree of sophistication. Cooperative ventures
between programs and schools-would facilitate easier and faster implementa-
tion. Such cooperative venturss are being tried and are found in many

cases to be successful. Coperation of this type would reduce the total costs
involved in any one system. ' '

Summary

In this paper | have attempted to relate the conceptual aspects of
educational change and information systems to a suggested model of the
educational process. The emphasis has been to illustrate the commonalities
existiﬁg between these three phenomena toward the end of facilitating
greater reliance upon each in the vocational-technical programs in major

metropolitan areas. !t has not been the intent of this paper to provide
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specific technical guidance but rather the generai conceptual framework
from which further study and action can be launched. | hope this paper
has resulted in seducing some of the readers to continue further study and
action. (See Appendix B for additionz! suggested readings.)

Information transmission and util!ization is a necessary element of
any planned change in education. {n this paper it was maintained that
education itseif is an informaticn system and wouid henefit from a greater
reliance upon the more modern techniques of information science. No matter
what perspective is taken te the process of pianned change in education;
whether it be the Research Development and Diffusion model, the Social-
Interaction model, the Problem-Solver model, the Linkages model, or one
of the reader's own choosing,-the fact remain that information trans-
mission and utilization is of signal importance.

The model of Directed Learning was presented as one approach of
providing an integrated and interactive method of informaticn transmission
and utilization designed to foster and facilitate the planned change
process in vocational-technical education. The Directed Learning model is
suggested as amost feasible and workable approach to designing and
implementing change for the benefit of educations ultimate user - the
learner. It remain for you, the leaders in urban area vocational-technical
education, to bring suchan information system into being, so that our
teachers and learners may accomplish the goals we all so ardently strive

for!

ERIC-
39
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APPENDIX A

Document Retirieval Systems

Listed below are a selected number of document retrieval systems
presently in operation. Some of these systems are more successful than
other but al! illustrate various attempts to fill the void which now exists

in document retrieval in education.

1. SEARCH, Center for Occupational Education, One Maiden Lane,
Raleigh, North Carolina 27607.

SEARCH will retrieve, via computer, all documents contained
within the ERIC system. This service is available to all
vocational-technical educators throughout the nation. A
minimum charge is made. To obtain a search one needs only
to write to the address above stating the nature of the
problem for which information is desired.

2. SRIS fSchool Research information Service), Phi Delta Kappa,
International Headquarters Building, Eigth and Union,
Bloomington, Indiana 47401,

SRIS is funded by the Kettering Foundatior and works in
close cooperation with the ERIC system. It attempts to
obtain documents developed by local school systems and will
answer search queries in a manner similar to that outlined
in SEARCH. A minimum charge fs made.

3.  DATRIX, Xerox Corporation, Ann Arbor, Michigan 48106.

The DATRIX system is the computerized search facilities of
the University Microfilms. Through use of Keywork Lists
provided by DATRIX a user may construct his own search with
various logics. A charge is made for each search based upon
the number of dissertations identified. To obtain the
Keyword Lists and order forms send to the address above.

L, Several local retrieval systems have been implemented during
the last few years. A letter to any of them will obtain a
.description of their services and experiences.

a. ARIS

Ohio Education Association
225 East Broad Street
Columbus, Ohio 43215

4.2
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b. The ASSiIST Center
33030 Vvan Born Road
Wayne, Michigan 48184

c¢. RISE
43 South Gulph Road
King of Prussia, Pennsylvania 19406

d. Community Resources Project
Bouider Valley Public Schools
P.0. Box 186 :

Boulder, Colorado 80302

One of the most critical pnarts of information retrieval is
identifying the relevant information sources and services.
A most helpful service designed to do just that is the
National Referral Center for Science and Technoclogy.
Despite the name, this center is equipped and willing to
respond to juestions in the social sciences including
education. A letter or telephone call to the Center will
obtain the name of sources relevant to the problem.

The addrass is: |

National Refeiral Center for
Science ard Technology
Library of Congress
Washington, DC 20540
(Phone: (202) 967-8265)
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SYSTEMS ANALYSIS AS AN INSTRUMENT FOR CHANGE IN URBAN EDUCATION

It has been the best of times and the worst of times for the urban
educator during the past two decades. Average per pupil expenditures have
gone from approximately $209 to $766. School enrollments have increased
80% while school revenues have risen 350%. .. Viewed from the perspective of
the return on the dollar invested in education, labor economists have
become convinced that this rising investment in training and education can
account for a disproportionate share of our ecoromic growth. Others view
education as the primary tool for insuring economic security and job
stability. The recognition of education's role in maintaining and enhanc-
ing the skill and adaptibility of our nation's labor force has put increased
pressure on educators to discover more effective ways of coping with the
demands and frustrations of our hitherto disenfranchised and economically
disadvantaged groups who have not been effectively served through public
education.

This year's rash of riots and protests'have put educators on notice
that nc longer will those who are the suppcsed beneficiaries of the public
school systeﬁs,»particuiarly the urbah disadvantaged, accept uncritically
the prescriptions of the professional educator. The dilemma of the large
city school system has been weli-documented. The migration of low-income
groups into our cities, the shrihking tax base resulting from out-migration
of 'higher income.groups and industry, and the increasingly militant demands
for more relevant educational programs sum up the forces conspiring to over-
whelm the professional urban educator. !t is not my purpose, however, to
chronicle the economic and demographic problems besettirg urban education.
The problem is not primarily higher per pupil expenditures, lower teacher-
pupil ratios, or better facilities: the prcblem is how to overcome the

infirmities rising out of the increasing institutional rigidity which has
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made our public school system less and less responsive to the needs and
demands of its students.

There is growing evidence that our educational institutions have not
kept pace with the requirements of a computer-based, post-industrial
society. For examp]e;”Ehe'rise in servi.. c:xcupaticns, ac:ombanied by a
corresponding need fof employees with writing, listening, speaking and
reading skilis, has put a premium upon‘communications courses which were
not as much in demand during the earlier era of a production-oriented
society. lnter~persona3 skills such as those required to establish and
maintain open and effective communicétions links with customers must some-
how be écquired before one can qualify for many of today's employment
opportunities. Unfortunately, the product of our urban school programs,
even those who graduate, can be characterized as having achieved a low
level of verbal fluency. They carry away with them little in the way
of motivation for continued learning beyond high school. Hany students

:ave the present-day system scarred and frustrated. What should have
been the joy of discovery and personal achievement has been superseded
by the dissilnusionment'of.failure,

Past attempts at school improvement have tended to deal with smal!
fragmented pieces of the total learning environment. Those responsible
for jmprementing changes in our educational system are beginning to recog-
nize that each of the sub-systems making up that environment must be
viewed as part of a larger or. total system. Unless a more holistic
approach to educational'changg and innovation is undertaken, attempted
improvements in one or two pfbcedures within a given school system tends
to create ripples which threaten.those with vested interests in the more
conventional procedures, thus generating resistance to the proposed
change. Modifications in one part of a total structure may result in
barriers to change in other parts of the structure.

Matthew B. Miles in his book Innovation in Education' makes the

cogent observation that many experimental programs within a larger system

1. Miles, Matthew B. innovations in Education New York: Horace
Mann-Lincoln Institute of School Experimentation, Teacher's College,
Columbia University, 1964,
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fail because the change or innovation is u2rceived as creating too much
disequilibrium in the system, thus preventing it from meeting its obliga-
tions in a well-ordered manner. Goodwin Watson, in the monograph Concepts

for Social Ehange,2 - states ihat "a change in teacher -pupil relationship

is likely to have repercussions on teacher-pupil interaction, on parent-
principal contacts, on pressure groups operating on the superintendent;

on board members' chances for re-election, etc. Any estimate of resistance
which considers orly tie persons primarily and centraily concerned will be
inadequate . . . . repercussions elsewhere may be even more influential in
the survival of the innovation." |

For this reason, small scale curriculum development efforts, such as
those which have traditionally been employed by those concerned with updating
vocational education, are likely to have little impact in a specific schonl
district because they deal with only a small part of the total learning
process. More massive approaches, both in terms of funding ar - effort,
linking various suggested impgovemen™s. together in a coordinate manrer, offer
greater likelihood of success if handled in a ""stematlc we/. Few adventure-
some souls have been willirng to tackle the need for improving curriculum
content, |nstruct|onal procedures, and for modifying teacher and administrator
roles, all at the same time.  Yet this is probably what is required if signi-
ficant Improvements are,to.be'achieved.

Fortunately, there is a relatively new anaiytical approach which offers
us a means for systematically manipulating the important learning variables
and assessing their signfficance in modifying a student's performance.
Systems analysis, variously labeled as ‘'operations research' or PPB (Planning,
Programming, Budgeting), of course, i5 not a new or magical fprmula for
guarantéeing improvement in the productivity of our schools. Most of us are
aware of the bencfits derived .from applying thi: analytic technique to the
design and implementation of training programs in miiitary and industrial
settings. The systematic projection of manpower needs by industry makes it
possible for them to anticipate and implement the necessary in-service

training progfgms such that those needs ¢~ '~ be met without undue dislocation

2. Watson, Goodwin. ''Resistance to Change'’ in Goodwin Watson (ed.)
Concepts for Soelal Change. Pubiished by Cooperative Project for Educational
Development {COPED), National! Training Laboratories, NEA, Wash'ngton, DC, 1967




of existing personnel or skill shortages. Whether or not this same rational
decision-making procedure can be adapted to the needs of thes urban educator
warrents further investigation. This focus is the central concern of this

paper.

Is a Systems Approach in Education Possible?

Before attempting to argue that systems analytic techniques have a
legitimate place in vocational education planning and improvement, let me
first recognize that there are significant differences between educational
systems and other systems. When we introduce a new math curriculum into a
local school district, for example, a whole host of problems crop up which
are unlikely to be found if we were attempting to improve or update a
military training program. Students in our local school would find it
hard to grasp the new terms and parents would be frustrated because they
could not help their offspring. Teachers would be frustrated because,
more'likely than not, they would not have been taught to handle the process
of "inqui:v' or problem solving required. The principal would be frustrated
because of his concern that his stﬁdents would-not measure up on standard
achievement tests which had not been modified to rei:ect the new curriculum.
Even regional accrediting groups responsible for quality assurance would be
requiréd to conduct extensive studies and to modify their criteria to
reflect such changes in course content.

There would be other problems. The School Board would be hard put to
make appropriate choices between the expenditures required for implementing
this new course offering or getting by with an existing one. Objective
wvidence supporting the long-term advantages of the new math curriculum
would be difficult to come by ‘because publishers do not offer such data.

The military training ccmmand, on the other hand, focuses on the
training of its personnel to a specific level of competerice for a specific
job ‘function. Umtil recently at least, dollar and cther necessar
resources were not a primary concern. Most recru.its were reasonab.y well
motivated and had some degree of assurance that if they met the military's
rerformance standards,“théy would be assigned to the occupational category

for which they were trained. Proficiency of the job incumbent following
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training would be monitored with instant feedback to the responsible
training command resulting in continuous improvement of a given training
program. '

This brief comparison is meant to establish how the level of complexity
differs betweern the more centrally-controlled military establishment and the
decentralized and locally managed school district. Participation in and
consensus arrived at through active invoivement of the diverse interest
groups who have legitimate roles to play in the planning and implementation
of educational programs at the local level must be achieved if educational

reform is to be effective.

The Promise .of Systems Analysis

By bringing these new analytical skills into the realn of education,
many hope to insure that reform efforts can shift from philosophical
theorizing to a more hard-nosed; empirical approach. A systems approach
requires that: 1) educational goals be set forth in specific quantifiable
terms (performance specificatidns); 2) alternative strategies and con-
straints be presented and .evaluated; 3) the best alternative selected and
Implemented, and, 4) the results evaluated and the system mofified
depending upon the results achieved.

Past efforts at stating edcational goals have been largely limited
to expressing them in vague or general terms which offer little value for
measuring the relationship between specific practices and their contribution
+~ the achievement of the broader goals. In breakihg down the mcre general
goals into sets of performaqce oL jectives tn“ circumscribe .earning tasks
for individua! students, it becomes possiblie to evaluate the specific
instructional practices in terms of their impact on the student's performance.
In addition, restating go&.3 in terms of more spacific objectives opens'up
the possibility of incorporating a whole new array of instruccional procedures
or materials, because their effectiveness cw.” be demcnstrated.

Performance objectives can be classified into *wo "ategorles. terminal
and interim. "Terminal'' perform objectives z+: those which describe the
and rasults of a formal educationai prog i For example, & high scihool

graduate should be able to state his own personal and vocational goais, he

)
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should have developed his interpersonal and social skilis, he should be
able to continue to acauire knowledge and apply it te new situations, he
should have the necessary skills and abilities necessary to function as
an adult, and he should be able to manage his future self-development in
implementing his life goals. 'lInterim'' objectives are those which
additively make up the more permanent terminal skills. For example, the
recent report of th~ National Advisory Council on Vocational Education
urges that career interests and awareness be introduced at an early
stage fn the child's development. These exploratory programs should then
lead to a more focused, job-related instruction at the middle grades.
Those students planning to terminate at the end of high school would thus
have had the opportunity to explore in depth a number of occupational
culsters and should have selected that culster in which they would like
to specialize.

An increésing_number of school districts are engaged in the writing
of specific performance objectives in precise and measurable terms. These
districts have successfully differentiated their broader educational
goals from the more specific terminal and interim performance objectives
and have begun to evaluat~ their present practices and resources allocation
procedures., It is vitally important that they understand the difference
between the traditional "input-oriented' planning and budgeting procedures
which have been employed in the past and ''output-oriented'' procedures
based upon observable changes in a student's behavior. Many of the more
accepted practices of allocating space, apportionaing time, assigning
students, and even the purchasing of materfals have been shaped in a way
which would facilitate the performance of the teacher, but not that of
the student. Student failures wafe attributed to lack of motivation,
stupidity, or just plain cussedness. By requiring teachers to state
their instructional 6bjectives in operational terms, many have become
aware of what a "learner-oriented!' iastructione system really means.

It often times forces the instructor to reevaluate his previous procedu 23
and materials in light of the results. As the teacher attempts to develop
bettar heans of implementing his ob’actives, the implications of this
systematic approach to planning and its impact upon organizatioral

structure and management procedures becomes increasingly aoparent.

ol
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Characteristics of Well-Stated Objectives

Educational objectives, as described above, may represent the end of

an action or an intermediate step directed toward some distant goal.

The

characteristics of well-stated objectives can be summarized under eight

criteria as follows:

1.

I

The objective should be stated in operational terms. By
stating an objective in precise, ''action-oriented'' terms,
one can avoid the vegue imprecision associated with such
words as '‘demonstrate a knowiedge of'' and ''show apprecia-
tion for''. Action words such as ''describe', "identify',
and "list in writing' lend themselves to the description
of overt behaviors wl ich are capable of being measured
against some standard.

Describe what is to be done and how it is to be done at
what level of acceptable performance. A well-stated
objective might, for example, be to require that a stu-
dent be able to complete a 100-item multiple choice test
on principles of management by objectives. The lower
level of performance could be :zt at 85 items answered
correctly with the specification tiat the student com-
plete the test within a 90-minute time period.

They should be internally consistent. By taking a systems
or wholistic pcint of view, one can assess the internal
consistency of one set of objectives against another, thus
helping to avoid unnecessary overlap, redundancies, or

‘conflict.

Objectives must be consistent with what is intended or is
being accomplished. Determining the consistency between
the statement of an objective and what it.is actually
trying to achieve requires expert judgment. |If the objec-
tive does nct capture the essence of what the program is
directed at, then we may be engaged in an exercise in
futility. If, for example a regent's examination becomes
the goal toward which many teachers orient their curricu~
lum, the teacher will want to make very sure that the ex-
amination items aztually represent the adult skills and
performance capabiiities that college graduates will

need in order to play their roles as future citizuos,
parents. and workers.

They should be comprehensive. Emphasizing a selected set
of objectives and ignoring others may bring about a fallure
in the achievement of the more significant aspects of a
niven program. Wheie possible, bothithe antic¢cipated and
the unanticipated consequences of an action should be

052



identified. For example, students who are requested
to employ a programmed instructional procedure in the
achievement ¢f some specific objective may very well
lose whatever creative and inductive reasoning abi-
lity they might acquire through following this pres-
cribed sequence of small steps developed for the
program.

6. Objectives must provide for individua: differences.
Tailoring objectives to the individual needs, inter-
ests, abiiities, and background of the student may
help to optimize the chances of success of .an indj-
vidual pupil. Each student's performance should be
evaluated with respect to how he is doing in light
of that objective tailored specifically for him.

7. Objectives must be phrased in realist.c cerms taking
into account limited resources, traditions, and
other constraints. Constraints may take the form of

, state laws governing the nractice of education,

. shortage of school teachers, or a failure of the
state legislature to appropriate funds. Resources
include people, facilities, and, of course, money.
When objectives are established, there must be an
understanding of the reai constraints and resources
available for the achievement of those objectives.

8. - Objectives must be reachable but ambitious enough to
be challenging. A given objective should be just far
enough out to be challenging but rot so far out that
it can never be achieved.

Objectives cculd be classified in terms of-''facilitating objectives,"
'"instructional objectives,' or ”inst?tutiona].objectives,” Or we could
group objectives in terms of the various sub-systems which make up a
school district, such as the financial or the administrative sub-system. For

“"instruc-

purposes of this paper, we will be primarily concerned with linking
rional objectives' to procedures or instructional strategies in a systematic
way. As we have seer,, instructional objecfives can be broken into "interim'
or "terminal." Specific units of irstruction {interim objectives) are com-
priszd of the more immediate day-to -day activities which teachers assign to

students as they progress through a given course or 'subject matter.

