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AN ASSESSMENT OF PRESENT MFORMATION SYSTEMS
AND iMPLICATIONS FOR VOCATIONAL EDUCATION

by

Douglas 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

information system provides many guidelines and implication-7 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 -41'- namic and ever-changing

institution J to se_ the ir_i_fL-Lon (estab shment) come

"tumbling down" about us. The fact seems obvious to me that appropriate

and %/and questions are of more importance than super' cial or Irrelevant

answers. In the long run we will find adequate answer 1-o valid questions

wiereas 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 consideration some

tnoughts relevant to the two major topics of this inslituta: (1) educe,-

tional information systems and,,(2) educational chanTe These two areas

of s':udy are inextricably entwined. They compliment mid supplement each

other; neither can be adequately considered without rerence to the

o:ner and only wnen they become approprately crashed co we find edcuational

improvements af the finest distinctions. When the tvzo are not meshed we

coserve waste, inefficiency, inappropriateness and i- -elevancy. Several

mc7dels will be presented to illustrate the various ft.:tors within, and

r-lationships between, these two crucial concerns of Aucational change
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and educaConal information systems.

This paper is a conceptual presentation rather than a technical

presentation for various reasons. The first reason Fs that other papers

to be considered will be of a more technical nature and will go into

greater depth in their respective ...ireas. Secondly, both the fields of

educational change and information science have highly specialized and

knowledgeable 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 most 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 infomation specialist

rather than the client group for which it was originally designed. Such

systems, once established, are hard to alter or eliminate. They tend to

become self-serving. Such would not be the case if 0-- ,,:ere more

conversant with the conceptual factors involved. Anothef short-

coming of maLy 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 hi-S decision-making process, it is

expected that the model presented will aid in clarifying these informa-

tional needs. The third shorteoming of existing systems is a narrowness

of orientation. Education is a complex phenomenon and educational change is

equally complex. When educational change incorporates the outputs of in-

foroiation services such services must in turn be complex. At present many

information systemS are designed 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 information systems

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

than in a technical manner is derived. Of an information system is to

fully serve the educational change process it must meet the needs of the

educational change agents. Seldom are these change agents experts in

informtion systems. They should not be, for 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.
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In this paper i will present several models portraying educational

change and information systems. These models are a type of shorthand

designed to outline the essential eiements f 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 complete 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 deelt with the change

process. Several fine reviews 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 chenge oriented. If educators are not conversant with

the processes of change they will soon find educational changes being

imposed upon them from outside sources.

Havelock (1969)1* in reviewing 3,931 documents concerned with change,

has posited four models of change: (1) The Research, Development and

Diffusion model, (2) The Social-intc,raction model, (3) Problem-Solvinq

model, and (4) The Linkage model. The following descriptions are not

extensive nor comprehensive but rather attempt t- lllustrate the essential

elements of each model 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 near and logical representation which

* 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 parentheses following his name.
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immediately appeals to the rational man . its basic elements include:

basic research, applied research, development and testing cr prototypes,

mass production and packaging, planned dissemination activities, and finally

the user, its major advocates according to Havelock are Brickell (1569),

and Clark and Guba (1565). The linearity conveyed by the model is staunchly

denied by Brickell and Clark and Guba but, nevertheless, such perspective

tends to orient one to a neater and more rational or ogical 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 basic 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, (ii) the users are

passive but rational consumers and (5) high 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 more 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 vocational-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 production and packaging" of innovations? Is it not

more likely that these responsibilities are relinquashed to commercial
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firms such as textbook publishers? 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, i submit that our

weakest links in this model are the "development", "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 new 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 advantage

as easy to observe in vocational,-technical education? I 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 applied 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 should beencouraged.5.

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

model is another may be more appropriate to vocational-technical education

in metropolitan areas. Education is too "user" oriented to allow a model

end!nd with the user rather than one beginning with the user.

The Social-Interaction (S-I) Model

If the RD & D model is portrayed as a "clean" and "neat" model the

Social-lnteration model (Figure 2) is best described as "Messy". The basic

elements of the S-I 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 change are Rogers (1962), Mort (1964), and

Carlson (1965), according to Havelock. Figure 2 attempts to portray the

essence of this approach to conceltualizing 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 acCeptance of innovations, (3) a vital element is the informal contact

between individuals, (4) 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,

fbllowed 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-personal communications. As mentioned earlier such communications

are more often held with persons within our established groups rather than

those from other croups. 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.
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This model 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 immecately arise: How heterogeneous are our professional

and formal '_-Jrgan How many different professionally related

orqanizations do o.ir t7eop1e belong to and participate in? Do we foster

or hinder the "cross-pollination" process tnrough administratfte policies

and travel regulatjor? Do Distributive Education teachers communicate

with Health Occupatic-.s educators? What percentage of the teac--:ers and

staff members within an urban school's- department of vocational-technidal

education attend out-of-state professional meetings each year? I would

suggest thatipersons within our field do not communicate as broadly or as

frequently as could be desired.

If change is brought about through int:erpersonal 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 "buOng"

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) model (Figure 3) is the third perspectve

identified by Havelock's review of the literature. The elements of

this model include: (1) the user or client, (2) the outside process
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consultant (change-agent), (3) resources, both within and ouside the user

system and (4) tne 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 soutions, (5) fabrication of a solution --Id finally (6) application

of the adapted* solution.

According to Havelock the major proponents )f this model include

Lippitt, 1958; Watson, 1967; and Thelen, 1967, it is a model I find quite

alluring also due to the emphasis upon the user. Havelock finds the

following five points usually stressed by supporters of this model:

(1) the users' need is paramount, (2) diagnosis is an integral part of

the process, (3) the outside change agent shouldbe non-directive, (4) in-

ternal resources should always be fully utilized, and finally (5) self-

initiated and self-appl ied 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 problems only after 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

diagnosis is a critical part of the problem soling process. If the user

and .the change agent have access to accurate and reliable information re-

levant to the existing situation their diagnosis 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.
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vastly revamped? Such basic questions seldom will arise from within a-.

agency or organization.