Assuming that we have successfully speciried the goals and iastructional

objectives of a given school district, what else must be done to bring about



systematic .chanjes in an ongoing educational program? Few educators, until
recently, have been cerable of even specifying what it is they are trying to
accomplish in their school programs. Given a better understanding of how to
state specific performance objectives in operational .erms, we are now ready
to attempt to assess the relationship between these objectives and the
instructional process. Perhaps for the first time, many of you wilil now be
able to link the goals and the means of your school district by analyzing
current practices (and alternative practices) in a systems or 'output'

oriented manner.

Systematic.Strategies for Change

Assuming for the moment that learning represents the total impact »f
the learning environment on the iezarner, careful attention must be given to
anticipating the consequences of manipulation of one variable upon the rest
of the environment. By dealing with the total system, we put ourselves in
the position of being able to evaluate the interactive effects of cne change
upon another. Thus ways and means must be found to simulate the impact of a
total system change effort before the system itself is actual’'* required to
adopt a given innovation. Conversion from an old program to & Jlew or 2 should
be Jiscussed in terms of several linking functions which permit the simulation
or trying out of various alternatives before tackling the conversion of the
total system itself. This way, hopefuliy, we can deal with the overall
impact of a new program while minimizing its negative impact and optimizing
our chances of success.

There are any number of problems faced by vocational educators in the
urban setting which require a coordinated, systematic problem-solving approach
to achieve a satisfactory resclution. Among them are: improved methods's for
matc’ ng programs and linking vocational students with emeiging job opportun-
ities; the recruitment, selecticn, preparaticn, and updeting of vocational
teachers, many of whom are long on occupational experience, but short c¢n
teaching skill; improved administrative and organizational practices leading
to the more efficient allocation of scarce rescurces available to the vocational
educator; and better ways of matching student abilities, interests, and

learning styles with instructicnal materials tailored to their requirements.

O
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Within the limits of this paper, each of thsse six zreas will be discussed

briefly:

1. Matching Students With Job Opportunities

Mos © vocational coordinators, guidance counsalors, and curriculum
planners are concerned with finding better ways of anticipating the demand
for new skills in emerging occupational ‘ields. From that step to the
implementation of relevant training pregrams should be just a short hop.
The experience of local school districts indicates that the matter is

considerably more complex, however,

The demand fcr wvocaticnal programs in new occupational areas seldom
develops independently of existing labor market and institutional arrangements
forrtraining. If a vocational teacher were to offer a new program for the
training of sub-professional personnal in the field of social work, for
example, he would probably do so after a thorough-going analysis of present
skill requirements and job functions. Extensive restructuri:. 3 of the
professional's job, so that sub-professional responsibilities could be ider-
tified, may also be required. Before a.new vocational program can be launched,
it frequently encounters opposition from those with vestec interest in similar
occupations or from practicing professionals who are r ‘tant to accept
potential competiters into their filed. New vocstional offerings sometimes
encounter accreditation and licznsing difficulties. Placement of yraduates
may prov: to be difficult. Even the more routine chores of persuading school
board m~mbers, superintendents, and other heclders of the purse strings that
investments in a new and untried occupational training program may preve
troublesome. To compete with alternative curriculum investment opportunijties
and to ensure an accurate and up-to-date inventory of a particular mix of
skills representing a potentiai area of employment requies a systematic
procedure for survey’ng, storing, up-dating and retrieving massive amounts of
d-:ailed job information in a form which is useful to vocational curriculum
planners. The capacity of the modern computer is one of the few alternative
ways tobreally grapple with this massive informational ~roblem.

An excellen. illustration of the use o which a computei can be put as
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an inventorying and mcnitoring device is that described by Dr. Raymond
Christais of the Occupational and Career Development Branch, Lackland

Air Force Bse, Texas. Information has been co:iected by means of mailed
questionnaries sent to large numbers of military personnel who are asked
tc describe their jobs in detail by checking and rating statements in the
inventory., The data received is then analyzed, classified, and coded.

A computer-based cccupational information retrieval system enables curri-
culum planners tc easily retrieve information needed in structuring new
training programs and evaluating existing ones. For exampie, information
on the probability that individuals entering a partic.lar occupation "ill
be required to perform specific *tasks within a giver time period after
graduation from technical training can be obtained. Periodic retraining
and up-grading can therefore be planned accordingly. Hierarchical
clustering of task functions common to a variety of occupations can also
be identified for the purpose of culstering these functions into a
training program. Outmoded content car. be eliminated from the training
courses through periodic surveys of incumbents.

The ability to provide students, guidance counselors, and curri-
culum planner with detailed job information makes it possible not only to
keep training programs current or plan new programs, but also aids
students in making appropriate carrer choices. The work of David Tiedemantt
and John Flanagen and his staff® has led to the design of computer~based
guidance systems which enable students and counselors to readily obtain
career inform. cion in such a form that students can compare and estimate
their own chance of success in a given occupational pursuit.

The guidance system in Flanagan's Project [ AN is directed al weening

3. Christal, Raymond E. ‘implications of Air Force Occupational
Research for Curriculum Design.''" Paper presented at the Invitational
Conference on Curriculum Development in Vocational! Education, University
of Minnesota, Minneapolis, Minnesota, March, 1970 (Report in press).

4., Tiedemen, David V., et. al. Phase I--Conclusior of the Information

System for Vocational Decisions, 3rd Report, 1968-63. Published by Harvard
Grdduate School of .:ducation, Cambridge, Massachusetts, October, 1969.

5. Flanayan, John C. ''individualizing Education.' Paper presented
to Division 15, American Psychological Association, San Francisco,
September; . 1968.
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youngsters from teacher-directed learning experiences to self-directed
learning experiences. Part of this involves helping the student to arrive
at realistic choices in his career plans. Each individual is given the
opportunity to ccmpare his interests, abilities, anc program of study with
former stud=nts having similar characteristics who have actually entered
into a given occupation. Career information is obtained from a data bank
on approximately 500,000 students who participated in a ten-year follow-up
study (Project TALENT) launced by Flan~gan in 1960. The role of the
computer in Project PLAN is that of providing appropriate information to
teachers and studerts in addition to other record keeping and scheduling
functions. |

The Tiedeman computer-based guidance system also offers students the
opportunity to make j:dgments about their chances cf success in a chosen
occupation, but in addition, it permits guidance counselors to prescribe
for and counsel students ¢« appropriate learning experiences which will
lead systematically to the attainment of a relevant set of occupational
skills. The computer is programmed to provide the counselor with detailed
dossiers on in dividual studénts and assists counselors in diagnosing student
needs. and monitoring their progress. The Tiedeman system was brought to the
prototype stage after several years of research effort, but is s&iiill iin need

of field testing in one or more ''on-line'' schools.

2. Vocational Teacher Preparation

One of the more critical observations of the report to the President by
the Commission on Instructional Technoiogy6 was the failure of teacher trainers
to familiarize new teach:irs with the use and operation of instructional aids.
Vocational instructors are particularly in neec¢ of this type of experience
bccause m-rn* of them receive a minimum preparation of their roles as
instru 5 wWhen prospective teachers are trained to develop iesson plans
and outlines, many are not taught how to incorporate appropriate instructional

methods or enrichment matarials into their curriculum guides.

—

. 6. Commission on Instructional Technology. To Improve Learning. A Report
to the President and Congress of the United States Before the House Committee on
Education and Labor, March, 197C. Superintendent of Documents, U.S. Government
Printing Office, Washington, DC.
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A number of dramatic efforts are being made to upgrade the teaching
ability of both vocational and academic teachers. The US Office of Education
mounted a comprehensive attack for the purpose of upgrading teacher education
in this country three years ago by funding the development and implementation
of nine models for pre-service teacher preparation at the elementary level.
Each institution selected from among a number of applicants was asked to build
a systematic approach incorporating individualized instructional procedures
and techno%ogya7 These programs are now in the process of being implemented
at the various institutions responsible for structuring the initial planning
phase. '

3. Administrative and Organizationai Applications

A third application of systems analysis which holds great promise for
revolutionizing school management procedures borrows upon the modern manage-
ment methods now employed by industry and the miiitary. By bringing these
management techniques into the realm of education, many hope to accelerate
the process of making schools more '‘accountable'’ in their use of resources
and facilities. A systems approach, as we observed earlier, requires that
educationa’ ¢ als be set forth in quantifiable and objective terms so that
the cost of specific programs and practices can be measured against the
results achiéved. In the past, school administrators contented themselves
the thought that traditional school organizational concepts, space allocations,
apportionment of time purchase of materials, and allocation of resources
(both teachers and materials) actually facilitated what they thought was an
efficient and effective teaching process. By concerning ourselves now with
demonstrable improvements in student performance (the ''output'' of the
system), we can judge a school on its results rather than in terms of ''this
is the way we've always done it."

The Philadelphia School District, under the direction of Cliver Brown

and with the assistance of Price Waterhouss and Company has adopted planning,

programming and budgeting (PPB) to their preparation of an annual budget.8

7. See the Journal of Resrirch and Deyvelopment in Education, Vol.il, No. 3,
Spring, 1969, rthens, Georgia, for a description of eight of the nine models.

8. HRappaport, Donald. "New Approaches in Public Education.' New York:
American Institute of Certified Public Accountants.
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The Professional staff prepares the budget along programmatic lines for the
superintendent annually; he then approves or revises it before sending it on
to the board. The board reviews the document with appropriate community
representatives before its adoption and makes every attempt to see that the
system-wide goals are, in fact, compatible with the specific goals of
programs to which they allocate resources Present and new programs are
assessed in terms of their contribution to the improved priformance of students.
By grouping expenditures in terms of programs and activities, the accounting
and financial reporting system in Philadelphia has been synchronized with the
program budget.

A second undertaking directed by Walter J. Foley9 and sponsored by
USOE is designing a plan for utilizing modern management techn.ques to
facilitate the goals of a learner-responsive school system. This management
information system is being developed to meet the need for the coordination of
staff resources, facilities, and time within the long-range planning and
financial management efforts fo a network of 20 innovative school districts.10
The development of a commorn data base the construction of a program monitoring
system, the design of a management simulation and model ing capability represent
the three major missions of this undertaking.

4, Individualized lnstruction

An event of ronsiderable interest to practicing educators is the recent
development of individally prescribed instruction (IPl) designed to aqapt to
the ability levels and learning styles of students of varying backgrounds and
aspirations. Recoanizing that students learn at different rates and in
different ways, proponents of the IPl system argue that 90% of our present-day

student body is capable of mastery of most subjects, provided they are given

9, Foley, Walter J. Mission and Goals Statement of the IEIC Management
Information System. lowa City, lowa: lowa Educational Information Center,
The University of lowa, September, 1969.

10. For a fuller description of the goals and strategies employed in the
implementation of a systematic change program for the 20 school disctricts, see
Bushnell, David.S., "An Educational System for the '70's; ''Rhodes, L. ''Linkage
Strategies for Change: Process May Be the Product;" and Pepham, W.J., ''Focus
on OQutcomes: a guiding Theme of ES '70 Schools'' in Phi Delta Kappan.
Bloomington, Indiana, December, 1969. pp. 199-210
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an opportunity to participate in a learning program tailored to their
individual needs. Achievement of this goal of optimal learning requires a
raft of new teaching materials and methods, administrative procedufes, and
organizational patterns, as wel}l as profound attitudinal changes on the part
of teachers and administrators.

The teacher in the IP! program is still at the heart of the system, but
she takes on new responsibilities, such as evaluating individual student
status, prescribing learning sequences, monitoring progress, testing, and
repeating this same cycle as tne student moves from lower level skills to
higher levels. In some applications, the computer has been employed as a
back-up system. The Naval Academy at Annapolis, Maryland,11 has demonstrated
the feasibility of self-study, multi-media programs in an institutional
setting. The Annapolis project, financed joint]y by the US Office of
Education and the Department of the Navy, has successfully field tested a
computer managed instructional system in three subject matter areas covering
the first semester of the freshman year at the Academy. Two of the three
courses are vocational in orientation.

Successful learning experiences tailored to the needs of vocational
students are helping to overcome the negative feelings toward learning which
many disadvantaged urban students currently evidence. As an example, the
Minneapolis Work Opportunity Centerl2 offers potential dropouts combined
work-study oppertunities on an individualized basis making it possible for
them to complete their high school requirements while at the same time
acquiring saleable job skills. In the Judson School at Hudson, Ohio,13
below average students have been pazrmiftted to study at their own pace and

are urged to help their fellow students orn a tutorial basis in overcoming

11. For further information on the Naval Academy Project, contact
Dr. Richard Otte, National Center for Educational Research, USOE,
Washington, D. C.

12 and 13. For further information on these two projects write
directly to the Directors at each location or to Dr. Elizabeth Simpson,
National Center for £ducational Research, USOE, Washington, D. C.

Copies of the final reports oa both projects should be available shortly.
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particular hangups. Success ir both situations has helped to reinforce the
sense of competence and the degree of control these students feel over their
own destiny, an outlook which we know to be an important ingredient in any

success ful working career.

5. simutation and Trouble Shooting
. 220 '

Perhaps the most extensive use of instructional technology in a
systematic way by the vocational-technical educator employs the same
equipment, materials and processes that a trainee will confront when he takes
on a given job assignment. Because much of this ''on-1ine'’ equipment is not
suited to instructional purposes (such as safety, cost, or space considerations),
simulated equipment is substituted. Often the instructor making the selection
of such equipment does so because of the unavailabiiity of funds or because
the equipment's simplicity makes it easier for him to develop apnropriate
skills on a simpler training device. A number of studies have shown that
students taught to operate even outmoded equipment can transfer their skills
to production equipment in a relatively short period of time.1h
Among the newer instructional procedures to be employed in vocational-

technical education is the use of a small computer to simulate defects in a

‘trouble-shooting exercise. Bryan15 describes a technique requiring the

student to make systematic tests using a schematic diagram in order to find
the cause of improper equipment performance. As the learner develops his
diagnostic skills, the level of difficuity in searching out the simulated
defect van be increased. A greater variety of diagnostic exercises can be

provided through this simulation procedure.

6. Continuing Education

Charges in job skills and content has becowe @lmost a way of life in
most occupations. Initial employment skills need to be upgraded and revised in
order that employees can adapt .o technoliogical advances. The retraining of

workers whese skills are in danger of becoming obsolete has become an important

14, Eninger, Max. Vocational Educational, Process an< Product.
Pittsburg: American Institute of Research, 1966,

15. Bryan, Glenn L. Computers and Education. MIT Sympos i um Series May '68

Aruitoxt provided by Eic:

B
E&"



O

ERIC

Aruitoxt provided by Eic:

17

part of the nation’s effort to maintain the current levei of employment and
rate of economic growth.

Training effectiveness has been hampered by inadequate adult teaching
techniques and the unwiilingness of many skilied workers to expose themselves
to new training experiences. For some the prospect or retrainfng is unpleasant
because of negative learning experiences during their formative years.
Improving the appeal of adult vocational training programs may hinge in part
upon creating the kind of learning environment which the potential participant
perceives as oriented to his needs, employing those procedures that allow
him to proceed at his own rate of learning with little fear of failure.

Research has demonstrated that teaching machines are as effective as
live instructors in impzrting knowledge.16 The employment of programmed
instruction has reduced in half the time required for many types of training.
The real promise of this method of instruction, however, may be its ability
to overcome the adult's reluctancc *» involve himself in the conventional
classroom and to expose himself to possible ridicule in the eyes of his
associates. The advantages of a programmed learning approach to adult
training is that it recognizes individual differences in learning rate, it

requires the active involvement of the learner, and it provides immediate

feedback of results. The princi : limitation of programmed instruction is
itz cost. Experience has shown t te program a full hour of instruction

runs ercund $30,000. Off-the-si / program materials may aid immeasurabiy

in reducing such cost.

The Need for Further Research

Under the expanded program of federal support for vocational educational
research and development, new opportunities are available for vocational
educators at the local and state levels to become involved in R & D. By
research, | have in mind those studies which offer to systematically test
carefully stated hypotheses under controlled conditions. Developmental projects
differ from research in that the results are already known. What is required
is the testing out of the new practice or procedure in actual scnool situations.
With such support in the offing for both areas of study, the urban vocational
educator is in an excellent position to undertake innovative and expérimental

efforts to further his own or his institution's goals.

16. See, for example, Bushneil, David S. Technoiogical Change and the
Journeyman Electrician: ~An Experimental Study in Continuing Education, Vol. 1,
<RI Project IM-L22L, 1963. ED 017 671.
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Some of the questions requiring further study are these:

1. VWhat combinations of manipulative and cognitive skiils are
necessary to prepare a person for today's jobs and .the demands of a comp.ex
community life? Can we combine vocational and general education through
the use of technology_(or other precedures) in such a w2y that both the
academically oriented student wil! profit? '

2. What methods can be found to anticipate or intercept students who
may drop-out of school so that they might be redirected to more meaningful
or rewarding programs?

3. What means might best be made available to teachers and facul ty
members for them to test out &.7...ative wc = Of tcaching students of varying
backgrounds and interests?

4. How can appropriate educational opportunities be made available to
older adults at a time when they are most needed without undue economic
sacrifices?

5. What alternative methods <an be desianed for adult education pro-
grams where adults want a different form of instruction cr instructicnal
approach?