Another phase of information systems illustrated in this model deals

with the access to internal and external resources. The change agent -ay

be mo'..t helpful in identification of resources both within and outside- the

user systerr.3. Users are often unaware of the vast resources available co

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 ther own system.

The role of the outsider may be as catalyst, consultant or collabmrator

(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 to any person 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.
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teacher-educators and other persons normally perceive: a corl.Arltants or

change agents.

The Linkage Process Model

The Linkage Process is portrayed in the fol/corinc node] and illus-

trates the key elements of (1) the user system anc itc., internal problem

solving cycle, (3) the change aaent resource system si7ulatirg the user's

problem solving cycle, (3) linkage between the user anci resource system

and (4) linkage between the resource syStem,and more remote resources.

This model was developed z.z a result of Havelock's per-eotions of the

literature reviewed and the fact that none of the thrE lréviously cited

models seemed general enough. Havelock felt that a me3hing of the three

models (RD & D, S-i and P-S) might best be illustrate( s the linkage

process (Figure 4).

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 information dissemination. (It 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 retrie,1

phases rely more on the resource than the user and therefore the 1_, 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 fro-r the language of the

more remote resources into terms familiar to the ..ser system. This trans-

lation is no easy task; however, attempts have bes-n made with varying
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degrees of success.*

Another major process in information utilization which must be

considered in this model is the search and retrieval process which must

usually 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, it is desirab/e 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 of

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.

Implications

In summarization of the preceding materials on the relationships be-

tween educational change and in7ormation sources and serfices many points

are abvious. Perhaps the most obvious is the fact that this has been a

cursory and far from complete review. Such extensiveness was not Lhe

intent, but rather, the purpose was to conceptualize certain relation-

ships which seem most hnportant at the present time.

Of 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. I w;11 present only three which I 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 and between our

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

*An example of this function can be seen in the interpretive studies
funded by the US Office of Education. Two which are relevant here are
Havelock (1970) and Banta & Towne (1969) and (1970).
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could easily posit a direct relationship between social interaction and

ability 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 also 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 or 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-I model was primarily

a personal, one-to-one relationship. These relationships have been suggested

as nece.3sar/ even with impersonal communications such as the mass media

system of television and radio. This point 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 wit,' 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 mdre we study it, the more we are comir!g to think that the
great effects -,cf mass communication are gained 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 I have observed in the recent past
is a reluctance of some administrators, at all levels, to allow their staff
to participate in institutes or Lonferences conducted outside their immediate
geographic area. I would be the first to agree that many of these prove to be
ineffective in accomplishing their stated goals but the personal interactions
which occur may offset this failure.
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the teenage group to hear the currently screamable crooner,
or in some business groups to read the Wall Street Journal).
in 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 conve.sation on a given day. The story, or
article, or editorial is then reinterpretd by the group,
and the result is encoded in group opnion 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' meetings 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. I 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

desirable. The first book I would recommend is Planning for Innovation by

Havelock (1969). This presents a thorough review of almost 4,000 documents

dealing with change and information 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 Innovation in Education (1970). This has been mentioned

earlier (see pages 9 and 10).

2. Availability of information

Transmission and utilization of information are necessary conditions

22



to educational change. in many major metropolitan areas of our country,

educational systems have developed and implented fine information

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

exist. The first deals with the aval-iabiliry and utilization of information

in packet form, e.g., documents.

The ERIC system has concentrated :ts 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. I suggest that few agencies

at local, 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 leed 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, DATR1X, 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 remote 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
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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

lnformation).

In the SDI process both information and audience are indexed with

similar descriptive terms. As new documents or other types of information

are obtained and indexed they are automaticaily 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 desianed 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

systems, 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 larger record keeping systems! (I am presently in the process

of examining one aspect of a major city's data information system and have

found this to be the case. It 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 practicirg educator

in the classroom also? I 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 I say

this is perfectly justifiable but I 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. (In the final scztion

of this paper I will outline a system which could contribute to reduci .2

this deficit.)

The PPBS (Program, Planning, & Budgeting System) , the operaZions

research, and systems analysis information services are certainly pertilent

systems. Many already have such systems installed. I will not attempt

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

will deal with the topic. I would, however, direct your attention to two

systems which I 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 & Tennison,

1970). This project is testing a model which would aid urban decision-

makers 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. I wish them luck!

An even more ambitious undertaking is described in "A Study of Inter-

relationships Between Education, Manpower and Economy" 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 Vasseur 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-
larly, economic plans are made without sufficient attention
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being paid to,the investments wh;ch must be made in educa-
tion if the manpower required to meet the targets of the
plan is to be available 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 levels of enrollments 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. Ail of these factors are of
extreme importance for planning at the national level
(page 13)

Though this model was =nstructed 'nitially for didactic pLrooses, it

may well prove most useful r.d feasibla *ri real-life planning ar_-Avities.

3. Disparity Be_tween Data a-A Document -Systems

Along wi_h our informa-,on explosion during the last few decades has

developed the field of information science. Extremely sophisticated and

complex systems have been developed for storing and retrieving technical

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 entirely plausible

to exert more effort to oeveloping a single system which will not only

allow each type to be contained within, but will further allow internal

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 action taken automatically thrLugh 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 upon the



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 cha7ige oriented at the same -lime that knowledge

is growing by leaps and bounds and is being presented to society in ever

more immediate ways. Education must 13ol-up to meet such challenges.

In the last section of thLs pape- is presented a model for Direted

Learning which attempts to tie many of these considerations of charrle

processes and information systems together at the most important of

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

DirecteC Lea-ling

Before moving further let us briefly consider a key term in our con-

siderations to this point CHANGE. What is change? What is innovation?

I 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,

If 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 lathe then we have changed the lathes and

altered our shop. If we have increased out graduate p7acement record of

65% with a record of 75% placement then we have changed our record of

placement and moved in the direction we desire. If 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

make-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 replact

of X with Y then we have narrowed in on our target and can direct ou...

accordingly. Too often we say we will "change" the Vo-Tech Program ??,,nd
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become lost In the many aspects of the total program. 'nstead we shculL

appiy diagnostic procedu-es to narrow in on exactly wha: part of :he Vc-

Tech program we want to replace and what it is that we ant to se-3 LI its

sLead. Such an orientation will not only help us in concentrating our

rel.ources on specific needs but it wrn also help us ir measuring ard

e,aluating our efforts tc change. This use of the word change wi-1 be

further utilized and illJstrated in the Directed Learning model.

Another key term apc3earing throughout this paper i, USER. Gene-ally

thl=, term user in educational charge is percei ted as me--ing the teacher,

su. ervisor or administrator employe° in educational r _ctice. However,

wr- is the ultimate use- Is not the ultimate user .r :he educational

e cerpise the student?

I maintain that the ultimate user is the student ndividually and

collectively) and that any resources expended in the ezIlicational 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 findings can be attributed to

there actually not being any relationship or to inadequacy in measurement.

I 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. I know of no situation in

which it is in full utilization but each part is to be found operationally
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successfu someplace.* The description of this mocei will progress from

elements on the left to those at tne right. It chculd be borne in mind,

however, that this is both an Inte-action and o' -:Llar model, i.e., each

element :nteracts with the others and the mode: DeS not end but, rather

continually recycles,

A. Information Resources

A truism which is often over coked is that cily that wf ich is known can

be taught. Such a statement illustrates that at tTme X we can only teach what

we know at that time. At tTme X r:us, however ne\ knowledge and informion

is available. Therefore, if the instructional vities have been designed

at time X they are necessarily out-of-date when 1,,f,), are used later in the

classroom. An information system must, thereforc, facilitate continual

input of the new information and the learning system must be flexible 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 become 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 business 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 accuracy and validity varies greatly. Not all can
be used. The major tasks involve selection of the better materials for

use and transmission.

B. Objectives

Speaking of obje:tives to vocational technical educators is somewhat

akin to "carrying coals to Newcastle", There is ample material available

providing instruction and rationale in the development and writing of

educational objectives. Developing Vocational instruction by Mager and

Beach (1967) is perhaps as relevant as any. There are two points which

need to be stressed, however.

The first relates to the specifiz:ity 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 become very specific for

this aids in narrowing in on our target. If we are to bring about changes

on the part of the learner we must know what elements are to be replaced.

In addition, we must know which of the elements have already been

accomplished by our learners. (These points will 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 education, should be stated in performance terms.

Such performance measures are derived from the occupation(s) the student

is preparing for and should be quite similar to the measures employed by that

business or industry ih _waluating its employees.

Such objectives in specific and measurable terms are key elements of

the directed learning model. These objer:tives not only lead directly to the

process of test construction but also interact with the other elements of

students' characteristics (C), Teachers' characteristics (0), 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 facH':=ts the directed iearr;ng process. Most educators are familiar

with the types of student information contained :n cumulative folders. Such

information !s desirab:e and it is helpful if it is used by the student's

teachers. Seldom is such use made of these data, however, due to the inaccessa-

b!iity of the /rformation. Greater use would be facilitated by applying

more modern information system techniques and processes to the cumulative

record system. Additional information of this type should be added as a

result cf an analysis of the specific objectives mentioned earlier.

A major use of the objectives is to be found in the diagnostic

process. Too often we assume that all our incoming students come to us with

the same degree of ignorance. Only after we expose them to instruction do

we assess their degree of accomplishment. 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 accomplished 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 to

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 students are held back and become boied,

whereas the less advanced find the experience frustrating and drop out

physically or mentally. Such student differences will be mentioned again in F3.

Another area of information whieh is lacking regards the learning styles

of our students. Just as they differ on degree of accomplishment 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

example might learn much more efficiently in a demonstration 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 become detrimental to other learning experierr:es. 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.
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same number of years 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 variables. This gap must be overcome rot only through experimental

lab research but also through mult]-variate field 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 alFo 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

instructor. Rather than belaboring this element I 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 noc be more realis-

tic to accept that each teacher will have strong and weak points? If such

a fact is accepted then we could supplement the weak points with additional

resources, both personnel and material, while we take greater advantage of

the strong points. Such considerations are especially pertinent to

vocational-technical education when we expect an individual Instructor to be

both expert teacher and experienced technician.
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E. Selective Dissemination of :riformation

Just as we selected earlier from all !nformation resources those most

pertinent to our concerns we'muSt now select again from the information on

objectives, students and teachers those most relevant to our planning of

instructional activities. Various types of information will be relevant

in different ways to ckfferent persons, therefore, we need a selective

process of dissemination. Both the information and the persons involved

must be brought together. (The broken line on the right side of the circle

indicates that information flows in both directions between E and FI, 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 developed 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 metropolitan 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 argely 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 ':;:structor 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 ap?ropriate for which students.

The basic departures from tradition suggested here are (1) more than

one source of mater,a1 should be selected and utilized, (2) more than one

method should usually be employed, (3) students should be served in small

groups, or ir,4h/idually, based upon their learning styles, competencies,

and other cilracteristics and (4) the systems of information transmission
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and z;:tiizazion wiH need to rely on modern information science to assure

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

now exists in operation various programs which match the different elements

o the directed learning model. The best known program illustrating this

pianning element and the learning activities (G) is the Individually Prescribed

instruction (P!) system located In Philadeiphis, 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. If our intended learning outcomes (objectives) are valid

and important then our students should master them. If they are structured

appropriatey then some objectives, most likely, 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

objectiNes 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 Jiis we might turn to the field of welding. If some

students start the course with the ability to strike an arc and run a flat

bead, must they repeat that learning experience while the others catch up?

Would it not be more appropriate to expect them to work on more advanced

objectives and therefore become more capable 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 objectives achieved and the time required

to achieve them.