These questions need answers.  What we .accomplish in education in the
future .depends upon our research .efforts today.. New knowiedge about learning
and new technologies in education .can expand .our .capacity to learn. Emerson
once wrote, ‘'our chief want in.life is someone who will make us do what we
can." A systems approach to .educational R & .D may be that key strategy
which will help us achieve a degree of excellence in learning in the next

generation that we can now only .dimly perceive.
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METROPOLITAN AREA APPLICATION
OF VOCATiONAL EDUCATiON INNOVATIONS
RESULTING FROM RESEARCH AND DEVELOPMENT PROGRAMS

The. Purpose of this paper is to present ideas that may be helpful in

the development of a Long Range Planning System for Vocational Education.
The application of this technique (or probably more. appropriately, these
techniques) to education is evolving, and tnere will be many modifications
and adjustments made before a format emerges that will be in general use,

A number of the ideas presented are my personal conception of a Long Range
Planning System and should be treated as such. These ideas are a synthesis
of procedures used in-, corporate management, farm management, and the study
of and applicatfon,of Planning, Programming, and Budgeting techniques in
Vocational~technical education.

Many of you, | am sure, héVe given considerable thought and attention
to the relationship between the State Department of Education and local
districts as this relationship curfently exists and what the relationship
is likely to be when a Long Range Planning System is operational. Consider
this paper food for additional thought which | hope will result in an even
closer working relationship between the local schools and the State
Department of Education in planning and conducting a vocational education

program so that optimum results will be obtained.

The following is an outline of the paper:
!. The Planning Process
1l. Types of Planning

A. Policy Planning
B. Work Planning

I1!1. Conditions. Necessary for Effertive Planning

A. The Planning Climate
B. The Nead for Comparable Information




IV. Some Implications of the (nstallation of Systematic
Planning in Vocational Education

V. Summary

i. The Planning Process
By definition, the planning process involves the continuing review
of objectives and planned accomplishments established for each program,

the analysis of possible alternative objectives, and the analysis of
possible alternative programs meeting those objectives.

The activities involved in the planning process can be grouped under
two major classifications: analysis and decision making. In a Planning,
Programming, and Budgeting System, the planning activities cannot be carried
out idependently. They.are a sub-system within the management function at
*he state level. The outline below lists in sequentlal order the process
of planning for vocationai-technical education.

A. Anzlysis

l.',Analysis of labor market needs
2. Analysis of. population tc be served
3. Current program inventory

B. Decision Making

1. Establishing long range objectives

2 Determining alternative ways of achieving objectives
3. Determining resources needed for each alternative

L Selection from among alternatives

Many would consider plaaning as a science, but In its present state
of development in vocatioral education it is still very much of an art.
Kjell Eide has stated:

“"However, it (planning) should be accepted as a separate
profession.. with distinctive professional requirements and

" standards, emerging from all the aspects of the planning
process, including its interplay with other administrative
functions. Administrative practitioners on the one hand, and
research workers on the other, have their traditional roles,
involving the use of réstricted and simplified thinking
medels. Planners cannot use submodels which often have a very




low degree of autonomy. Their professional skill relates to
operations with extensive models, with many degrees of free-
dom and often incorclusive evidence as to the empirical

values of the coefficients !'inking various factors together.
For such operations, previous esxperience in research or in
executive administration may be more misleading than helpful‘”1

"This planning-research issue is fundamental, | think. But one
has to differentiate to seme extent.

Research in the more academic sense, to simplify a littie bicg,
has .the disadvantage that there is a shying away from the large
type of models a planner has to operate with. A serious re-
searcher doesn't like to operate within a situation where there
is a kind of multipurpose involved, because then he has to do
something unscientific in terms of assuming values, value
weights, and so on. So usually our experience, at least, is that
in the academic world research workers tend to simplify their
research models to fairly small modeis with such a low degree of
autonomy that you can't generalize from them at at1.m 2

"{f you go over to applied research, although there is no clear
distinction here, there is an obvious difference in terms of
typical attitudes. | think you can define applied research in
a way similar to the way | define planning, really manipulating
and playing around with broader models. The only distinct dif-
‘ference' | can see is that a planning unit has to stick to
certain types of discipline. If we are told to sort out a pro-
blem in two days, we do it. If we get one year to do the work,
we adapt to that condition. Of course, the product will be
very different, but in neither case are we to define the time
limit. :

If you go to an applied research unit, they have to operate with
certain standards that make them say: 'Well, all right; we can
take that job.but'we can't do it in less than two years.'" |
think there is a main difference between planning and research
in terms of the role of deadlines.' 3

1. Eide Kjell, The Planning Process; Ministry of Education, Oslo,
Norway. : : . - : ‘

2. Stanley Elam and Gordor }. Swanson, Educatignal Planning in the

United States: !llinois: F. E. Peacock Publishers, .Inc., 1969;
pp. 91-94. :

3. ibid.




O

ERIC

Aruitoxt provided by Eic:

it. Types of Planning

Policy Planning. Vocatioral educators and school administrators in

the context of this paper impiement basic policy decisions; they do not
make them. New cbjectives or broadened objectives result from policy
changes. The vocational educator or administrator affected by poiicy
changes may find himself at odds with the policy as it might change his
position or even indicate a need: to change organizational structure. Three
major policies have been made by Congress concerning vocational education.

In 1916, the Smith Hughes Act created an organization structure of
vocational-technical ecducation that was based on the economic structure and
the ecuzational subject matter (Vocational Agriculture, Home Economics,

Trade and industrial, etc). During the years that followed, the George

Barden Acts ', Ii_ and i1l extended this same classification into other
program areas. Vocationai education programs based on this classification
are:

N1. Vocational Agricul ture Education

O4. Distributive Education
07.'-Hea]th Occupations Educaticn
09.01. Consumer aw ‘Homzmaking Education
09.02 Occupatiocnal Home Economics Education
14, Office Education
16, Technical Education

17.. Trade and industrial Education

The classification above describes. what vocatibnal education is through
the use of an administrative and curricular structure. Funds were allocated
to the various sections of this structure.

The Vocational Education Act of 1963 identified the population groups

that are served by vocational education programs. The Smith Hughes and

" George Bardern Acts' curricular classification with some expansion were

retainec¢. The population groups were:

1. ~Secondary schoolkstudenfs
2. Post-secondary school" students



3. Adulits who are employed
L, Students with special educational needs

With the additlon of the ¢t fu;acnon of the 1963 Azt, vocational

L1 - R

education cou]d fdenti fy what was taught and who was served

The toncepts underiying the Vocational Education Act of 1968 are
che recognition of the rapid acceleration in the rate of change in techno-
logy, and the decision to make education universal. Specifically in
vocational education, these concepts make necessary a classification which
emphasizes ends rather than means. In order to describe the function of
voéational education irdependent of curricular content or level, the
following functional classification was developed:

. Occupational Orientation

. Exploration (Group Guidance)

. Skill Development (Pre Post-Secondary)'
. Job Proficiency Training

Updating ' -

. Upgrading

. Retraining

~N oo EwW N —

Vocational education is now asked to describe the need for each of

“these classifications in terms of manpower needs and job opportunities and

the - “he people. The extent to which local districts can meet these
.n : “determined by the district's ability to support vocational
edu. .. . . and the cost of the progt.us.

The policy decision has been made by, Congress. In many states the
develepment of Planning, Programming and Budgeting Systems is also a major
faceor in policy planning. Also, the establishment of an independent State
 Adv|sory Councn] for Vocational Educatlon, which in most cases reports

directly to the Governor, has provided a mechanism to formalize pollcy

. planning.  The ability of vocational educators to respond to changes in

: policyiwhich'could require the modification pf development of new obJe;tives
may'well-deiermine-the ]eQél of continued ffnancial suppott.

In order to make the transition from past stated goals and objectives
to the goals and oEjectives that are.stated at the present time and to ones
that may develop in.thé future, a formal method cf assessing needs, current

" activities, and results related to those needs had to be developed.

69
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Work Planning. Work planning in vocational education under Public

Law 90-576 must be based on the concept of real time. We must raise the
question of relevance. Within the activities being conducted, there are
those that are not contributing and can be replaced as weil as those where
the level .of performance is not adequate to deliver needed services, and

there are programs that need modification.

TSYSTEMS AND REAL TIME

An underlying concept in these reports is that of real time. To func-
tion in real time may be regarded in one of the following two Ways .
1. Automation
In this type of real time system, "live" information controls on-
going process or events. Such systems can involve peopie for
special pruposes and are essentially non-adaptive. The Apolio
space flights are good examples of this type of a real time system.
2. Cybernetics
In these discussions, cybernetic systems will involve massive and
intimate human participation. The system itself can exhibit a
sense of survival and, in its response to information, can change
its structure in appropriately adaptive ways. Civilization and
its history of both evolutionary and revolutionary adaptiver
is an example of such a cybernetic system.
The present educational system is non real time. The following quote
is germane.

"In the language of the information sciences, (--cybernetics,
computer sicence, data processing, systems analysis, information
storage and retieval, etc.) education currently occurs in a non-
real time mode but it may increasingly have both a need and a
capability for operating in real time... - changes in society,

i in the economy, and in science and technology -- imply a reduction
in the amount of time for institutional adaptation. Education, from
the point of view of its timeliness, can operate effectively in
isolation from other institutions when change is relatively
slow; it cannot be equally effective in isolation when change is
relatively rapid, as is now the case. Hence we are led inexorably
to the idea that within the next twenty years learning environments

N
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ought to be designed more ke real~tine information processing
systems. (Toward Fducation in Real Time, Perry £ . Rosove,
Systen Development Loporation, August 7, 1969).

it will develop that the educational system must go real time in the
cybernetic sense. This suggests and correctly so, that an enormous gap
exists between the educational system as it is now structured and what
it fairly soon must becone. Time fs not on its side."

Educators generally are taking the first steps. le in vocational

education are attempting to shift gears in order to shorten the tine span
between the identification of needs and their adoption, be it adding rew
curricula, updating or eliminating others, or allocating resources in
different ways.

In order for vocational education planning and programming to oo
real tine ve must develop the means by which program activity is responsive
to policy. The following, taken from a report to the State Advicory
tounci for Vocational Education, is an attempt to show the planning and
progranning activity in Hinnesota currently:

The long Range Plan and Annual Pian:for Vocational-Technica
Education have a nunber of functions. Some of these are
randates fron the Vocational Education Act of 1968 all will
assist inthe improvement and development of vocational-
technical education programs in Minnesota.

GOAL 1~ TO CRGAIZE VOCATIONAL EDUCATION INTO A SUGLE
PLANRING, OPERATING, AND REPORTI*" <"

The requirenent for planning is a nandate of the Vocational Education

Act of 1968, In Minnesota education decision making is concentrated at
the local school district. The State Plan, therefore, will represent a

conposite of locally established needs and services.

b, Walter James, Pupil Subsystem Report #2; Minnesota Department
of Education, 1969; p. 3-4, B

1

OBJECTIVE |, LONG RANGE PLANNING

For the 1970-74 Pian

The time available between the
receipt of the federai Plan
requivenents and the deadiines
for Plan submission preciuded
State Pian preparation based
on local information.

OBJECTIVE 2: ANNUAL P ANNING
For the 1970-74 Plan

In Tables 11, 111, 1V {Part 111)
and special sections, .egular
programs were described by occu®
pational objectives and level,
Special prograns.and services for
the disadvantaged and handicapped

were not identified. The laten™s

of the Federal Appropriation L.
relation to schoo! budgeting and
programming caused additfona
problens.

fo the 157135 Pan

A Local Long Range Plan vias designed
and local educational agencies vere
qiven assistance in completing it.
When the Local Long Range Plans are
sunmarized, data will be available
describing the need for job profi-
ciency training and pre post-secondary
prograns. The indicators of need for

exploration ard occupational orienta-

tion are generally not available in
curreit student follow-up studies
hecause they have never before been
asked for in this form. Because of
school size and staff avaiiability
sone districts have been able to
collect and summarize data describing
these needs.

Fo the 197175 Plan

In Tables [1, L1, 1V (Part [11) and
special sections, a Local Annua

Plan is designed and local educational
agencies are receiving assistance in
completing it.

A this tie the Local Annual Pians are being received, lhen sumaries

are available, they will show requests for support for vocat onal -technical

prograns on a district, regional, and state basis and will describe these

mwmwmﬁmmwhﬂMmﬁmhmwwmwwa



OBJECTIVE 3: REPORTiNG THE RESULTS OF ACTIVITIES

For the 1970-74 Plan For the 1971-75 Plan
Acti.ities concentrated on the Reports of programs, activities, and
design and instruction of local services will use the same documents
educaticnal agencies in utili- as the Annual Plan. This will make
zation of a reporting system it possible to compare programs
based on programs, objectives, offered with plans and needs.

and purposes identified.

When a summary of the program activities is available for Fiscal
Year 1971, it will:

1. Show changes in emphasis of perogram activity cn a district,
regional, and state basis.

2. Show program activity by level, objectives, and program
purpose.

3. Describe program costs for accomplishing specific objectives

on a total and a cost per student hour basis.

GOAL 2 - TO PROVIDE FOR COORDINATED EQUILIZATION OF VOCAT{ONAL PROGRAM
' OPPORTUNITIES FOR PERSONS OF ALL AGES IN ALL GEOGRAPHIC AREAS
OF THE STATE

OBJECTIVE 1: TO DEVELOP COOPEZRATIVE VOCATIONAL CENTERS IN OUTSTATE

MINNESOTA
For the 1970-74 Plan For the 1971-75 Plan
Operate two experimental centers bverate nine centers in 1971,
in 1970, and expand to 25 by 1974. ard expand to between 70 and 80
by 1975.
Accomplishments: In addition to

the experiemental centers planned,
two additional centers began
operation in '970.




OBJECT'VE 2: TO EXPAND VOCATI{OMNAL EDUCAT!ON IN THE SEVEN-COUNTY
HETROPOL!TAN AREA

For the 1970~74 Plan ~ For the 1971775 Plan

By Fiscal Year 1974 to have in Continue the deveiopment.
operation three additional inter-

mediate vocational ed-;tion dis-

tricts to serve the ¢ 3jyraphic area.

Hennepin County and Ramsey-Washington

County are organized. Dakota County

is in tha process.

GOAL 3 - TC PROVIDE FOR THE VOCATIONAL EDUCATION NEEDS OF DISADVANTAGED
PERSONS !N REGULAR PROGRAMS OR TO DEVISE SPECIAL PROGRAMS OR
SERVICES FOR THEM

OBJECT!VE 1: FDENTIFICATION
For the 1970-74 Plan For the 1971-75 Plan
Part Section 3.12 No Change.

‘ ®
Part il, Section 3.1 (5)

Low iiicome. Children 5 to 17 No change.
in families with incomes below
$2,000 and $2,006G.

Students below grade level. Summary of local Long Range Plan
No information will show students over 14 below
the 9th grade.

Unempioyment and underemployment

Universe of need. Work force Same plus estimate of underskilled

estimates. in labor force.

Dropouts. Used available statis- Report in changes of sclool member-

tics showing relationships of ships will be used. School form

5th grade to 12th grade enrollment is shown; a partial summary by
regions will be included in the
1971 Plan.

Members of racial minorities. Charts combinad to munority popu-

Three charts showing minority lation to each other and to states'

population projections to 1974, total population.

Persons supported by Public No change.

Welfare, 1968 AFDC Cases and ~ :

children




Hote: Your attention is calied to the changes in the method of identifying

handicapped persons in need of vocational education programs or services.

During Fiscal Year 1971, a similar method will be developed for disadvan-

taged perscns needing vocational education programs or services.

OBJECTIVE 2: PROGRAMS AND SERVICES FOR DISADVANTAGED PERSONS

For the 1970-74 Plan

Programs and services supported
with Part B set aside and special
funds for the disadvantaged were
made up of some programs that werz
previously supported with special
funds. Additional programs vere
supported on individual project
application basis,

For the 1971-75 Plan

In addition to the support of
continuing programs, an analysis
of requests for expanded and new
programs or services for disadvan-
taged persons wiil be made. The
Annual Plan wiil be used as the
basis for this analysis.

GOAL 4 - TO PROVIDE FOR THE VOCATIONAL EDUCATIOM NEELS OF HANDICAPPED
PERSONS IN REGULAR PROGRAMS OR TO DEVISE SPECIAL PROGRAMS OR

SERVICES FOR THEM

OBJECTIVE 1: IDENTIFiCATION

For thie 1970-,4 Plan

Part |, Section 3.13
Part 11, Section 3

Mentally retarded. Incidence
figures of disability.

Hard of hearing. incidence figures
of disability.

Speech impariad. !ncidence
figures ol disability

Visuzily handicapped. lIncidence
of disability.

Serizusly zmotionally disturbed.

Incidence of disability.

Physically impairzad. Incidence
of disability.

For the 1971-75 Plan

The use of the word ‘'children®
replaced . th ''persons''. ''Felons'
included & 7-).

Incidence oF disability will be
replaced oy Jescription of a number

of objectives that are appropriate

to specific handicapped persons. For
Fiscal Yezr 1971, a major effort will

be made t- collect data that will
identify T needs fo- these objectives.
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Mote: A numbe- of agencies are currently serving handicapped persons.

Difagrams a~e attached which siow the inter-relationships and areas of

comron interest Of Speciai Education, Vocational Education, and Rehabi-~

litation Agencias.

OBJECTIiVE 2: PROGRAMS AND SERVICES

For the 1970-74 Plan

Programs and services supported
with Part B setr aside and special
funds for the handicapped were made
up of some programs that were pre-

FOR HANDiCAPPED PERSONS

For the 1971-75 Plan

in addition to the support of con-
tinuing programs, an analysis of
requests for expanded and new
programs or services for handicapped

viously supnorted with special need
funds. Additional programs were
supported on an individual project
application basis.

persnns will be made. The Annual
Plan will be used as the basis for
this analysis.