26

H. Perfo:mance TestIng

if we can stand behind our objectives as being realistic and desirable

then we must accept that some students wifl be able to advance further and

faster than others. To describe such r,ccomplishments 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 employer 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.

1 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

AF mentioned earlier the measures of mastery are derived directly

from the specific objectives. The more specific the objectives the better

the test item construction. Not 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-test use but also to use as a diagnostic instrument

describing the students prior to the learning activites.

.K. Recording, Disseminating and Judging

This last element of the model is actually a beginning point. Such

information and 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 as the Selective Dissemination of information (E)

systems. These bits and pieces of information must be studied both indi-

vidually and in conjunction with others for change will be facilitated as

we are abie to increase the degree of specificity.

Such evaluation and reporting as Is envisioned here will require several

alterations In existing practices. Such questions as how do you rank students

in a class when each is working individually may cause some headaches. The

more effeCtive this model is made the more individual will be our methods of

reporting judging. Such individuality may be seen as increasing the amount

of work required. This should not be the case if the proper 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

pointn. however, which i will emphasize.

I. 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 ;:ransmit the information contained.

Relative priorities between these two aspects of storage and transmittal

cannot be assigned since both are necessary conditions and neither is a

sufficient condition to an effective information system.

2. Implementation of this model would cast the teacher or instructor

in the role of knowledge linker (see page 1(0 rather than knowledge giver.

C.uch 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 field of vocational-techrOcal education already has

experience in utilizing outside resources. Such experience must be built

upon and made explicit.

3. The reporting and evaluation procedures suggested are much more

amenable and a propriate to the world of work than our present system, of

graduation/non-graduatioo. Such specificity in reporting students'
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be welcomed by bus.iness ana indust7.y. More dificuity will be incorporated in

the articuation between pubi:c school and higher education.

4. As a system of this becomes more sophisticated we will be able

to conduct more meaningful :'esearlh. Such a system will facilitate both multi-

variate and longitudinal research within actual field conditions. Such re-

search is very diff:cult to implement within our present systems. When multi-

variate and lonaitudinal research projects are posSible we will find the results

to.be much more directly ralevant to our educational practices.

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

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

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

well as the elements within the system.

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

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

interjection of new practices at almost 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 chr ges cause.

7. The Directed Learning mod.1 isa2iyanLs_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 ventures 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 I 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

existing between these three phenomena toward the end of facilitating

greater reliance upon each !r) the vocational-technical programs in major

metropolitan areas. It has not been the intent of this paper to provide

38
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specific technical guidance but rather the generai conceptual framework

from which further study and action can be launched. I hope this paper

has resulted in seducing some of the readers to continue further study and

action. (See Appendix B for additional suggested readings.)

Information transmission and utilization Fs a necessary element of

any planned change in education. In this paper it was maintained that

education itself is an information system and would benefit from a greater

reliance upon the more modern techniques of information science. No matter

what perspective is taken ta the process of planned change in education;

whether it be the Research Development and Diffusion model, the Social-

Interaction model, the Problem-Solver model, the Linkage model, or one

of the reader's own choosing, the fact remain that information trans-

m7ssfon and utilization is of signal importance.

The model of Directed Learning was presented as one approach of

providing an integrated and interactive method of information 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 brine suchen information system into being, so that our

teachers and learners may accomplish the goals we all so ardently strive

for!
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APPENDIX A

Document Retrieval Systems

Listed below ace a selected number of document retrieval systems

presently in operation. Some of these systems are more successful than

other but all 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 (School Research Information Fervice), Phi Delta Kappa,
International Headquarters Building, Eigth and Union,
Bloomington, Indiana 47401.

SRIS is funded by the Kettering Foundation 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 is made.

3. DATRIX, Xerox Corporation, Ann Arbor, Michigan 48Io6.

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 tho address above.

4. 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



33

b. The ASSIST Center
33030 Van Born Road
Wayne, Mich;gan 48184

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

d. Community Resources Project
Boulder Valley Public Schools
P.O. Box 186
Boulder, Colorado 80102

5. One of the most crcal parts 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 Technology.
Despite the name, this center is equipped and willing to
respond to luestions 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 address is:

National Referral Center for
Science and Technology

Library of Congress
Washington, DC 20540
(Phone: (202) 967-8265)
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APPENDOC B

Additional Suggested Readings

Beow are listed several readings which may be of benefit to one

wishing to pursue the subjects of this paper in greater detail. The items

in the bTbliograph; are also to be considered.
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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

echicator 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 econ.omic 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 no longer will those who are the supposed beneficiaries of the public

school systems, particularly the urban disadvantaged, accept uncritically

the prescriptions of the professional educator. The dilemma of the large

city school system has been well-documented. The migration of low-income

groups into our cities, the shrinking 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. It is not my purpose, however, to

chronicle the economic and demographic problems besetting urban education.

The problem is not primarily higher per pupil expenditures, lower teacher-

pupil ratios, or better facilities; the problem 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 Oat our educational institutions have not

kept pace with the requirements of a computer-based, post-industrial

society. For example, the rise in serv .::cupations, acc.ompanied by a

corresponding need for employees with writing, listening, speaking and

reading skills, has put a premium upon communications courses which were

not as much in demand during the earlier era of a production-oriented

society. Inter-personal skills such as those required to establish and

,fiaintair open and effective communications links with customers must some-

how be acquired before one can qualify for mai:y 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. ;lany students

:aye the presentday system scarred and frustrated. What should have

been the joy of discovery and personal achievement has been superseded

by the dissillusionment of failure.

Past attempts at school improvement have tended to deal with small

fragmented pieces of the total learning environment. Those responsible

for imprementing 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 'change and innovation is undertaken, attempted

improvements in one or two procedures 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 Educationl makes the

cogent observation that many experimental programs within a larger system

i. Miles, Matthew B. innovations in Educatior New York: Horace
Mann-Lincoln institute of School Experimentation, Teacher's College,
Columbia UniversiLy, 1964.
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fail because the change or innovation is i.,erceived 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 Change,2 states that "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 only the persons primarily and centrally 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 school

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 vaeious suggested improvemen's ,together in a coordinate manner, offer

greater likelihood of success if handled in a systematic we/. Few adventure-

some souls have been willing to tackle the need for improving curriculum

content, instructional 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 significance in modifying a student's performance.

Systems analysis, variously labeled as "operations research" or PPB (Planning,

Ptogramming, Budgeting), of course, is not a new or magical formula for

guaranteeing improvement in the productivity of our schools. Most of us are

aware of the bencJits derived from applying thi . analytic technique to the

design and implementation of training programs in military 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 programs such that those needs cr--1,1 be met without undue dislocation

2. Watson, Goodwin. "Resistance to Change' in Goodwin Watson (ed.)

Concepts for Social Change. Published by Cooperative Project for Educational

Development (COPED), National Training Laboratories, NEA, Wash'ngton, DC, 1967
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of existing personnel or skill shortages. Whether or not this same rational

decision-making procedure can be adapted to the needs of the 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 sigrificant 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 foLnd 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 likf.tly than not, they would not have been taught to handle the process

of "inqui:-" or problem solving required. The principal would be frustrated

because of his concern that his students 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

required 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

,...vidence 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 command, on the other hand, focuses or the

training of its personnel to a speci;'ic level cf competence for a specific

job function. Until recently at ieast, dollar and other necessar

reGources oere not a primary concern. Most recru.ts were reasonab.y well

motivated and had some degree of assurance that if they met the military's

performance standards,they would be assigned to the occupational category

for wh!ch 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 between the more centrally-controlled military establishment and the

decentralized and locally managed school district. Participation in and

consensus arrived at through active involvement of the diverse interest

groups who have legiCmate 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 shitt 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 specifications); 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 ecHcational goals have been largely limited

to expressing them in vague or general terms which offer little value for

measuring the relationship between specific practices end their contribution

4-1 the achievement of the broader goals. In breaking down the more general

goals into ::,ets of performance oLjectives that circumscribe :earning tasks

for individual students, it becomes possible to evaluate the specific

instructional practices in terms of their impact on the student's performance.

In addition, restating goa,s in terms of more sp,..cific objectives opens up

the possibility of incorporating a whole new array of instruc,ional procedures

or materials, because their effectiveness ce.- be demnstrated.

Performance objectives can he classified into two 7.ategories: terminal

and interim. "Terminal" perform objectives those which describe the

nd rrisults of a formal educationai prol]:. Fos example, a high school

graduate should be able to state his own personal and vocational goals, he
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should have developed his interpersonal and social skilis, he should be

able to continue to acquire knowledge and apply it to new situations, he

should have the necessary skills and abilities necessary to function as

an adult, and he should be ab1e to manage his future self-development in

implementing his life goals. "Interim" 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 in 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 increasing 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 1:11 purchasing of mater7a1s have been shaped in a way

which would facilitate the performance of the teacher, but not that of

the student; Student failures w2re attributed to lack of motivation,

stupidity, or just plain cussedness. By requiring teachers to state

their instructional objectives in operational terms, many have become

aware of what a "learner-oriented" lAstructionE system really means.

It often times forces the instructor to reevaluate his previous proceduis!;;

.mid materials in light of the results. As the teacher attempts to develop

be.::*-er means of implementing his ob:actives, the implications of this

systematic approach to planning and its impact upon organizatiol

structure and management procedures becomes increasingly apparent.
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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 objectves can be summarized under eight

criteria as follows:

1. The objective should be stated in operational terms. By

stating an objective in precise, "action-oriented" terms,
one can avoid the vague imprecon associated with such
words as "demonstrate a knowledge 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.

2. 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 ,st at 85 items answered
correctly with the specification tt the student com-
plete the test within a 90-minute time period.

3. They should be internally consistent. By taking a systems

or wholistic point 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 not 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 a:tually represent the adult skills and
performance capabilities that college graduates will
need in order to play their roles,as future citos,
parents, and workers.

5. They shoqld be comprehensive. Emphasizing a selected set
of objectives and ignoring others may bring about a failure

in the achievement of the more significant aspects oY a

niven program. Whele possible, both.the anticipated and
the unanticipated consequences of an action should be
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ident:fied. For example, students who are requested
to employ a programmed instructional procedure in the
achievement of 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.

0 Objectives must provide for individual differences.
Tailoring objectives to the individual needs, inter-
ests, abiiities, and background of the studeot may
help to optimize the chances of success of an indji-
vidual pupil. Each student's performance should b.
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 ,:erms taking
into account limited resources, traditions, 6nd
other constraints. Constraints may take the form of
state laws governing the oractice 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 real 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 could be classified in terms of "facilitating objectives,"

'.'instructional objectives," or "institutional 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

purposes of this paper, we will be pr"marily concerned with linking "instruc-

tional objectives" to procedures or instructional strategies in a systematic

way. As we have sees., instructional objectives can be broken into "interim"

or I.Iterminal." Specific units of irstruction (interim objectives) are com-

prised of the more immediate day-to'day activities wh:ch teachers ;1ssign to

students as they progress through a given course or.sobject matter.

Assuming that we have successfully spec:fied the goals and instructional

objectives of a given school distrizt, what else must be done to bring about
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systematk: changes in an ongoing educational program? Few educators, until

recently, have been cFcable 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 will 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 of

the learning environment on the learner, 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 chasige

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 c Aew ors should

be Jiscussed in terms of several linking functioAs which permit the simulation

or trying out of various alternatives before tackling the conversion of the

total system itself. This way, hopefully, 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 resclutiol. Among them are: improved methods's for

matc' ng programs and linking vocational students with emeiging job opportun-

ities; the recruitment, selection, preparation, and updating of vocational

teachers, many of whom are long on occupational experience, but short en

teaching skill; improved administratis and organizational practices leading

to the more efficient allocation of scarce resources available to the vocational

educator; and better ways of matching gtudent abilities, interests, and

lcJrning styles with instructional materials tailored to their requirements.
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Within the limits of this paper, each of these six Ereas will be discussed

briefly:

1. Matching Students With Job Opportunities

Mos' vocational coordinators, guidance counselors, and curriculum

planners are concerned with finding better ways of anticipating the demand

for new skills in emerging occupational ,1elds. From that step to the

implementation of relevant training programs should be just a short hop.