GOAL 5 - 7O PROViDE PRE~SERVICE AND IN-SERVICE EDUCATION O .. 1I0NAL
EDUCATION TEACHERS TG MEET THE NEEDS IDENTIFIED in /HZ VOCATIONAL
EDUCAT!ON ACT AND THE STATE PLAN

(BJECTIVE: LONG RANGE PLANNING

For the 1970-~74 Plan For the 1971-75 Plan

The analysis of the Local Annual
Plans will identify teacher assign-
m2nt by objective, level, and
program purpose.

Part Two, Section 6.0, TAble 6,

shows the number of teachers employed
in vocational education programs by
occupational area for 1970 and
estimated for 1974,

Table 7 shows teacher training
enrollment in relation to the
current objectives and special
sections of the Vocational
Education Act of 1968.

A technical assistance grant has
been received for the development
of a Comprehensive Plan for Teacher
Education during Fiscal Year 1971.

GOAL 6 - TO DEVELOP SYSTEMATIC METHOD FOR FINDING, DESIGNING, TESTING,
AND INSTALLING MORE EFFICIENT AND EFFECTIVE WAYS OF PROVIDING
VOCATiONAL PROGRAMS AND SERVICES TO PEOPLE

76
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OBJECTIiVE 1: FINDING (PART C, RESEARCH AND TRAIHING)

For the 1970-74 Plan For the 1971-75 Plan
Suppert of the Research Coor- Support of the Research Coordi-
dinating Unit at the University nating Unit at the University
of Minnesota. of Minnesota.

OBJECTIVE 2: DESIGNING

For the 1970-74 Plan For the 1971-75 Plan
Two cooperative vocational Support for new activities to
centers dutstate., be based on evidence produced in

planning projects.
Caree.” development project,
Twin City Metropolitan Area.

Cooperative Program operation,
secondary schools and an area
vocational-technical school.

A number of smali planning

grants to local educational
agencies.

OBJECTIVE 4: INSTALLING

_For the 1970-74 Plan For the 1971-75 Plan
Based on information of success Continue the same installation
and interest, additional coopera- process with other innovative
tive vocational centers are being programs or servicet.

made operational.

The material above outlines the framework for vocational education
planning in Minnesota. Obviously not shown is the massive changes in
local and state activity that will be required over the next few years,

in order to install the new process of work planning.
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tii., Conditicons MNecessary for Effective Planning

The Climate. With the passage cf Public Law 90-576, Congress removed all

reference to subject matter categories and in their place installed the

requirement of iocal and state planning on an annual and projected basis.

As stated before, this requirement for planning recognizes the rapid accelera-

tion in the rate of change in technoiogy and the commitment to make

education universal. This &ct then mandates the change in role of the.

State Department of Education from that of technical assistance and

distribution of dedicated funds to one of recommending allocations of re-

sources based on the interpretation of economic and demographic data.
One-caution must be voiced when we consider i0ng range projections.

First, projections are not predictions of the future. Any projection of

a demographic or economic variable must be based on past events or trends.

A simple method is a ''straight line'" projection. Mathematical functions --

simple or involved -- are more complex and can be applied to historicai

data and utilized to obtain future estimates. In a few instances the

effect of known or planned changes in policies or in related variables can

be brought to bear on the problems. More often, the estimator will consider

judgments about probable future change, based on specialized knowledge in

bis discipline and more general knowledge about many specific changes which

will have an impact on the statistical under analysis and projection.

Second, one of the real punposes of projection of data, such as
population, is to be wrong, when the projection date is reached. Wrong,
that is, in the sense that the implications of the projection, when made,
set in motion research, analysis, and resul tant changes in policy that

will pruposely alter the factors originally assumed.

The entire operation must be the personal responsiblity of the
executive head of the organization. 1In the case of vocational-technical
education, no one at a lower level has the authority or the right to
acquire the knowledge required to perform the necessary tasks of coordination.

As head of the Program Planning and Development Section within the Division

O
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of VYocational-Technicai Education, i have no authority except through

Mr. Van Tries, our Assistant Commissiconer. !t is my feeling that my staff
and | perform the functions of technical! assistance tc management. We are
not decision makers, even though at times we are accused of making
decisions when our analysis of a situation recommends one alternative.

The Meed for Comparable information. Programming is the process of

combining into program categories the activities of various organizational
units which have the same functionai objectives. This process of programming
required the construction of a program structure described on page 4. What
is the purpose or function of the program structure? As | see it, it
provides a means of dispiaying the problem areas of any program. In other
words, & program structure is the result of top management decisions
racher than a means of arriving at such decisions. Its development is the
result of negotiations, discussion, study, and intuitive judgment of the
executive staff. This means it is wore than the mere cutting up of the
line-item budget into different pieces. |t need not foliow either staff
or school organ:izational patterns.

True, the capability to corstruct an object of expend!ture budget
must be built into the accounting structure (because thnat's how the
money is spent). But the program structure for any budget cycle must
display the functions of vocational education with particular emphasis on
the most pressing problems. Therefore, it must not be thought of as

"earved in stone.'!

As needs change, a thifd level activity couid be
raised to the level of a sub~program and major program ares might be
reduced to an element.

A copy of the Local Long Range Plan form and Handbook for its prepara-
tion as well as a copy of the Local Annual Program Plan and directions for
its completion are included with this paper as a reterence. It should be
noted that the Annual Plan provides the mechanism to attach costs to
functions and objectives, and also to relate vocational education costs
and returns to other educational programs.

Management analysis is an analysis of the function of educational

management. Here is the point where the State Educational Agency in its

O
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totality must carefully review laws, rules, regulations, and procedures
that affect the ability of a local school to choose from among alternative
means of achieving vocational-technical education objectives. Inasmuch
as the responsiblility for the educational process. under the Planning,
Programming and Budgeting System will rest with the local district,
the decisions concerned with these processes must be under their control.
Table 1 shows that various. sources of support for education at either
the state or local level are available, and they seem to be increasing.
Local educational management has the responsibility for allocafing them
among the various programs. Indicated are the uniform accounting codes
and a reference to Handbook Vi. |
Table 11 is a mirror image of the management resource flow chart.
These resources are not only money, therefore, management analysis
system for education must contain both statistical and financial data
elements. These data must be so aggregated that they reflect the degree
of progress made toward obtaining an objective. I1f we are to analyze the
efficiency and effectiveness of educational management, we must be able
to separate out the costs and functions and results separately from the

other functions of the éeducational system. As illustrzted here, the

‘analysis instiuments must be so constructed that they will :provide for

analysis of each of the areas shown. Let us look at the Instruction

Section.
As an illustration of the analysis of utilization of resources, a
form such as the Instructional. Program Analysis, Table ll1l, could be

used for any vocational instructional program. We might have to modify
some of the inputs, and certainly we would have to vary the output
measures; but the format could be used‘for any program. This type of
analysis gives the person responsible for the instructional program a

view of the pefformance of the program as well as a cbmparison with the
average of all similar programs in the state. |t also provides information
to him as to the location of his program in the range as demonstrated
between relationship of the program to the 20 percent high or the 20

percent low.
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TABLE il

INSTRUCTIONAL PROGRAM ANALYSIS
PROGRAM N - YEAR 197_

AVERAGE OF ALL
NPUTS (COSTS) THIS PROGRAM PROGRAMS 20% HIGH 20% LOW

nstruction

dministrative &
Supervisory

.quipment

upplies

eaching

wurriculum
Deveiopment

~‘ost per student

. .ength of Program

‘ lumber of Students
© Entering

%Jther Student
. Characteristics

“ither lInputs

“ither Inputs

1 :UTPUTS (RETURNS)

‘'umber of Graduates

[T P

iumber of Graduates
Working :

“ither Qutputs

i'ther Outputs

: .umber of Months

~pprenticeship Credit
for Training

atisfaction Index

ther Outputs
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An advantage of such an énalysis is that after looking at the output
measures, the persons resnonsible for the program will look for the
critical input variables, or to say it in another way, he will look for
that input which if modified wili resuit in the greatest progress toward
increasing the effici~ncy and effectiveness of the program.

in order to develop such 2 rmnagement do~ument as described above, it is
essential that a common stat sticsl and financial cata base be used.

1V. Some Implications ¢ t== Instizllation of Systematic Planning in
Yocational Educatic

It is beyond our cagiab . ity —zday to attempt to find answers to the
myriad of problems that, if =-ot currently apparent, will arise with the
installation of systematiz “annirg in vocational education. Some of the
hurdles that must be overzome are as follows:

1. To change the enmhasis from the process of education
to the -results in relation to need.

2. The construction of a common data base that will assist
vocational-technical educators in setting objectives.

3. The separation of the management functions from instruc-
tion and student service functions.

4. The development of a unified accounting system (probably
mechanized) that will have the responsiveness to assist
educational managers in their decision making.

5. The design of a management analysis documert that will
measure the efficiency and effectiveness of educational
management.

V. Summary

This paper is an attempt to view the role of planning as a manager's
tool in improving the performance of vocational-technical education. No
effort was made to develop a model comprehensive long range planning guide
at the state o+ local leval. Rather, the intent has been to share with you

some of the concepts a-nd tz=chnijues we are developing in Minnesota.

QA
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The Vocational Education Act of 1968 mandates that we take a new look
at vocational-technical education. We are forced to ask new questions and
to see answers to old questions in new ways.

The purpose of this institute is to lool. . . innovative means of meeting
the vocationai education needs of urban people. One innovation badly ne=zded
from my view is the need for management by obi :tive rather than process

management.

LRIC | 85
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MEMORANDUM
Ap-il 9, 1970
TO: Superintendents of Schools

FROM: J. F. Malinski, Director
Program Planning & [Bevelopment
Vocational-Technical Education

RE : Local Annual Plan fcr Vocationa:-Technical Educatior

Enclosed you will find a copy of the Annual Plan for Vocational-
Technical Education for Fiscal Year 1971. We recommend the following
procedure in preparing the Plan:

1. On the cover page check each of the program objectives and
levels that apply.

2. Please note Page 3, where we ask for a narrative description
of (a) joint programming and planning, (b) developmental
programs being planned, and (c) changes In occupational
program offerings.

3. The two forms that include all the necessary information
for instructional programs are titlerd VOCATIONAL-TECHNICAL
EDUCATION PROGRAM AND FINANCIAL DETAiL (DEVELOPMENTAL AND
OCCUPAT!ONAL PROGRAMS).

L, Area vocational-technical schecols, junior colleges, and
other schools where non-instructional personnel have been
reimbursed use the page titled VOCATIONAL-TECHNICAL
EDUCATION PROGRAM AND FINANCIAL DETAIL (SUPPORT SERVICES)
(optional) for this part of the program.

5. The pages titles VOCATIONAL-TECHNICAL EDUCATION ANNUAL
PLAN SUMMARY -- SECONDARY, POST-SECONDARY, AND ADULT are
included to show you the analyses that can be developed
from the basic information shown on the Program and Financial
Detail page and the Local Long Range Plan for Vocational-
Technical Education.

6. The final three pages show the DISTR!CT FINANCIAL AND
.PROGRAM SUMMARY. We would appreciate it if you would
complete this-analysis for this year. ’
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Superintendents of Schools
Page Two
April 19, 1370

Robert P. Van Tries, Assista-t Commissioner, Division of Vocationail-
Technical Education, has asked that this aralys is b= developed for his use
and that of the State Board ofr Vocational Educatic ». I¥ each district or
institution offering vocational education programs .is5sists us to the extent
of completing its individual analysis, we will be #h le tc provide a state-
wide summary at an earlier date.

Discussiois within the Division of Voce:'tior.a -iechmical Education
regarding the ielationship of the Local Annual Pian for Vocational-Technical
Education and the current practice of submitting agi-eeménts for reimburse-
ment have lead us to the decision that for the schocl year 1970-71, both

the Annual Plan and the Agreements will be required This is necessary in
order that a smooth transition can be made to the u:e of only the Annual
Plan. i

In developing The Annual Plan and the prepar .tion of the Agreements,
be sure doilar totals of all agreements equal the dollar total on the
Annual Plan. It will require a notation on the Annual Plan in some cases
explaining any differences.

If you have any questions concerning the development of the Annual
Plan, please call me or the Planning Coordinator for your region at
(612) 221-2421.

Enclosed are directions for completion of the Program and Financial
Detail pages. '

Enclosure

cc: Area Vocational-Technical School Directors
Local Program Directors

x
~t



DIRECTIONS FOR COMPLET!ON OF ANNUAL PROGRAM PLAN FOR VOCATIONAL-
TECHNiCAL EDUCATION PROGRAM AND FINANCiAL DETAiL (DEVELOPMENTAL
AND OCCUPATIONAL PROGRAMS)

1. A separate page should be prepared for each program objective.
For Example:

Program Level Occupational Objective
Secondary QD O o1 AQri
- gricul ture
;ziftSecondary Eg ® o4 Distributive
Updat ing S O o7 Health
Ubaradin S O 09.01 Consumer & Homemaking
pgrading ( 09.02 Wage Earning Home Economics
Retraining O S 1k Office ,
Apprenticeship O Q116 Technical
Q17 Trade & industrial
Program Purpose
Regular R QO Cooperative B
99:06 Handicapped O O Cooperative G
99.07 Disadvantaged O

2. Show the portion of the program that is continuing or expanded.
Show programs offered for the first time in your school as a new
program as foilows:

a. Teacher Information - Name as it appears on the teaching cer-
tificate. The File number is the six-digit file folder number
on the upper right corner of the certificate. The Subject
Code is a four-digit number ( it may not appear on older
vocational certificates). .Expiration Date indicates the year
in which the present certificate will expire. Teacher Assignment

g Full time assignment to this vocational objective. Part time

; assignment is that portion of the assignment related to this
objective (For purposes of the Annual Plan, full time assign-
ment will be six periods per day including preparation time,
so all part time assignments should be in terms of sixths).

b. Students - total number of students for the objective describted.
Do not relate students to teachers. The Program Hours are the

hours of teacher assignment times the number of days in session.
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Total student hours are the total students times program hours,
The estimated number Oof program completions for programs extending over
one year is the number of students expected to complete this objective
duriag the current vear.
3. Financial Summary for this Objective - The items to be included for

for this objective are as follows:

a. Salaries, travel, and supplies - 200 series in the Uniform
Financial Accounting Handbook

b. Equipment - replacement and maintenance for continuing programs
from 700 series, equipment rental from the 200 series, equipment
purchases for expanded or new programs from the 1200 series.

c. Other instructional costs - 200 series, including library and
audio visual materijals, field trips, graduation costs, and
contracted services.

NOTE: Not all program costs that will be identified here are
reimbursable under the current agreement system.

89
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LOCAL ANNUAL PLAMN FOR VOCATIOMAL-TECHNICAL EDUCATION

FISCAL YEAR 19

Name of School

District Code Number

County Code Number

MULTI -
OCCUPATIiIONAL PRpGRAMS SECONDARY POST-SECONDARY ADULT LEVEL
({Check all that apply) '

Agriculture . . . . ...
Distributive Education
Heal th

Consumer & Homemaking
Wage Earning Home Ec.
Business & Office
Technical

Trade & Industrial

|

1

SRS U —— i bttt

i

DEVELOPMENTAL PROGRAMS

Occupational Orientation
Exploration

Pre Post-Secondary
Remedial

Related Instruction

|
|

.\

I
|

OTHER (e.g. Exemplary,
Handicapped,
Disadvantaged,
Elementary)

The above named local board of education hereby applies to the
State Board for Vocational Education to conduct vocational education
programs as listed herein.

We agree that all class work, selection of teachers, records, and
reports will be in accordance with the Minnesota State Plan for Vocational-
Technical Education and that all instructional supplies, eguipment,
buildings and materials furnished by us will be such as approved by the

State Board for Vocational Education.

&0
C
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ERIC

Aruitoxt provided by Eic:

L W

hereby assure the State Board of Vocational Education that:

All programs, services, and activities covered by this application
will be operated in accordance with the Minnesotz State Administra-
tive Flan for Vocational-Technical! Education,

The expenditure of local funds to support programs, services, and
activities covered by this aoplication wiil be maintained or extended.
Any federal or state funds male availabie will be used to supplement
additional local funds.

Reimbursements received will not be used for any programs of voca-
tional education (except consumer and homemaking education) which
cannot be demonstrated to (a) prepare students for employment or

(b) be necessary to prepare individuals for successful completion

of such a program or (c) be of significant assistance to individuals
enrolled in making an informed and meaningful occupational choice.

It is understood that the reimbursement will be discontinued when

the program becomes disqualified for any failure to meet the require-
ments of the Minnesota State Plan for Vocational-Technical! Education
and the unexpended balance of the reimbursement contracted for will
be forfelted.

All programs and services have been developed in consultation with
representatives of the educational and training resources available
to the area to be served. ’

These programs include adequate planning to meet the vocational
education needs of potential students in the area or community served.

These programs include a plan, related to the apprcpriate comprehen-
sive area manpower plan (if any), for meeting the vocational education
needs in the area or community served.

This plan indicates how, and to what extent the vocational education
programs, services, and activities proposed. in the application will
meet the needs set forth.

The applicant will make an annual report evaluating accemplishments,
and such other reports as may be required by the State.

Signed: ' and/or
Local Director

Superintendent

Apptroved:

Assistant Commissioner,
Division of Vocational-
Technical Education

1
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Inciude any of the following that are appropriate. (Use additional
. sheets as necessary). '

1.

Narrative describing cooperative activities with (1) other school
programs such as ESEA 1-iii, Special Education, Vocational Rehabili-
tation, (2) other community progjrams such as Model Cities, Concen-
trated Employment Program, Neighborhood Youth Corps, community
action agencies, etc., (3) private industry and special arrangements
for instructors, equipment, loans, student recruitment, etc.