The experience of local school districts indicates that the matter is

considerably More complex, however,

The demand fc: vocational programs in new occupational areas seldom

develops independently of existing labor market and institutional arrangements

for training. If a vocational teacher were to offer a new program for the

training of sub-professional personnel in the field of social work, for

example, he would probably do so after a thorough-going analysis of present

sk711 requirelot.nts and job functions. Extensive restructuri. j of the

professional's job, so that sub-professional responsibilities could be iden-

tified, may also be required. Before a .new vocational program can be launched,

it frequently encounters opposit1on from those with vestec interest in similar

occupations or from practicing professionals who are r tant to accept

potential competitors into their filed. New vocational offerings sometimes

encounter accreditation and licensiPg difficulties. Placement of graduates

may prov to be difficult. Even the more routine chores of persuading school

board m-mbers, superintendents, and other lolders of the purse strings that

investments in a new and untried occupational training program may prcve

troublesome. To compete with alternative curriculum investment opportunities

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'rg, storing, up-dating and retrieving massive amounts of

d-...Lailed job information in a form which is useful to "ocational curriculum

planners. The capacity of the modern comp,iter is one of the few alternative

ways to really grapple with this massive informational ;roblem.

An excellen_ illustration of the use 3 which a computel can be put as
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an inventorying and mcnitoring devce s that described by Dr. Raymond

Christal3 of the Occupational and Career Development Branch, Lackland

Air Force Bse, Texas. Information has been colected by means of mailed

questionnaries sent to large numbers of militai-y personnel who are asked

to 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 occupational information retrieval system enables curri-

culum planners to easily retrieve information needed 5n structuring new

training programs and evaluating existing ones. For exampIe, information

on the probability that individuals entering a particilar 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 varlety 3f occupations can also

be identified for the purpose of culstering these functions into a

training program. Outmoded content can 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 Tiedeman4

and John Flanagen and his staff5 has led to the design of computer-based

guidance systems which enable students and counselors to readily obtain

career inforrmeion 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 C_AN ig directed at weening

3. Christal, Raymond E. "implications of Air Force Occupational
Researcn for Curriculum Design." Paper presented at the invitational
Conference on Curriculum Development in Vocational Education, Universii7y
of Minnesota, Minneapolis, MinnesoL, March, 1970 (Report in press).

4. Tiedeman, David V., et. al. Phase 1--Conc1usior of the Information
System for Vocational Decisions, 3rd Report, 1968-69. Published by Harvard
Graduate School of ..i.ducation, Cambridge, Massachusetts, October, 1969,

5. Flana9an, John C. "Individualizing Education." Paper presented

to Division 15, American 13ychological Association, San Francisco,

September, 1968.
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youngsters from teacher-directed learnina experiences to self-directed

learning experiences. Part of th7s involves helping the student to arrive

at realistic choices in his career plans. Each individual is given the

opportunity to compare his interests, abilites, anc program of study with

former stud-rats 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 Flarflgan in 1960. fhe role of the

computer in Project PLAN is that of providing appropriate information to

teache.-s and studerts in addition to other record keep.ing and scheduling

functions.

The Tiedeman computer-baed guidance system also ofFers students the

opportunity to make jAgments about their chances cf success in a chosen

occupation, but in addition, it permts guidance counselors to prescribe

for and counsel students (A 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 oh in dividual students.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'XIM 1:n 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 teachrs with the use and operation of instructional aids.

Vocational instructors are particularly in neee of this type of experience

bccausr m n ot them receive a minimum preparation of their roles as

instru s When prospective teachers are trained to develop lesson plans

and outlines, many are not taught how to incorporate appropriate instructional

methods or enrichment materials 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, 157O Superintendent of Documents, U.S. Czovernment

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 pJrpose 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 technology.7 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 minter/. 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

educational' als be set forth in quantifiable and objective terms so that

the cost of specific programs and practices can be measured against the

results achieved. 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 Oliver Brown

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

programming and budgeting (PPB) to their prepara*.ion of an annual budget.8

7. See the Journal of Resrch and Development in Education, Vol.il, No. 3,

Spring, 1969, ahens, Georgia, for a description of eight of the nine models.

8. Rappap.)rt, 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 prrformance 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 techniques 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 common database the construction of a program monitoring

system, the design of a management simulation and modeling capability represent

the three major missions of this undertaking.

4. Individualized Instruction

An event of nonsiderable interest to practicing educators is the recent

development of individally prescribed instruction (IPI) designed to adapt to

the ability levels and learning styles of students of varying backgrounds and

aspirat;ons. Recognizing that students learn at different rates and in

different ways, proponents of the IPI 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. Iowa City, Iowa: Iowa Educational Information Center,

The University of Iowa, September, 1969.

10. For a fuller description of the aoals 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 Popham, W.J., "Focus

on Outcomes: 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 procedures, and

organizational patterns, as well as profound attitudinal changes on the part

of teachers and administrators.

The teacher in the IN 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 the 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 jointly 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 Center12 offers potential dropouts combined

work-study opportunities 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 permitted to study at their own pace and

are urged to help their fellow students on 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 Educational Research, USOE, Washington, D. C.

Copies of the final reports on 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

successful working career.

5. iimulation and Trouble Shooting

Perhpps 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-line" equipment is not

suited to instructional purposes (such as safety, cost, or space considerations),

simulated equipment is substituted. Often the ;nstructor making the selection

of such equipment does so because of the unavailability of funds or because

the equipment's simplicity makes it easier for him to develop appropriate

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.
14

Among the newer instructional procedures to be employed ;n 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

diagnosCc skills, the level of difficulty in searching out the simulated

defect t.:an be increased. A. greatrr variety of diagnostic exercises can be

provided through this simulation p-ocedure.