Narrative describing the reasons developmental programs are being
planned and conducted. Refer to that section of the Local Long
Range Plan which indicates the need for these programs.

Narrative describing changes in occupational program offerings,
additions, expansions or deletions. Refer to that section of the
Locai Long Range Plan which serves as a basis for the decision.

These .should be concise statements, and should emphasize student aspira-

tions and performance (based on follow-up), and the employment needs of
the area.
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ANNUAL PROGRAM PLAN (F-52-7A) PAGE __ OF __ PAGES

V(AT 10NAT~-TECHNICAL EDUCATION
{Program and Financial Detail}

(Supplementary Sheet)

Teacher Information 4 N .am - L
Course Name Voc. Certification | Assigmment Students Frogram mmmmmwd w&wwﬁwwmwww_umw ”
and Name File [Subj.§ Exp. Hours -
Objective No. Code | Nate T T M F Hours Completions
i)
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ANNUAL PROGRAM PLAN (F-52-7A) PAGE _ OF ___ PAGES
STATE OF MINNESOTA VOCAT TONAL~TE(;HNICAL EDUCATION Program level
Department of Education (Program and Financial Detail) .
Vocational-Technical Secondary (9-12)
Education Division (Support Sert i o) Post~Secondary
Adult (A1l Levels)
School Name
on.E:d& Code Number Gooperative B
District Code Number 99.06 Handicapped Cooperative G
99.07 Disadvantaged Exemplary
Number Number Pro T Program Activities
Position of of c .mmeu Related to Long
Staff Students 0513 Range Objectives
FT !PT M F Salaries | Staff Time | Fquipment | Indirect Target Being Met
TOTALS
FOR STATE USE ONLY
Recommended for
Approval (Unit) .
County-District | Level Program Program | Eligible | Reimbursement
Code Code Objective | Purpose Amount, Rate

Signed




ANNUAL PROGRAM PLAN (F-52-7A) PAGE ___ OF __ FAGES

-

STATE OF MINNESOTA VOCAT IONAL~-TECHNICAI, EDUCATION
Department of Fducation Annual Plan Svumary
Vocational~Technical

Education Division (Secondary)

School Name

County Code Number _ A
Digtrict Code Number

Program Objective Number Number Ihmber of | -Total Program Program Activities
of of Program | Student Costs Related to Long
Group Guidance Tegchers | Students Hours __Hours Range Objectives
Occupational Orientation |pp | pr | M | F Instruction | Equipment | Indirect | Target mzwmubm
_ e

Continuing Program
Expanded Program _
New Program _
jub_Total _

Exploration

Continuing Program
Expanded .Program
New_Program

ub Total

[OTAL (Group Guidance)

Pre Post-Secondary
Skill Development

Continuing Program
Expanded Program
New Program

'OTAL (Pre Post-Secondary)




ANNUAL PROGRAM PLAN (#=52-7A)

STATE OF MINNESUTA
Department of Education
Vocational-Techniral,
Fducation Division
School Name ——
County Code Number

Digtriet Code Number

VOCAT IONAL-TECHNICAL EDUCATION
Annual Plan Summary

(Secondary)
(Continued)

PAGE

OF PAGES

Iumber
Program Objective of

| Teachers

Number

Students

Number of
of Program
Hours

Total
Student
Hours

Program
Costs

Program Activities
Related to Long
Range Objectives

Job Proficiency Trainiug [FT | BT

3

Continuing Program
Expanded Program
New Program

S S Instruction

uipment

Indirect

Target{% Being Mot

AN

TOTAL (Job Proficiency Trng.)

TOTAL (Secondary)

Consumer & Homemaking

Continuing Program
Expanded Program
New Program

TOTAL (Consumer & Homemaking)

TOTALS

govles. W By

Signed




ANNUAL PROGRAM PLAN (P-52-7A)

STATE OF MINNESOTA

Department of Education

Vocational-Technical
Education Division

Sehool Name

County Code Number __

District Code Number

e

PAGE __ OF __ PAGES

VOCATIONAL-TECHNICAL EDUCATION
Annual Plan Summary

{Post-Secondary)
(Instructional Programs)

3 guaber | Humber | Humber of | Total — T Program Activities
Qccupational Objective of of Program |Student nomwm Related to Long
(By 2~digit O.E. Code) Teachers | Students Hours Hours Range Objectives |
Fr {PT | M |F Tnstruction | Equipment | Indirect | Target |% Being Met
TOTAIS

Reviewed by

Signed

9y



ANNUAL PROGRAM PLAN (F-52-74) PACE __ OF __ PAGES

STATE OF MINNESCTA VOCATIONAL~-TECHNICAL EDUCATION
Department ~Z rducation Annual Plan Summary
Vocationai~Technical

Education Division (Adult)

(Instructional Programs)
School Name

County Code Number
gistrict Code Number

Number Number | Namber of | Total Program Program Activiies
Occupational Objective of of . Program | Student Costs Related to Long
(By 2-digit O.E. Code) | Teachers Students Hours Hours Range Objectives
FT [ PT M_|F Tnstruction | Equipment | Indirect | Target Being Met |

Revieved by

Signed




ANNUAL PROGRAM PLAN (P=52-7A)

STATE OF MINNESOTA

Department of Education

Vocational-Technical
Education Division

School Name

VOCATIONAL-TECHNICAL EDUCATION

Gounty Cods Number

District Code Kumber

District Summary

{ Instructional Programs)

PAGE OF PAGES

101

Program Activities

Secondary Post-Secondery Adult Related to Long
Range Objectives
vV.T. Other v.T. Other V.1, Other Secondary Adult

1. Number of Teachers
{Full-Time)
A. Continuing

B. Expanded
C. New

2. Number of Teachers
(Part Time)
A. Continuing

B. Expanded
C. New

3. Number of Students
A. Continuing

B. Expanded M/F
C. New

4. Number of Program Hours
A. Continuing
B. Expanded
C. New

5. Number of Student Hours
of Imstruction
Ao Contiming
Lt lard

W




ANNUAL PROGRAM PLAN (F-52-TA)

STATE OF MINNESOTA

Department of Education

Vocational-Technical
Education Division

School Name

VOCATIONAL-TECHNICAL EDUCATION
District Summary

(Financial)
(Direct Costs)

County Code Number

District Code Number

PAGE OF PAGES

Direct Financial Support

Secondary Post-Secondary Adult Related to Long Range
: Objectives
V.T. Other V.T. Cther v.T. Qther Secondary Adult

6. Salaries
A. Continuing
B. Expanded
C. New

7. Equipment
A. Continuing
B. Expanded
C. New

8. Supplies
A. Continuing

B. Expanded
C. New

9. Teacher Travel
A. Continuing
B. Expanded
C. New
10. Other Instructionel
Costs
A. Continuing
B. Expanded
C. New

10&




ANNUAL PROGRAM PLAN (F-52-7A) PAGE ___ OF ____ PAGES
STATE OF MINNESOTA VOCATIONAL-TECHNICAL EDUCATION
Department of Education District Summary
Vocational-Technical

Education Division (Financial)

(Indirect Costs)
School Name _
County Code Number
District Code Number
!
" Indirect Financial Support _1U.,
Secondary Post-Secondary Adult Related to Long Range .
| Objectives
v.T. Other v.T. Other V.T. | Other Secondary Adult,
11. 300 Health and
400 Attendance

12, 500 Pupil Transportation

13, 600 Operation of Plant

14, 700 Maintenance of Plant

15, 800 Fixed Charges

16, 900 Food Service

17. 1800 Student Activity

18. 1100 Community Service

19, 1200 Capital Outlay

20, 1300 Debt Service




LOCAL

LONG

RANGE

PROGRAMN

PLAN F 0

DESCRIPTION OF THE REED FOR OCCUPATIONAL EDUCATION

LABOR MARKET TO BE SERVED
(Characteristics of Regional

A.

Employment)

Number of People Employed

1970

1971

"Rep1acemen
1870

1977

Profesgiongl

. fechnical and Kindred

Managers and Proprietoprs

Clerical and Kindred

Sales Workers

Craftsmen

Operatives

Sexvice Workers

Laborers

— . Farm Operators and Workers

Total Employment

Under Skilled

1970

1971

1977

Professional

Technical and Kindred

—— Managers and Proprietors
—  Clerical apnd Kindred
—  _Sales Workerg.

Craftsmeg

Operatives

Service Workers

Laborers

Farm Operators and Workers

Total Under Skilled

POPULATION TO R3E SERVED

(In District,

SECONDARY

1970

1971

1977

Public EnrollIment

POST~SECONDARY
(In Region)

Gradesg 9-~12 (Fors 2, V., 7,8, Use Only
Private Enrollment

Grades 9~12 30 18-21 Year Qldg
Institutionalized 31.§ Unemployed Persons

Persons Age 14-18 Over 21

in District 32, Persons Entering tus
Jut—-of-School Youth Labor_ Force

Age 14-~17 33. Institutionalized
Students 14 Years 01ld ?ers?ns ?ver 18

Below 9th Grade _in District

34.] Total Post-Secondar-

Total Secondary
~Population

Population

104



Page of Pages

_ FOR VOCATIONAL-TECHNICAL EDUCATION F 227
¢ ement of Labor Force - Change in Labor Force Meed
) 1971 1977 1970 1971 1977 1970 1971 1977
e
12, Total Manpower Need
ADULT
Y (In Region)
1970 1971 1977 1970 1971 ! 1977
2 Only g
a. Updating
ds
rsons b. Upgrading
ing the c. Retraining
(Adult Prep-|
ized aratory) .
r 18 //
36, Total
oGy poperel,
Spiaadidn




DESCRIPTION OF THE TARGET FOR PUBLIC VOCATIONAL EDUCATION

A. LABOR MARKET FOR JOB PROFICIENCY TRAINING

[

VOCATIONAL EDUCATION

ed (paga 71, line 12) ?
Adjustment (Need for Professionail: page 1, line 1) '

Total Target for Vocational Education (iine 36 min.48 L=

Secondary Target (page 1, lines 4,5,7,8,9,10 in the Ilec

SECONDARY VOCATIONAL Adjustments (page 2a, line §5)
EDUCATION (PUBLIC) Target (line 39 minus line 40) o
(For A.V.T.S. Use Only) Post Secondary Target (page 1. tines 2,3,4,5,6,8 in the
PUST SECONDARY VOCATIONAL Adjustments (page 2a, line 13) -
EDUCATION (PUBLIC) Target (line 42 minus Lline 43)

i Adult Target (page 1, line 28 in the Under Skilled coli
ADULT VOCATIONAL Adjustments (page 2a, Line 20) ‘
EDUCATION (PUBLIC) Target (lime 45 minus line 46)

B. POPULATION TARGET FOR JOB PROFICIENCY TRAINING

-

SECONDARY

Total Secondary Population (page 1, line 29)

Adjustments (Students whose need is met by other metioc
page 2a, lines 22,23,24,25,26)

|Taxget (line 46 minus Line 49)

(For A.V.T.5. Use Only)

POST SECONDARY

Total Post Secondary Population (page 1, line 34)

Percent of 1lth Graders on Last Year's MSAT Dealrlng Pc
Vocational Fducation (page Za, line 31)

Target of Vocational Education (multiply line 51 by Zzn

Adjustments (page 2a, lire 13) i

Target f(line o5 minus Line d4) :

i

-

ADULT

Employved Adults (page 1, line 3%)

Number with Adequate Skill (Enter 75% of line 56)
Total Vocational Education (line 56 minus line 57)
Adjustments (page 2a, line 20)

Target (lLine 59 minus L-ne 60

106
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1970

1971

1977

1) !

. ’;"’1
o

ninus Line 37)

1970

1971 1977

the leed column)

1970

1971 1977

3 in the Need column)

1970

1971 1977

Led column )

1970

1977

» metltods:

1)

iring Post~Secondary

! by line &§2)

107
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LONG RANGE PLAN FOR CONSUME

GENERAL PROGRAM

1. |Enrollment of Brcys and Girls in Middle School and/or Junior High Sche

2] Enrollment of E ys anpd Girls in Semior High School

3.1 ITotal Epxollment (add lines 1 & 2)

4] Enrollment in Consumer Homemaking in Middle Schcol and/or Junior Hig!

5. i r_Homemaking in Senior High School

6. Total Enrollment in Consumer Homemaking Programs (add lines ¢ & 5)

7. Percentage of Total Enrollment in Consumer Homemaking Programs (dzvid

8. Long Range Objective

N Total Cost of Current Enrollment :

T Cost Per Student 1n lelimbursed Programs Only

Y1 SECONDARY |fotal Cost of the Lony Range UbJjective -

.2 . Adult Population in School District

3. Enrollment in Consumer Homemaking Programs Funded by Other Agencies

4. Target for Public -Consumer Homemaking Programs (line IZ minus line I

= nrollment in Consumer memaking FTOgrams

(6.] Percentage of Target Being Met (divtde line 1o by line 1%J

71 Cost of Current Enrollment in Adult Consumer HomemaKing Programs

L8s. Cost Per Person Enrolled

[9.] ADULT Cost of the Long Ramnge Object’ =2

II. SPECIAL NEEDS PROGRAMS -

1!

20. Number of Persons to be Served in Pre-school and Kindergarten
through Elementary '

21. ‘Number of Persons to be Served in Middle School and/or Junior

? High and/or Senior High

22, Number of Persons to be Served Who Are Youths Not Currently
Enrolled in School (Examples are dropouts, pushouts, persons
who are in correctional inatitutions, mental institutions,
institutions for the physically and mentally handicapped, and
persons who are hospitalized)

23. dumber of Adults to be Served (Included in this category are

: persons who are in correctional institutions, mental
institutions, institutions for the physically and mentally
handicapped, one parent families, underemployed persons, and
persons disadvantaged by incomes below the poverty level)

108



Page of Pages

UMER HOMEMAKING PROGRAMS

1970 1971 1977

h School

EMEHQ School

- 5)
Tdivice line 6 by line &)

cies (Line 6 of Part 11/

e 137 -
1S
II. NUMBER OF PERSONS SERVED BY CONSUMER HOMEMAKIN
PROGRAMS FUNDED BY OTHER AGENCIES :
(Total and/or partial funding)
1979 1971 1977
1976 1971 1977 1. County
Cooperative
Extension
2. United Fund
3. Office of
Economic
Opportunity
4., Welfare
Agencies
1
5. Other
6. Total Persons
! to be Served

10‘9



ADJUSTMENTS TO TARGETS FOR JOB PROFICIENCY TRAINING

A. IN THE LABOR MARKET

1970

1971

Neighborhood Youth Corps (In School)

Unreimbursed Occupational Programs

Vocational Adjustment Coordinator
(Work Study)

Training in Industry

SECONDARY Total (Add lines 1-4)

Priyvate Occupational Education

Manpower Development and Training Act

(Full Time)

Department cf Labor Training Programs

(For A.V.T.S.[ Training in Industry

Use Only) Apprenticeship Training

Training in Military

POST Other

SECONDARY Total (Add lines 6-12)

Manpower Development and Training Act
(Part Time)

Small Business Administration

Department of Labor Training Prcgrams

Tralning in Industry

Genneral Extensilon

UtheT

ADULT Total (4dd lines 14-13)

B. IN THE POPULATION

1971

D

Enplovment

A.V.T.S.

Private Vocational Education

Four~Year College (Public and Przvaﬁe)

Junior College

Trainaing in Military

Institutionalized

Unemployed

UtheT

SECONDARY* Total (Add linege 21-27)J

POST SECONDARY -~ Same as A-POST SECONDARY above.

. ADULT - Same as A-ADULT above.

‘[]{}:ected profile of students leaving school--graduates and other school

PAruntext provided by eric ers.

110



Pageﬁ_of_____Pafe: o
IV. TARGETS FOR OTHER SECONDARY PROGRAMS k
—_— A. SKILL DEVELOPMENT
1977 1970 1971 1977
b 31. Students planning to attend
an area vocational-
technical school _
all 32. Students planning to attend
private vocational school
33. Students planning to attend g
a vocational program in a '
junior college or college
34, Students planning to enroll
:2’f*~§::E§=” in a vocational teacher
education progtram
] 35. Total (Add lines 31-34)
i B. ORTENTATIiON TO THE WORLD OF WORK
T
EXPLORATORY
1970 1971 1977
36. Unemployed
37. Employed in a job not
related to first job
1977
e hir | 9. 38. Employed in a job not
related to training
39. Entered but did not com- §
plete post-secondary 4
education
40 Total (Add lines 36-33)
| BASIC VOCATIONAL SKILLS AND ATTITU S 3
| 1970 1971 1977
#_“51. Line 40 from above
pAZ. 16 year olds leaving
school (W5-W1l4)
) )
ERJ(? “43. Total (Add lines 41-42)
e e enc B =

111
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PROGRAM INVENTORY
A. SECONDARY

RELATED TO TARGET

‘Tagggt (page 2, lincs 41 and 50)

1 Output (number of students from To Contirmue Present Prograrms-
T Percent of Target Being Met (line &2 divided by Cline 61)
T Long Range Objective
- . T 1370
i Total Cost of Current Output (line 63)

JOB PROFICIENCY Cost Per Student in Reimbursed Programs Only
7 TRAINING Total Cost of the Long Range Objective (lzine &%)
i Target (page 2a, line 43)

OQutput {Humber—o 0 wdenbo—Fromn —Fo—{toiboitho—Preaent—Rrograna—
= Porcenc——of --_Ce%—gikﬁg—MA%—ll44€—g3;w%94d64#9#_4%%4—§&;———“
] Long Range Obje:tive
- . o [L_1970
. RASIC VOCATIONAL Total Cost of Cu.'rent Output (Zine 69) —_—
| SKILLS AND Cost Fer Student in Heimbursed Programs OnlLy
| ATTITUDES Total Cost of the Long Range Objective (7l7Zwe 71)
i | Target (page 2a, line 40)
. Output Crumber of students—from—Ro—Lonttrine—Present—Prograns=
.—‘ 1’7&\;;}{46 Vf T 3 e : A :
N Long Range Objective
. 1970

.| Total Cost of Current Output (line 76) RS
. Cost Per Student in Reimbursed Programs Only
1 _EXPLORATORY Total Cost of the Long Range Ubjective (lime 78/

SKILL DEVELOPMENT

Target (page 2a, line 35)

Output (number of students from To Continue Present Programs-
Percent of Target Being Met (line 83 divided by Line 82)

Long Range Objective

1970

Total Cost of Current Output (line 83)
Cost Per Student in Reimbursed Programs Culy
Total Cost of the Long Range Objective (ilZine 85)

| Nl B ol

r

B. POST SECC: TARY

Target (page 2, lines 44 and 55)

Output (number of students from To Continue Present Programs-
Percent ot Target Being Met (line I0 divided Dby Ltne 83)
Long Range Objective

. o 1970
Total Cost of Current Output (line §0)
Cost Per Student in Reimbursed Programs Only
Total Cost of the Long Range Objective (Line 92)

-‘lc

1

C. ADULT

Pegepe

Target (page 2, lines 47 and 60)

OQutput (number of students from To Continue Present Programs-
Percent of Target Being Met (line 97 divided Dy (line 36)

Long Kange uUbjectLive

1970 __

Total Cost of Current Output (line 97)
Lost rer STtudent In KeImbuUrsed Programs Unly
lTotal Cost of the Long Range Objectives (lzi#e IIJ

i 'l_ R

T 1
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AN OVERVIEW FOR THE APPLICATION
OF COMMUNITY RESOURCES RELATIVE TO
- SPECIFIC EDUCATIONAL NEEDS

Prepared for:
INSTITUTUE IX

METROPOLITAN AREA APPLICATION
OF
VOCATIONAL EDUCATION INNOVATIONS
) RESULTING FROM
RESEARCH AND DEVELOPMENT PROGRAMS
‘Albuquerque, New Mexico

by

A. P. Garbin
University of Georgia
Athens, Georgia




Al OVERVIEW FOR THE APPLICATIORN
OF COMMUNITY RESOURCES RELATIVE TGO
SPECIFIC EDUCATIONAL NEEDS

Introduction

According to the Vocational Education Amendments of 1968, opportu-
nities for vocational education should be provided so that all individuals
"will have ~eady access to vocational training or retraining which is of
high quality, which is realistic in light of actual or anticipated
opportunities for gainful employment, and which is suited to their needs,
interests, and ability to benefit from such training.'" It is readily
apparent that a major chasm exists between available opportunities and
individual needs. As Burkett noted, "a minimum of 17 million people
need access to vocatiornal education in addition to the nine million now
in such programs.f‘1 Koble reported that about 60 percent of the students
leave secondary schools inadequately prepared to enter the work worid.2
From the standpoint'bf the number of individuals affected, it is obvious
the condition identified above is not uniformly distributed across
residential and geographical areas. By 1980, apprOximatelY 3/4 of the
population of the United States will be living in metropolitan areas.?>
Consequently, it is of crucial importance that viable and innovative
changes be introduced in metropeclitan areas which wili facilitate the
planning, development, and strengthening of the vocational education
program. Such changes are mandatory if vocational educatior. is to more
closely achieve its previously stated goal.

Initially, the purpose of this paper is to describe in skeletal
form a model which has the potential, if fully developed and implemented,
to insure greater use of community resources {(personnel, equipment, faci-

lities, money) and improve the effectiveness of the vocational education

1. Lowell A. Burkett, 'Access to a Future' American Education,
5 March 1969, p. 2. : '

2. Daniel E. Koble, '"Vocational Education -- The Third Dimension,"
Business Education Forum, V (October 1969), p. 5.

Robert J. Havighurst, 'Metropolitan Development and the Educational
" School Review, 69 (Autumn 1961), p. 251.

1195



program. Vocational education is provided in several types of institu-

tions, at various levels, under a diversity of conditions, and for a

number of objectives. It would be extremeiy difficult to develop a model
which Es3 relevancy and utility for the vast and heterogeneous vocational
education enterprise in general. As such, it was necessary to restrict

the scope and focus of this model. The propesed model has applicability
for that level of vocational-technical education generally identified as
post-secondary. Institutions involved in post-secondary occupations]
education are known by such designations as area .schools, technical
instirsutes, and junior ar community colleges. The model is designed
primarily to advocate structural changes which have the possibility of
alleviating four major sources of problems which relate directly to
students -- recruitment, retention, placement, and follow-up. The decision
to develop a model which is oriented toward the post-high level, rather
than another sector of vocaticnal education, seems justified because of
recent changes in the broader society. Many new and/or advanced levels

of work skills and knowledge required for effective job participation in
our technological society cannot be met by high school vocational programs.

Although the statement ''that much, if not nearly all, of the occupational

ievel.s,“LI is an exaggeration, it is apparent that post-high occupational
education is meore significant than ever before.> In addition, the available
resources which exist to support this level of education are frequently

not effecitvely utilized.®

"4, Norman C. Harris, '"Curriculum and Instruction in Occupétional
Education,' in Emphasis: Vocational Education--In the Two-Year Ccllege
(Washington, DC: American Association of Junior Coileges, 1966), p. 60

5. Robert M. Knoebel, ''Post Secondary Occupational Education:
Phenomenon of this Generation,'" American Vocativonal Journal. 43

(April 1968), p. 15

6. For example, see: G. Ross Henninger, The Technical institute
in America, (New York: McGraw-Hill, 1859), p. 58; C. C. Metx, ''Sixth
Survey of Engineering Education, 52 (Aprii 13961), pp. 113-1i5; and
John F. Van Derslice, "Technical Gtudents' Characteristics,'" industrial
Arts and Vocational Education, 57 (February 1968,), p. 81.
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The second purpose of this paper is to present suggested guidelines
outiining the sequential steps to be followed in the instigation of
planned social action in a community area. Although the guidelines do
not refer to the proposed model, it should be emphasized that it would be
almost impossible to design and execute a mod=" having comnunity-wide
implications unlesg steps similar to those suggested are followed.

. in summary, this paper has a two-fold purpose: (1) to present a
mcdel which as the potential of 'facilitating a greater utilization of
community resources, particularly on the post-secondary level of vocational
education in:'metropolitan areas; and (2) to suggest guidelines intended to
maximize the possibility of engendering social action conducive for greater

utilization -of community resources as they pertain to vocationa! education.

A CLEARINGHOUSE FOR MORE EFFECT!VE
UTILIZATION OF RESOURCES RELATIVE TO
POST-HIGH VOCATIONAL EDUCATION: A MODEL

It is commonplace knowledge that most organizations are’ less than
successful in effectively managing avilable resources because the functions
they perform»are‘repeated]y unstructures, uncoordinated, and unsystematized.
Problems of effort articulation and cooperation are often more common than
uniqua. This is particulérly the éase when several organizations, although
sharing certain aspects of common .goals, work relatively independent of
one another in *he pursuance of these goals. To a considerable extent, the
above situation characterizes the efforts directed toward the recruitment,
retention, placement and follow-up of post-high vocational students.

The problems associated with the recruitment, retention, placement and
follow-up of post-high vocational students are extremely complex and vary
considerably as to nature, intensity, and source. Although the following
model ‘is quite encompassing, it is impossibie for a singie recommendation to
have the potential to mitigaté all the problems impeding these relevant
prbcesses. 'Only a brief and embryonic wversion of the model will be presented.
A more completed version and its eventual implementation in:a metropoiitan“
area will likely result in a greater utilizatian of resc..ces for this
spectrum of the vocatioral-technical education process.

Most post-secondary occupational recruitment programs represent efforts
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that are noncontinuous, relatively unsystemat:c, and uncoordinated. In

most cases, emergency crash-programs of recruitment are employed resulting
from immediate industrial or educational needs.’/ Notwithstanding the danger
of over-generaiization and simplification, most of the technicues used
presentiy in the recruitment of students can be subsumed under what may be
termed the ''mass communication'' approach. [ some of the major impediments
to the vocational student recruitment process (e.g., middle-class bias of
counselors, parental pressure for children to enroll in baccalaureate
programs, student awareness that the vocational programs and subsequent
related jobs are accorded limited prestige) are recognized, it seems apparent
that ''mass communication,' per se, cannot be effective as a recruitment
means.

It is recommended that new, unique; and multi-functional structures
(organizations) are requisites before some of the problems negatively impinging
upon the selective growth of post-high vocational scheols and more successful
occupational placements are allev‘n’atedo8 in the pwrocess, these proposed
multi~functional structuss will be instrumental in effecting a such greater
use of existent resources. Ceritral to the proposed organization is the
concept of the interstitial groupus This concept refers to a group whose
function is to connect groups togefher so as to more effectively realize
goals that are of mutual interest. Members of the interstitial group-.are

drawn from other groups and reprasent these groups in the interstitial or

7. Samuel M. Burth, .industry and Vocational-Technical Education,
(New York: McGraw-Hill, 1967), p. 211.

b. A similar description of the- model was proposed previously by
the author and may be found in another scufce. See Albeno P. Garbin,
"Post-Secondiry Vocational-Technical Education: Some Consideration
Relating to the Student,' in Aaron J. Miller and Carroll R. Hyder (eds.),
Position Papers and Discussion Groups' Notes from the-Naticnai Conference:
on Post-Secondary Vocational- Technical Education TColumbus, Ohio: The
Center for Vocational and lechnical Education, The Ohio State University,
1970), esp. pp. 42-26.

9. Frederi-k L. Bates, The Structure of v.cupations: A_Role Theory
Approach (Raleigh: North Carolina State Unicersity, Center for Occupational
Education, 1968), p. 169.
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inbetween relational system. The rationale for joining other groups

together is to make an exchange of products, services, or functions possible,
to provide a means of coordinating or synchoronizing their activities or to
control the poterntial conflict or competition between them. The subsequent
paragraphs in this section are'primariiy concerned with the manner by which
the interstitial groub concept can be operationalized in the form of
organizations concerned with the recruitment-placement processes as they
involve prospective occupational students and graduates of post-secondary
vocational-technical programs.

Basically, it is suggested that structurally separate organizations
be established, staffed primarily with individuals representing other
groups or organizations, that individually and collectively, directly to
indirectly, stand to benefit from a lessening of the problems besetting
the recrultment placement of post-high school occupational studenis. The
persons composing a particuiar interctitial organization will tend to
represent the high schools, the post-high vocational-technical institutions,
industrial-husiness organizations, and perhaps other interested groups in a
particular mztropolitan area. Each category of personnel employed for the
proposed organization wiil owrk in conjunction with counterparts located
in each of the organizational settings identifea above.

The term '‘clearinghouse' is appropo in describing the proposed structure
because the suggested organization would be a central agency for the
coliection, classification, and distribution of information, as wgll as
peoﬁle and equipment.

The collection function of a clearingouse would include the systematic,
organized, and periodic gathering of data with. reference to the following ‘
(1) personal record data from the high schools about their enrolless that
may be useful for guidance and counseling purpoges; (2) present and anticipated
occupational needs and réquirements, program descriptions, etc., of post-
secondai'y vocationat schools; (3) information on the placement and fellow-up
of post-secondary school graduates; (L) admissions and graduation re irements
program descrlputons, etc., of post-secondary vocati.nal schocls, anc (5) com~
pilation of the names of resource personnel living in the area who are ‘quali-

fied by experiénce to contribute to the learning”“experience of students.
The classificatory functional area would .involve the performance of at

least two major related roles. Clearinghouse personnel would screen student
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records for the purpose of determinin, who have the potential! to benefit
from vocationai training on the post-secondary level. Those prospective
students identified would be contacted; interested students and parents
would participate in counseling service with a clearinghouse counselor.
Subsequently, the high school student would be ctassified as to the
vocational program that appear congruous with his values, interests and
abilities, as well as anticipated labor market needs.

The functions pertaining to distribution include both the dissemina~
tion of information, the distribution of people, and the distribution of
equipment. Information dissemination relates to the Failowing:

) provfding information to the high schools conernit: , ost-secondary
schools and programs and the avallable jobs contigent upon having
rece-ved post-secondary occupational training; (2) providing the names
and coordinating the assignment of vclunteer resource people who can
contribute tc the realistic learning experiences of students; (3) relaying
data to curriculum personnel on the post-secondary level akbout the
emergence of new jobs and the upgrading of skills that are essential

if the curriculum is to be correlated with available employment
opportunities; (4) keeping the industrial-business organizations posted
as to the number of people being trained and their area of skill
competency; and (5) informing admissions offices about prospective
vocational students if they have not already enrolled.

Clearinghouse .roles pertaining to the distribution of people
include: (1) referring high school students to specific post-high
schoo’' offering programs compatible with their interests, values,
and abilities; and (2) providing counseling to gradua=es of post-secondary
programs and referring them to orcanizations in need of their skills.

Another major distributive function of the clearinghouse would be to
coordinate the assignments and distributions of certain equipment to the
posiL-secondary schools in the area, when the schools have need for such
equipment. This function is dependent upon the cceatralizaszion of costly
and period’ca‘ly used equfpment in on~ central! metropalitan ''equipment
pool

‘~st f the functions to be carried out Y« :.- 'ciearinghouse' are
presently being performed, in one degree or anotheyr, in many areas of the

country. However, the efficacy of these activities can generally be

O illenged because high schools, post-secondary schools, and industrial-
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business organizations, rather than joining together in concerted and
cooperative effort to realize common goals, often tend to work indepen-
dently and competitively. The proposed centralization of recruitment-
placement functions, based on an integrated and exhaustive system of
communication, cooperation, and organizaticn should reduce some of these
problems. Furthermore, it is likely that the costs incurred by a
wholistic approact on the metropolitan level would be cheaper than the
many individualistic attempts. Maximum utilization of resources is only
an ideal; however, the suggested model shouid yield results which will
more closely approximate this ideal.

If the clearinghouse concept is developed, implemented and insti-

tutionalized, the benefits enumesrated below arzs likely to result.

1. A communication network would emerge which provides
significant data relating to recruitment and placement;
decision making on all levels would have a more
raticnale basis.

2. The establishment of a clearinghouse in a particular
metropolitan area would lend greater legitimation to
the post-high v-cational education process. In due
time, more prestige is likely to'be accorded this
type of education.

3. Exposure to the existence of a clearinghouse would
induce students to begin recogn:zing that there are
other alternatives following high school besides ''going
to work! or ”going'to the university."

4. Implicit in the ''clearinghouse!' concept is the idea that
students have different kinds of abilities rather than a
gradation of ability. The utilization of rezruitment
procedures that reflect this orientation will foster its
development and disseminaticn. '

5. Effort at selectively recruiting students for post-high
job training will secure a greater number of enrollees
fo, these programs. Furt! zrmore, if the criteria for
selection are realistic, the retention rates will likoly

increase.

121



6. The multiple-school usage of expensive equipment will
make it possible for more schools to have access tc
necessary equipment. Furthermore, it will reduce the
amount of money required for equipment purchases.

7. A cataloging and coordination of the names and assignments
of volunteer resource people living in the metropolitan
area will make available numerous individuals whose
direct participation in the pedagogical process will
greatly enrich the vocational-~technical programs of
study.

8. Vocational educational institutions beyond the high
school will be in a position .to be more responsive to

' the needs of a changing society. The course content of
vocational programs will be more compatible with the
training demands of business and industry; there will

be more employable people for availahbie jobs,
THE SOCIAL ACTION PROCESS: SOME. GUIDELINES

Any model . designed to intitiate change, the successful implementa~-
tion of which is dependent upon the support of various community groups,
factions, and ”key”‘individuals-is doomed to fail unless these parties
have been actively involved in the development of that model. Obviously,
commi tment, involvement,'cooperation,'and support are more easily obtain-
able at the mode! implementation stage,. if they were sought and received
at the model design stage. Inview of the abcve, the procedural steps in
the social action process which might lead to a greater utilization of
community resources and a subsequent improvement in the vocational educa-

tion programs of metropolitan areas are enumerated and discussed below. 10

10. Ti.2se guidelines have been used with considerable success in
several Georgia cormunities. The discussion parallels closely that
pres ni.d by Harold L. Nix in Community Social Analysis of Athers-
€1 .xe County (No. 6 of Community Social Analysis Series, Institute
or Communitv and Area Develcpmeiit and Department of 3ociology and
Anthropology, University of Georgia, Athens, 1969), especially
pn. 8:-96. :

O

122 P



1. Recognition of a Need to More Effectively

Use Community Resources for tmproving the

Vocational Education Program:

Planning which wil}! most likely lead to social action and change is
initiated with the identification and definitiin of 2 problem whicn shouid
be resolved. In this case the problem can be specified in the form of a
question: ‘“hat can metropolitan areas do which will facilitate greater
utilization of community resources and result in a more effective vocational
education program? A statement of the problem would incluz the following:
(1) i*s relevancy; (2) expected benefits if the problem is reduce;

(3) probable costs attributed co continual neg ect of the problem; eand

(4) evidences of overlapping and conflicting efforts which have not been
successful in ameliorating the problem. As much as possible, the preli-
minary problem statement shouid be well documented with available studies,

records and other data.

2, ldentification of Relevant Organizations,

Leaders and Factions

The next step concerns the determination of significant organizations,

leaders and factions which should be involved in the planning process.