6. Continuing Education

Changes in job skills and content has becoivie almost a way of life in

most occupations. Initial employment skills need to be upgraded and revised in

order that employees can adapt :o technological advances. The retraining of

workers whose 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 Symposium Series May '68
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part of the nation's effort to maintain the current level of employment and

rate of economic growth.

Training effectiveness has been hampered by inadequate adult teaching

techniques and the unwillingness of many skilled workers to expose themselves

to new training experiences. For some the prospect or retrainina 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 impcting 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 reluctancL; 1-1 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

it: cost. Experience has shown t to program a full hour of instruction

runs erc-vr.d $30,000. Off-the-s .
program materials may aid immeasurably

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, I 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 experimental

efforts to further hiF own or his institution'F goals.

16. See, for example, Bushnell, David S. Technological Change and the

Journeyman Electrician: An Experimental Study in Continuing Education, Vol. 1,

SRI Project IM-4224, 1963. ED 017 671.
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Scime of the questions requiring further study are these:

1. What combinations of manipulative and cognitive skills are

necessary to prepare a person for today's jobs and .the demands of a compex

community life? Can we combine vocational and general education through

the use of technology (or other precedures) in such a w4ly that both the

academically oriented student will 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 faculty

members for them to test out E:f_.atife w, ul tLchr9 s,udents of varyiny

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 can be designed for adult education pro-

grams where adults want a different form of instrution or instructional

approach?

These questions need answers. What we accomplish in education in the

future depends upon our research.efforts today. New knowledge 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 there 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 h :corporate management, farm management, and the study

of and application of Planning,Programmingiand Budgeting techniques in

Vocational-technical education.

Many of you, I am sure, have given consTderable thought and attention

to the relationship between the State Department of Education and local

districts as this relationship currently 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 I hope will result in 3n 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:

I. The Planning Process

II. Types of Planning

A. Policy Planning
B. Work Planning

III. Conditions Necessary for Effer_tive Planning

A. The Planning Climate
B. The Need for Comparable Information
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IV. Some Implications of the Installation 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 sequential order the process

of planning for vocationai-technical education.

A. An7.1ysis

1. Analysis of labor market needs
2. Analysis of population to 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
4. Selection from among alternatives

Many would consider planning as a science, but in its present state

of development in vocational 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 restricted and simplified thinking
models. Planners cannot use submodela which often have a very

66
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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 linking various factors together:
For such operations, previous experience in research or in
executive administration may be more misleading than helpful,"1

"This planning-research issue is fundamental, I think. But one

has to differentiate to some extent.

Research in the more academic sense, to simplify a little bit,
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, v3lue
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- models with such a low degree of
autonomy that you can't generalize from them at all." 2

"If y-lu go over to applied research, although there is no clear
distinction here, there is an obvious difference in terms of
typical attitudes. I think you can define applied research in
a way similar to the way I define planning, really manipulating
and playing around with broader models. The only distinct dif-
i-ference I 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." I

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 Gordon I. Swanson, Educational Planning in the

United States; Illinois: F. E. Peacock Publishers, Inc., 1969;

pp. 91-94.

3. Ibid.
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II. Types of Planning

Policy Planning° Vocational educators and school administrators in

the context of this paper implement basic policy decisions; they do not

make them. New objectives or broadened objectives result from policy

changes. The vocational educator or administrator affected by policy

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 education that was based on the econoMic structure and

the eOucational subject matter (Vocational Agriculture, Home Economics,

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

Barden Acts P, II_ and III extended this same classification into other

program areas. Vocational education programs based on this classification

are:

01. Vocational Agriculture Education

04. Distributive Education

07. Health Occupations Education

09.01. Consumer andlllomahlaking Education

09.02 Occupational Home Economics Education

14. Office Education

16. Technical Education

17. Trade and Industrial Education

The classification above describes what vocational education is through

the use of an administrative and curricvlar 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 Barden Acts curricular classification with some expansion were

retained. The population groups were:

1. Secondary school students
2. Post-secondary school students
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3. Adults who are employed
4. Students with special educational needs

With the addition of the classifitacion of the 1963 Act, vocational

education could Identify what was taught and who was served.

The toncepts underlying 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 funcon of

vocational education independent of curricular content or level, the

following functional classification was developed:

1. Occupational Orientation
2. Exploration (Group Guidance)
3. Skill Development (Pre Post-Secondary)'
4, Job Proficiency Training
5. Updating
6. Upgrading
7. Retraining

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

these classificrtions in te-rmS of manpower needs and job opportunities and

the he people. The extent to which local districts can meet these

determined by the district's ability to support vocational

edu . and the cost of the progrifis.

The policy decision has been made by Congress. In many states the

development of Planning, Programming and Budgeting Systems is also a major

factor in policy planning. Also, the establishment of an independent State

Advisory Council for Vocational Education, which in most cases reports

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

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

policy which could require the modification of development of new objectives

may well de,.ermine the level of continued financial support.

In order to make the transition from past stated goals and objectives

to the goals and objectives that are stated at the present time and to ones

that may develop in the future a formal method cf assessing needs, current

activities, and results related to those needs had to be developed.
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Work Planning. Work planning in vocational education under Public

Law 90-576Anust 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 well as those where

the leveLof performance is not adequate to deliver needed services, and

there are programs that need modification.

SYSTEMS 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 people for

special pruposes and are essentially non-adaptive. The Apollo

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,
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



ought to be designed more like real-time information processing

systems. (Toward Education in Real Time, Perry E Rosove,

System Development Coporation, August 7, 1969).

/twill 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 become, Time is not on its side,"4

Educators generally are taking the first steps. We in vocational

education are attempting to shift gears in order to shorten the time span

between the identification of needs and their adoption, be it adding new

curricula, updating or eliminating others, or allocating resources in

different ways.