These would include the fellowing: (1) legitimizers, or the tcp coinmunity
influentials; (2) key educational administrative figures; (3) leaders of the
most influential organizations, expecially industrial-business and union
representatives; (4) leaders of factions and those who can serve as go-
betweens; (5) leaders of special groups who are under-represented in the

top organizations (the poor, blacks, or other disadvantaged groups) ;

(6) specialists having 'expertize'' in the problem area; (7) those who
"control or support the educational program, such as school board officials,
the state educationai department, p.ofessional and business association, etc,
and (8) planners representing interested agencies. This composite group

of individuals will not be as large as might be surmized by examining the
extensive listing. There is likely to be considerabie ov ~lap in the

leadership.
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3. initiation and iegitimization of the Need to

More Lffectively Use Community Resources for

improving the Vocational Educstion Program

Subsequent to the definition of the problem and the identification of
the important leaders and organizetions, the problem should be iritiated in
the community beyond the small group responsibie for first defining it.

The team responsible for accomplishing this wouid be generally composed of
+4n basic types of individuals. Or- vpe includes individuals who by

virtue of their position and knowled, <can speak authoritively about the
need to re-direct community resources for a more effective system of

vocat ional education. f the first type are not well known and shafe a cicse
relationship with the community's influentials, there would be a need “or
persons who have an entree to the influentials and are sympathetic to the
proposed planning and action program. The basic purpose underiining this
step .~ to sound out, solicit approval and suggestions from the ''key'

people in the cummunity.

4, Diffusion of a Need to More Effectively

Use Community Resources for Improving the

Vocaticnal Education Prograni

At this stage, the base of community involvement is broadened. |If
other individuals ¢7d groups will be required to support the planning effort
and its implementation, it will be necessary to inform and convincCe them of
the merits of the program, Educating “he public calls for a different type
of salesmanship; showmanship, zeal, and oratory are required. The function
of the diffusion team is to convin-ze the public that a more effective
vocwtional education system is needed, andrthat the community as a whole
would benefit by such a development. Some of the techniques available for
accomplishing the aiffusion geal include the use of a speaker's bureau for

civic organizations, community adult education seminars, and the mass media.
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5. Organization for Determining How to

Make More Effective the Use of Community

Resources for !mproving the Vocational

fducation Program

Af _er it is fairly certain that the problem is generally recognized and
broad community suppcrt exists that it should be alleviated, the question
av’ ses as to which group or organization should be giveri the responsibility
to develon the plans for realizing this end. Three basic approaches to the
selection of an organization for planning can be identified: (1) hire an
.agency or firm to conduct the study and make recommendation’; (2) assign
the task to an existing community organiiation; and (3) create a new
organization specivicaily for the planning program. 'n addition, combinations
of these three are also possible. In larger communities, the third approach
is likely to be the most successful.

6. Studying and Planning to Make More

_Effective the Use of Community Resources

_for_Improving thg_Vocatidha] Education

Program

if any effort which as as its objective the intr -tion of change in
a community is to be successful, it must be basec upon (1) the participation-
of lay citizens., (2) goal priorities as'to relative importance and logica]l
sequencz, and (3) a plant of action desgined to implement the goals. A plan
of act.on should include the following components: (1) a priority uf goals
to be accomplished; (2) the means whereby the goals can be achieved;
(3) provisions for financing the activities; (4) a time schedule; (5) a
fairly specific allocation of tasks and functions; (6) arrangements for
supervision, communication, and coardination required in pursuing the
activities; (7) implementation of the plan of action; {8) evaluation of the

plan; and {(9) plans for continuation of the study-plarning~action-evaluation

program,
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SUMM/ RY

Two basic proposals were advanced ir this paper. The ultimate objective
of each was to make recommendations having the potential for improving and
making more effective the vocaticnal education systems in metropolitan areas.

More specifically, ore of the proposals representz2d a model which had
greater applicability for post-secondary occupational students. In essence,
it was suggested that for a given metropolitan area, the community resources
could be more efficiently used of certain relevant resources wzea pooled in
one newly created organization {clearirghouse). In particular, it was iclt
that the problems associated with the recruitment, retention, placement,
and. follow~up of post=-secondary vocationa! students would be minimized.

Guidelines relative to the community social action process were also
presented. Adharence to these guidelines, or a comparabie series of steps,
is a requisite if the planned social change has broad community implications

an! is depended upon general community suppocrt.
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US!NG THE DELPH: TECHNiQUE AND S!MULAT:ON EXERCiSES !N !MPLEMENTING
PLANNED PROGRAM CHANGE iN VOCAT{ONAL EDUCATION

The scope and content of this paper has been changed from that
originaliy assigned. When the !nstitute director convacted we zarlier
this year, he asked if it would present a papzr entitled "Simulation
Exercises and Their Impiication for !mplementing Planned Program Change
in Vocational Education.'' In later conversations, we agreed to alter
the focus by expanding it to include other than just simulation. The
paper might well be entitled "01d Wine in New Bottles' or more appro-
priately "Using 01d Tools in a New Way to Perform a Much Needed Task."

The approach will be that of describing techniques from the vantage
point of a practitioner. Most of this paper consists of descriptions of
activities that | have been engaged in as a person having some responsi-
bility for planning within a Coliege of Education in a very large
university. lInasmuch as possible, examples relating to vocational educa-
tion are provided.

Instead of dealing exclusively with simulation, a po-tion of the
paper will deal with the utilization of Delphi Technique in planning
efforts. While these two techniques might seem to be unrelated, | will
attempt to show how both can be useful in the planning process.

The concept which is paramount in this paper and o this institute
is that of planned program change. This is the era of planning and
futures projection. If we were to look at the titles of conferences
being held all over the country for the past coup]ehof years (and probably
for a few years to come), one would note an extraordinary emphasis upon
words such as 'planning' or ''change.'' | need not document that fact, |
expect, because | am spesking to a group of convention attenders and
program planners. Nor nead | document some of the reasons for this kind of
emphasis. Technological and sociological phenomena are farcing out
educational systems to behave in manners which bring about this kind of

emphasis in conferences and conventions.
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in that the emphasis is on pianning, it would seem appropriate to
define planning and to identify some of the steps that | see in this
planning process. Planning is much more than trying to predict what is
going to happen in the future. Such prediction might better be Teft to
fortune-tellers. The inteliigent man not oniy tries to anticipate the
future but indeed attempts to control it. The process of so doing, we
refer to as planning. it is difficult and probably foolhardy to attempt
to make clear distinctions between planning and decision making.
Planning obviously is part of the decision making process as is decision
making part of the planning process. Cne difference sometimes noted is
that in planning, the emphasis is on the future. It's something we
attempt to do prior to the time we must take action. That is, it is
anticipatory decision making. Ackoff defines planning as ''a process that
is directed toward producing one or more future states which are desired
and which ae not expected to occur unless something is done. "1

The steps in this planning process might be broken out as follows:
(1) appraising. the future political, economic, and social environment;
(2) ascertaining the desired role of the individual or organization {as
the case may be) in this environment; (3) anticipting and perceiving the
needs and requirements of the client groups of the organization or
individual; (4) setting up a system of communication and information flow
so that members of the organization can participate in this planning
process; (5) developing the broad goals, objectives and plans which will
direct the efforts of the total organization; (6) translating this
broad, general planning into some functional efforts on a more detailed
basis as, for example, instruction, service, or development; (7) develop-
ing the more detailed planning and control of resource allocation within
each of these areas -- in other words, programming the effort by assigning

personnel and other resources to activities.

The Delphi Technique

A Description of the Technique. The Delphi Technique is an approach

1. Russel L. Ackoff, A Concept of Corporate Planning (New York:
Wiley-Interscience, 1969,) p.3.
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that can be used in the planning process especially in that part of the
process having to do with appraising the future political, economic, ard
social environment, ascertaining the role of the organization in this
environment, and anticipating and perceiving the needs and requirements
of client groups.

The Delphi Technique was developed by Olaf Helmer and his colleagues
at Rand Corppration in the early 1950's to obtain group opinions about
urgent defense problems. About five years ago, an unclessified descrip-
tion of the technique was published and the procedure is being employed
presently in a number of settings, including education.

The technique, which is built on the strength of informed intuitive
judgement, is intended to get expert opinion without bringing the experts
together in any kind of a face-to-face confrontation. Contact is generally
made with the experts tArough successive questionnaires and feedback with
each round of questions being designed to produce more carefully considered
group opinions. Pfeiffer presents the following variation of the
procedure.?

1. The first questionnaire may cal: for a list of opinions

involving experienced judgement, say a list of predic=-
tions or recommended activities.

2. On the second round, each expert receives a copy of the
list and is asked to rate or evaluate each item by some
cuch criterion as importance, probability of success,
and so on. :

3. The third questionnaire includes theilist and the ratings,
indicates the consensus, if any, and in effect asks the
experts either to revise their cpinions or else to specify
their reasons for remaining outside the consensus.

4. The fourth questionnaire includes list, ratings, and
consensus  and minority opinions. It provides the final
chance for revision of opinions.

While the procedure has been usad extensively in Dredlctlnq lona-
range developments in defense; automatnon, snace research and othet

scientific-technological areas, it can also be used to advantage to en-

courage convergence of opinion or at least a majority opinion and a

2. John Pfeiffer, New Look at Educaticn, (Poughkeepsie, NY:
Odyssey Press, 1968), pp. 152-157.
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clearly-defended minority opinion as a basis for predicting long-range
developments in education and formulating goals and setting priorities.

| see two possibie ways in which use of the Technique might profit
those of you who have responsibility for planning vocational education
programs. The first is much like that originally suggested by Helmar
and his colieagues and foliows the pattern of the Pfeiffer variation
which ! have just delineated. The second has to do with setting goals
and priorities on programs.

Predicting Future Events in Education. |[In the first case, voca-

tional education is an area which is subject to a dramatic change because
of the rapidly changing technology. Because there is some basis for
predicting this change in technology, it would appear that you have much
to gain from the use of the Technique in planning for the future. Let

me illustrate. The first step in the Delphi would call for a panel of
experts being asked to generate a number of predictions about the future
which would have impact on vocational education. Such & list might
include statements such as the following:

3

Developments

1. Weather and climate control will increase the agricultural
" production of the State of Jefferson by fifty percent.

2. The length of the work week for at least half of the blue
coliar workers in Jefferson will be 25 hours or less.

3. Ninety-five percent of all children in Jefferson will
complete at least fourteen years of schooling.

L. No one in the State of Jefferson shall be more than 30
miles (45 minutes) form a vocational-technical school
offering instruction in at least six engineering techno-
logy programs and six business and health related occupa-
tion programs.

5. |t will be possible to exercise genetic control or influence
over the 'basic constitution' of an individual.

3. These examples are very different and normally would not appear
on the same questiornaire.
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The examples may not be very gcod and they certairnly are of a
different order, but they dn illustrate some of the future develop-
ments impacting on the area of vocationai education. After generation
of such a list and as step two in the Delphi, the experts would be
asked to predict the date at which these events might occur. It is
likely some experts may respond that a particular event or development
would never occur. The experts wouid then be asked to send these
predictions back to the person responsible for the colation and feed-
back. On receipt of these data, the person managing the Delphi would
calculate some kind of consensus statistic. In most cases in which the
Delphi has been used in this manner, the statistic used has been the
inter-quarti]e range. In other.words, the Delphi manager would calcu-
late the 25th and 75th percentiles of those dates predicted and record
those dates.

In round three of “he Delphi, the experts would receive an instru-

ment such as the following.

Questionnaire #3

Your Consensus Your Reason your Esti
Previous Estimate New mate is Below
Development Estimate (1QR) Estimate or Above IQR

1. Weather and cl:
mate control w' 1
increase the
agricultural pro-~
duction of the
state of Jeffer-
son by fifty per-
cent.

Respondents are now asked to give &hew estimate of the date at
which the development will occur in light of inew data, that being estimaces
coming from other experts. 1t is particularly important at this stage to

call on experts to use their experience and knowledge and not be coerced
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to join the consensus group. As you will note, they are given oppor-
tunity and should be encouraged to provide reasons based on their own
expertise why their estimate is either above or below the inter~quartile
range. Once again, the questionnaires are returned to the Delphi
manager and inter-quartile ranges are recaicuiated.

Round four of the Delphi calls for sharing with each expert his
most recently estimated date for each development, the recalculated
.inter-quartile range, and the list of reasons offerad by all experts for
choosing dates outside the range. Unlike committee meetings or other
personal confrontations, the strength of the argument, not the personality
or status of the -~=rr-n mak’ g the argument, is thc single mosl impcrrant
influencing agent. In this round, if experts do not agree with the
consensus, they are asked to challenge the arguments given in favor of
the opposite end of the inter-quartile range from their own. (1f an
expert's estimate is on the " .gh side of the IQR, he is asked to
refute the low estimate.) The Delphi Technique can go through a
number of rounds similar to round four, but generally five or six is
adequate.

A ‘slight modification of the Delphi which relates to the concept of

planning as anticipating and attempting to control the future is as follows:

Experts are asked zarly in the process to make a value judgement. as to
whether or not the development is ''good'' or !''bad.'' Assuming that a large
number of experts feel that a certain development is 'bad,' they are
asked to identify the kinds of policy decisions which would slow down or
hinder the development or event. Conversely, if the development were
considered to be very desirable on the part of the experts, they would
be asked to identify strategies or decisions by which the development
might be accelarated. As one might expect, there will be developments
where one will get some marked splits in opinion regarding desirability;
the example regarding genetic control on Influence over the basic
constitution of the individual might well be such a case.

Using the Delphi Technique and the results obtained from others who

have used it In this manner seems extraordiarily fitting to those
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persons working in vocationa education.h
t

Setting__GoaIs<§pd Prioritiss., Yet another use that can be made of

the Delphi is that of generating goals, objectives, or target conditicns,
and setting priorities on those targets. !t is in this area that we
have used the technique extensively in the 0SU College of Education and
in the county schoo! systems in the state. The first round involves
the generation of the objectives or target conditions. After experi-
menting a great deal, we have used rather successfully a sentence such
as the following to generate that first set of conditions.

During the decade ashead, the Jefferson State Division of

Vocational Education should concentrate its energies and

resources oN . o « s o « s s 4+ o =

Respondents or experts are asked to provide six to ten endings to
that sentence. After testing a number of different kinds "generating"
sentences, we found ft important to focus upon energies and resources,
both of which are basic to priority setting. Once those items come in,
the task of the person responsible for managing the Delphi becomes a
very crucial one. It is difficult but not impossible to synthesize the
diverse kinds of responses that come to this kind of an open ended
question. After having worked with large numbers of experts in a
couple of different settings, we have found it to be best for three
or four people to synthesize these results independent of one another.
Their efforts can then be brought together to prepare for the next round.
In the second questionnaire, participants are asked to indicate pricrities

they would attach to those target conditions. An example follows:

Questionnaire #2

After each of the statements, indicate the priority you would
attach to the target condition using the following key:

. Top priority

Second priority

Maintain at present level

Reduce or discontinue activity or service -~
do not initiate activity in this area.

N -
o o

In order to face up to the reality of scarce resources, you must
distribute your priority rankings in such a manner that you will
have an equal number of 1's, 2's, 3's, and &4's.

Q 4. Personnel at the Education Policy Research Center at Syrgcuse
ERIC University have made extensive use of the Delphi Technique in their work.
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Aruitoxt provided by Eic:

During the decade ahead, the Jefferson State Division of
Vocational Education should concentrate its energies and
resources on:5

1. Assisting vocational schools in the assessment
of existing and experimental programs.

2. Conducting vocaticnal-technical education needs
assessment in the State.

3. Providing in-service opportunities for the State's
vocational~technical school teachers.

L. Doubling the number of vocational-technical
teaching stations in Jefferson.

5. Improving internal communications (within the -
Division and within the Jefferson State Department
of Education.)

6. Providing services, i.e. centralized pusrchasing and
‘accounting, to the State's Vocational-Technical
Schools in order to increase their efficiency.
Once the results are in, the Delphi manager calculates the consensus
statistic. We have used the mode and a weighted mean for that statistic
and found the latter to be far superior. Much as in tne earlier example

cited, the expert is then asked to respond as follows.

Questionnaire #3

Accompanying each o the statements (a) are your previous response
(b) the consensus response, (c) and spaces to record your new response,
(d) and the reasons for the variapion between your new response from the
consensus response. i f indeed there is a variation.

During the decade ahead, the Jefferson State Division of VYocatianal

Education should concentrate its energies and resources on:

5. Some of these statements are of a different nature and normally
would not appear on the same questionnaire.



Your
Previous Consensus Your New Reason for variation
Statement (a) Response(b) Response{c) Response(d) between ¢ & d

1. Assisting vocational
schools in the
assessment of exist-
ing and experimental
programs.

Experts are provided their previous response, consensus response of
the group and are asked to make a new respense. Any variafi- L.iween
the consensus response and their new response is tc = ustified. Just
as in the previous example of Delphi Techniui. utilization ¢ I3
extremely important that participants 2z Jij:u o usa 0 expertise in
citing reasons for any variation between the consensus response and their
new response.

Round four is much the same as round thre= with the exception that
experts are provided a listing of arguments for assigning priorities
higher or lower than the group priority ranking. These arguments are to
be taken into consideration in making the iwzw r2sponse. As before, this
can be run through a number of cycles, eacii one from this point being
much the same.

In addition to providingdata for making priority decisions, this
use of the Technique provides the participants with some first hand
experience with the problems of resource allocation. One of the major
problems in this kind of goal settinqg exercise is that of identifying the
expert group. It is very tempting to include in this group all who
are influenced substantially or who can make a significant and/or unique
contribution to the resolution of the problem. OUnce the number of
experts gets beyond 25 or 30, handling the dats {zsnecially the arguments
advanced) becomes excé@dingly cumbersome. We have had some good experience

using two man teams of experts as a solution to.the numbers problem.

O
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There are many othar possible uses of the Deiphi which might be
relevant to your work. As an example, one of our Ph.D. students is
currently using the Technique to ?dentffy competencies needed by
personnel employed in program planning in state divisions of vocational

technical education.

Simulation

Description of Simulation. The word simulate is derived from the

Latin word simulatus, which means to represent, imitate, or feign. A
dictionary definition of simulation is that of having the experience or
characteristic or effect of whatever is being simulated. Some writers
define simulation as a dynamic representation achieved by building a
model and meving it through time. This definiticn is espucially
appropriate for those dealing with mathematical modeling and computer
models, Simulation is 3ﬁ common use today. All of us have had experi-
ence watching simulations of space fiight or mocn landings in the last
year. The concept of simulation is as old as some of the early Greek
and Roman war games. War strategists have used simulation regularly in
their endeavors over this entire period of time. The kind of simulation
dealing with management, gaming and instruction has become increasingly
popular $ince the mid-1950's.

There are many ways of classifying simulations, one being by degree
of abstraction. In this classification, one extreme would be the case
where a real system itself was used as a model to gain knowledge about
itself; the other end of that continuum is a complete analytica! simu-
lation wherein the real system is represented by some kind of a mathe=-
matical model. Another way of classifying similations is by their ob-
jective or use. They might be used, far example, as evaluation or
research tools, as teaching, training or instructional devices, or
as demonstrations. Another common classification is by the degree of
human involvement. Categories in this classification might include
(1) human simulations (man-man simulations) such as role playing or
some business games; (2) mixed man-machine simulation such as micro~

teaching or those used frequently in business and military gaming; and

ERIC
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(3) machine simulations such as that used in computer problem solving

behavior or artificial intellingence. Another classification is that
by the type and amount of simulated materials used. Categories range
from the saturation approach in whick the person engaged in simulation
receives a great amount of information to micro-simulations where there
is a much smaller amount of data available to the person engaged in
simulation activity and, finally, to the non-material based simulation
where perscns are placed in zituations much the same as they experience
in the real world.

There are two strategies that ! would like to make reference to in
which simulation might be used in planning program change. They are
medeling the system and tooling up for pianning.

Modeling the System. Modeiing the system is a very complicated

andeavor in any system that is as complex as an educational organization.
In attempting to develop a mocel for a given system, Schmid: and Taylor
suggest that there are three possible cases.

1. The system is amenable tc both description. and analysis by
a mathematical model.

2. The system is amenable to description by a mathematical
model. However, correct analysis of the model is
beyond the level of mathematical sophistication of the
analyst.

3. The system is so complex that description of the system
by a mathematical model is beyond the capakilitites of
the analyst.”/

In the absence of a mathematical model, it is possible for cases
two and three to lend themselves t» simulation for solution. Simulation
of this nature is a very technical endeavor and will not be discussed
in any. detail in this paper primarily because of the lack of expertise
on the part of the writer. In simulations of this nature, the mode: of

the system which is created may be employed as often as desired to analyze

7. J. W. Schmidt and R. E. Taylor, Simulation and Analyses of
Industrial Systems (Homewood, Il1linois: Richard D. Irwin, Inc.,

1970), p. 5.
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different situations. These simulation methods are useful for analyzing
proposed systems in which information is incomplete. Usually the data
for further analysis can be obtained from a simulation model much more
cheapiy than it can be from a real world system. There are some problems
in this utilization of simu%étion incliuding the fact that the simulations
are very costly to construct and to validate. Normally these simulations
require a computer system and may, in fact, involve a good deal of
computer time which is also costly. The most serious disadvantage,
however, is directed more toward people than technigue. The number of
persons skillful in creating and utilizing such simulations is limited.

There are a number of instances where this kind of system simulation
has been used to advantage. some of the work done by those in the fields
of industrial engineering and business administration can be useful to
those of us working in education. We can, for ekamp1e, simulate some of
the subsystems of an educational enterprise. In this kind of simulation,
the primary purpose might well be that of achieving the most effective
al'ocation of available resources over a period of time. The plans might
be designed around program elements and the related sources impacts
rather than around any kind of object classifications. For example,
student enrollment by major academic field generates a demand for instruc-
cion within each subirnt category. Instructional demand by category
along with maximum class size restrictions generates faculty teaching
loads by faculty skill and determines classroom and laboratory facility
utilization. All of these activities together with tuition and scholar-
ship rates, faculty salary structure, and operating expense relationships
affect the sOurce and uses of funds, '

In creating this kind of simulations, a model of the system must be
designed and those variable which are key to the system must be identified.
{f our concern is providing some kind of a particu]ar.service for students,
as for example health.services, we must identify the kinds of variables
that will =ffect that health service opeation and the kind of output
that is expected. To be included as input variable might be numbers of
students, numbers of visits per quarter per year, numbers of stations
necessary to accommodate that particular service, numbers of personnel

associated and time.

ERIC
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in the area of vocational education it would appear that this use of
simuiation wouid be particularly apt. As an example of such utilization,
let us assume that there is identified an urgent need for iaboratory
assistants to work in secondary schooil science classrooms in the state.
if the state's vocational education program is charged with responding to
that demand, we might well create some kind of a model of a system which
would have as its output'tfained laboratory assistants. In this hypothe-
tical situation, our chafge speils out the kind of skills expected of the
product and we are to test alternative training strategies for accompl ish-
ing the task at hand. One possible training strategy might be that of
providing a correspondence course supplemented by labortory sessions over
a period of 18 montas. Another possible strategy would be that of bring-
ing the students in for a very extensive program of eight wzeks duration
at the conclusion of which they would be given certificates. Obviously,
there are an indefinite number of strategies which might be designed.

For those which appear te be most suitable, we might simulate the train-
ing programs identifying key input variables, testing the mecdel using
different inputs and examing the effectiveness and efficiency of each
strafégy.

A more common. form of simulation that you've heard about earlier in
the week is that of management modeling. .An example of such management
modeling is the use of PERT or CPM. These are in reality & 3mpts to
model activities. They are dealing with abstractions, ° ;se: .y the or-
der in which activities must take place, and assigning reasonable time
]imits on these activities.

A rather unsophisticated attempt at modeling a system was made recently
by a few of us in the Coilege with a fair degree of success. Faced with
a major reorganization of the University, each College was asked to
reexamine [ts own struéfure. Coliene leaders wanted to insure as best
they could that the way faculty groups (production units) were organized
and the mechanisms set up to govern the College would facilitate the pro-

cess of planning, evaluation, and production,8 There was great concern

8. Production in the College is defined as knowledge generation,
syntheses, dissemination, and utilizatipn,
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for ut!iizing scarce vesousces €D best advantage and for increasing

the Coliege's potentia! to cope with the chalienges of today's world as
well as shape the wcrid of tommo-row. This obviously called for an
organizaticon which wcuia faciliitate planning and evaluation in the Coilege.

Faced with such a cnarge, two advocate teams were charged with
defining and describing such organizationa! scheme. The product of these
efforts was three ''model’ organizations. Once this task was accompi ished
another team charged with evaluating the models chose simulation as the
major evaiuation strategy. An elaborate set of simulation materials was
developed and all the faculty members and administrators plus the key
staff members took part in the simulation exercises.

‘Different ‘'probiems' calling for planning and maintenance decisions
were fed in to the models. All participants played roles in the simuia-
tions and on conclusion of each exercise were asked to evaluafe the modcl.
From that experience, there evolved a model for organizing the faculty
units and the governance structure of the Coilege. Since that time, |
have had similar success experiences using simulation in this manner in
a small department of education in orie of the New York State universities
and in two county schoo! systems in Ohio.

To translate this experience to your field, let us assume that a
State Department of Education is contemplating reorganization and that
one of the chief concerns is that of improving its planning capability.

A number of alternative models mi~"* be generated. For example, one
possible model might cal. a :nning personnel being in a staff
position to the State Superintendent; another might call for planning
personnel to be housed organizationally in subdivisions of the Department.
These or other possible models might easiiy be tested by designing simuia-
tions and feeding planning. demands into the models. Utilizing simulation
in this manner has another distinct advantage. |t forces persons who
eventually are going to play roles in the organization to study and
evaluate alternative models in advance of adoption rather than just
accepting a model designed by someone eise.

Tooling Up For Pianning. A second manner in which simulation can be

used in the program planning endeavor is to tool up a staff so that it is
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ready to take on this task. it is in this area that we ir education

have begun to make rapid advancement in the iast decade. In the 1950's,
the simulstion technique became very prominent in & number of management
training programs. The technique found its way in the preparation pro-
grams in education through the research route. !n the mid-1950's,
personnel at the Educational! Testing Service (ETS) were involved in a
test construction process designed to evailuate the effects of instruction
in a Command and Staff Schooi of the Air University. Air University
administrators were interested in designing an instrument to test the
effectiveness of their instructional efforts. Representatives of ETS
worked with them in developing an instrument called the '"in~basket test,'
a situational test presented in wiitten form administered to the group.
The testing inveived responding to some in-basket items containing letters
and memoranda. Participants were asked to respond as if they were
actually playing & role. They were given some experiences much 1ike
those which they would face on the job.

A short time “ater, the personnel at ETS developed a business in-
basket test used primarily by American Telephone and Telegraph Companies
in their middle .anagement program. |t was picked up and used by a
number of other .mpanies. in 1957, the Cooperative Research Branch of
US Office of Education made a $250,000 grant for a study entitled,

"The Determination of the Criteria of Success in Educational Administration."?
Although the major objective nf the project was to achieve better descrip-
tions and explanations of selected administrative behaviors of selected
principals, another objective was to produce simulated situation and

problems which could be used for instructing prospective educational

leaders.

Following a number of additions and revisions of these materials, a
team at the University of Nebraska designed some simulation materials
which are intended to providé general educational administrators with an

awareness and appreciation of vocational educational programsn10

9. For a report of the results of this study, see John Hemphill,
Daniel Griffiths and Norman Frederiksen, Administrative Performance and
Personality {(Mew Yc rk: Bureau of Publications, Columbia University, 1962)

i0. Ward G. Sybouts, et.al., Madison Public Schools -- Secondary
Curriculum (Lincoln: University of 'Nebraska, 1968).- ‘

Q ' ' '
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My colteagues in the Center for Vocatioral and Technical Education
at The Ohio State University have recently prepared materiais which may
be of interest to those of you in this audience. 11

The most common use to be made of simulation materials is to provide
real worid clinicai expericnce ?or those preparing for any kind of
decision making or planning situation. One of the central values of the
simulated positions and probiems derives frcm their reality orientation
and their capacity to provide participants and instructors opportunities
to test concepts against the facts of decision makers' and planners'
lives. The technique can be used to provide cognitive learning experiences
relating to some of the problem areas which planners face. The most common
use of simulation in training is related to the processes of administration.
Simulation as a mode of instruction provides stimuli to introduce concepts
related to morale ~uiiding, decision making, goal setting, initiating
change, or planning.

The technique can be used in a number of settings. While simulation
materials are used frequently in regular classroom settings, they can be
used very effectively in workshop settings either on a university campus
or on a regular'job'site° Many users feel that extended and concentrated
time involvement is essential if the participants are really going to be
able to take advantage of the materials. Others claim to have used
complex simulations effectively in regular class sections meeting from one
to three times per week. Use of ﬁhe less complex, shorter form of simula-
tion materials is much more varied. It is possible, for example to deal
with a simple set of cencepts using a single in-basket item. These shorter
forms share many of.the advantages of the case study in this respect.

Professor Richard Wynn reported the following potential strengths of
the technique. .

1. The evident face validity of the situation stimulates
interest and motivation in learning and encourages the
subject to behave as he might in reality.

2. The written record of performances results in the
accumulation of rnormative data and permits clinical
examination and comparisor of ''on the job'' behavior
in identical sftuation.

11. See for example Richard Meckley, lvan Valentine, and Zane McCoy,
Simulation Training in Planning Vocational Education Programs and Facilities
dTEblumbus, Ohio: The Center for Vocational and Technical Education, 1970)
ERIC |
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3. Simuiation permits the learner to profit from mistakes
that might be disastrous on the job.

L., The instructor in a simulated situation can provide the
stbject with concepts, research evidence, models, or
other information which he can't always send in during
the actual game.

5. S ‘lation provides an oppertunity to see the whole
p: _ure, to view each proklem in broad context.’

6. Simulation permits a degree of introspection rarely
provided on the real job.

7. The Jefferson School situation presents a subject with
an interesting object lesson in simulation as a medium
of instruction which he may find useful in his own
school situation.

8. Simulation presentc an extremely useful research medium,

providing the collection of normative and comparative
data on behavior and performance in identical situations. 2

Simulation provides participants an opportunity to enccunter sitwations
much like those found in the very ambigious world planners face each day
on the job. Participants are involved in practicing skills that are quite
uniike those included in previous educational experiences. Besides reading
about and talking about these skills., they actucally practice them.
Partichants gain experience in working with others, in recognizing multiple
solutions to problems, in attempting to s». others en their omn ideas, and
in evaluating the ideas i ¢ .ier=.

There is a greater interest and awareness of trends and activities in
the real world on the part of participants as they are forced to face real
world problems. Students are given opportunity to seek pertinent facteal
information and acquire certain analytical tools including defining
problems, weighting evidence, and collecting data, &1l of which are “mportant
in the reai world. '

Professor Wynn in the earlier stated article lists the following

limitations.

12. Richard Wynr, "Simulation: Terrible Reality in the Preparation
of the School Administrators, ''Phi Delta Kappan,'  December, 1964,
pp. 170-173. " : :
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1. The use of simuiation depends heavily upon the competence
of the instructor using it.

2. Simulated materials are expensive to produce and are
subject to obsoles=nce.

3. Considerabie uninterrupted time is needed for full compre-
hension of the background materiais before the in-basket
items can be undertaken.

4. There is also a serious question of transferability of

learning from the simulated situation to others.

Expanding on the capital cost:limitation noted above, an impnrtant
consideration is that of time or opportunity invested in utilization of
simulation devices. In caiculating costs of instruction, we often omit
the cost related to student time; to diéregard such ''opportunity costc '
would be a serious ommissicn inconsidering this particular technique.
If, for example, one wants to impart large quantities of rote knowledge
in short periods of time, the technique is certainly not appropriate.

Another of ‘the technique's limitations is that its use may artifi-
cially simplify the system or universe. By singling out a few variables
and dealing with these, participants may not realize that there are
few situations in the real world where only a few variables are at work.
It 7~ also poc 3ibie that « (.¢ of . . muiacion materials may encourage
conservative behavior. If partfcipants are allowed to be very critical
of persons who take risks and experimznt with new approaches, there
will probably be a tendency to confo:rm towards a normative kind of behavior.

One of the limitations advancet e:rlier relates to the competency
of the instructor. the lack of content in the material demands even more
skill on the part of the instructor-than in most other instructional
technique. The tendency on the part of some users 10 identify ''correct'
responses is evidence of lack of unc:-standing of ths technique.

in spite of frequen: warning, o users tend to view the materials
as if they contained all the contenz to be covered, the concepts and
skills to be learning. '.hile one c=1 gain skill in writing memos or
responding to telephone inquiries b=sed on the simulation exercises, the

skill will have to come from some cther source than the materials themselves.
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In aimest all cases the materials are simply stimulus items which can be
used to illustrate some of the content or concepts that are to be learned.
Another shortcoming is related to the fact that materials are not
readily available for all kinds of problems that administrators have to
face and it will be necessary that some be constructed to illustrate parti-
cular concepts or processes the instiuctor feels important. To the best
of my knowiedge, those developed at the Center for Vocational and Technical
Education are the only ones which relate directly to program planning
in vocational education. |

An additional shortcoming of the common simulation materials is the
fact that decision makers and planners very seldom make decisions without
conferring with other people or at least collecting data from them. In
other words, most major decisions are made by involving teams of people.
The fact that participants are forced to act as individuals and do not
come into contact with other persons in the simuatlion makes for an
unrealistic situation. It is many times diffic =~ *o respond to a
stimulus item without having opportunity to cc.:. .c. another person Y
the system.

In this writer's opinion, the most criticel limitation to existing
simulation materials is the fact that feedback is not built into the

materials. While users can and normally do allow for feedback is not

built into the materials. While users can and normally do allow for

O

feedback in the instructional setting, the materials are not developed to
a point where feedback is automatic. When a participant responds to

an item, he does not get immediate feedback to his response. While
patrticipants make a number of decisions, they are not forced to live

with the consequences of those decisions and they can go on to make
additional decisions in the later stages of the exercise with no feedback
resulting from prior actions. Because of the large numter of alternative
solutions to any prob]eh posed, the computer provides the only possible
branching mechanisms which would allow feedback to become an integral

part of the materials.’
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While the use of simulation in training is not limited to the process

! -
L S R

to be a most appropriate instructioral strategy. Planning is a

it seems
complex endeavor and simulation is one of the better strategies .in that

it allows for the participant interaction, so essential in planning.

EPILOGUE

This paper dealt with (1) the Delphi Technique as it might be used

in predicting future developments and setting priorities on goals or
programs aid (2) <imulation as it might be used in modeling an organiza-
tion and training pecple to engage in organizational planning. The
paper might well be described as a limited ''bag of tricks;' hopefully,
you will be able to modify the strategies reported and create others to
use these. two poweffal but simple concepts in {improving your organiza-

tionts capability to plan for program change.
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