In order for vocational education planning and programming to go

real time we must develop the means by which program activity is responsdve

to policy. The following, taken from a report to the State Advisory

Council for Vocational Education, is an attempt to show the planning and

programming activity in Minnesota currently:

The long Range Plan and Annual Plamfor Vocational-Technical

Education have a number of functions, Some of these are

mandates from Ihe Vocational Education Act of 1968; all will

assist inthe improvement and development of vocatioual-

technical education programs in Minnesota,

GOAL I - TO ORGANIZE VOCATIONAL EDUCATION INTO A SINGLE

PLANNING, OPERATING, AND REPORT1r "7

The requirement for planning is a mandate 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

composite of locally established needs and services.

4. Walter Ja mes, Pupil Subsystem Report #2; Minnesota Department

of Education, 1969; p. 3-4.

OBjECTIVE I, LONG RANGE PLANNING

For the 1970-74 P1an

The time available between the

receipt of the federal Plan

requirements and the deadiines

for Plan submission precluded

State Plan preparation based

on local information,

OBJECTIVE 2: ANNUAL P ANN/NG

For the 1970-74 Plan

In Tables II, Ill, IV (Part III)

and special sections, ,egular

programs were described by occu-

pational objectives and level.

Special programs and services for

the disadvantaged and handicapped

were not identified. The laten',

of the Federal Appropriation id

relation to school budgeting and

programming caused additional

problems.

For the 1571-75 Han

A Local Long Range Plan was designed

and locai educational agencies were

given assistance in completing it.

When the Local Long Range Plans are

summarized, data will be available

describing the need for job profi-

ciency training and pre post-secondary

programs. The indicators of need for

exploration and occupational orienta-

tion are generally not available in

current student follow-up studies

because they have never before been

asked for in this form, Because of

school size and staff availability

some districts have 1Jeen able to

collect and summarize data describing

these needs.

For the 1971-75 Plan

In Tables II, Ill, IV (Part III) and

special sections, a Local Annual

Plan is designed and local educational

agencies are receiving assistance in

completing it.

At this time the Local Annual Plans are being received. When summaries

are available, the/ will show requests for support for vocational-technical

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

program requests in terms of objectives, level, and program purpose.
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OBJECTIVE 3: REPORTiNG THE RESULTS OF ACTIVITIES

For the 1970-74 Plan

ActiAties concentrated on the
design and instruction of local
educational agencies in utili-
zation of a reporting system
based on programs, objectives,
and purposes identified.

For the 1971-75 Plan

Reports of programs, activities, and
services will use the same documents

as the Annual Plan. This will make
it possible to compare programs
offered with plans and needs.

When a summary of the program activities is available-for Fiscal

Year 1971, it will:

1. Show changes in emphasis of program activity on 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 VOCATIONAL PROGRAM
OPPORTUNITIES FOR PERSONS OF ALL AGES IN ALL GEOGRAPHIC AREAS

OF THE STATE

OBJECTIVE 1: TO DEVELOP COOPERATIVE VOCATIONAL CENTERS IN OUTSTATE

MINNESOTA

For the 1970-74 Plan

Operate two experimental centers
in 1970, and expand to 25 by 1974.

Accomplishments: In addition to
the experis!mental centers planned,
two additional centers began
operation in 1970.

For the 1971-75 Plan

Operate nine centers in 1971,
and expand to between 70 and 80

by 1975.



OBJECT VE 2:

1 0

ro EXPAND VOCATIONAL EDUCAT!nN IN THE SEVEN-COUNTY
METROPOLITAN AREA

For the 1970-74 Plan

By Fiscal Year 1974 to have in
operation three additional inter-
mediate vocationai ed--3tion dis-
tricts to serve the c graphic area.
Hennepin County and Rualsey-Washington
County are organized. Dakota County
is in th-t process.

For the 1971775 Plan

Continue the deveiopment.

GOAL 3 - TC 7ROVIDE FOR THE VOCATIONAL EDUCATION NEEDS OF DISADVANTAGED
PERSONS IN REGULAR PROGRAMS OR TO DEVISE SPECIAL PROGRAMS OR
SERVICES FOR THEM

OBJECTIVE 1: IDENT/FICATION

For the 1970-74 Plan

Part I, Section 3.12
Part II, Section 3.1 (5)

Low income. Children 5 to 17
in families with incomes below
$2,000 and $2,000.

Students below grade level.
No information

Unemployment and underemployment

Universe of need. Work force
estimates.

Dropouts. Used available statis-
tics showing re.lationships of
5th grade to 12th grade enrollment

Members of racial minorities.
Three charts showing minority
population projections to 1974.

Persons supported by Public
Welfare, 1968 AFDC Cases and
children

For the 1971-75 Plan

No Change.

No change.

Summary of local Long Range Plan
will show students over 14 below
the 9th grade.

Same plus estimate of underskilled
in labor force.

Report in changes of school member-
ships will be used. School form
is shown; a partial sumrary by
regions will be included in the
1971 Plan.

Charts combined to mrnority popu-
lation to each other and to states'
total population.

No change.
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Note: Your attentfon is called to the changes in the method of identifying

handicapped persons in need of vocational education programs or services.

Durng Fisdai Year 1971, a similar method will be developed for disadvan-

taged persons needfng 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 csadvantaged were
made up of some programs that were
previously supported with special
funds. Additional programs were
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 will be made. The
Annual Plan will be used as the
basis for this analysis.

GOAL 4 TO PROV1OE FOR THE VOCATIONAL EDUCATION NEEDS OF HANDICAPPED
PERSONS U1 REGULAR PROGRAMS OR TO DEVISE SPECIAL PROGRAMS OR

SERVICES FOR THEM

OBJECTIVE 1: IDENTIFICATION

For tile 19/0-iti Plan

Part I, Section 3013

Part II, Section 3

Mentally retarded. Incidence
figures of disability.

Hard of hearing. Incidence figures
of disability,

Speech imraried, Incidence
fgures ol disability

Visuely handicapped. Incidence
of disability,

Serie-L:51y emotionally disturbed.
Incidence of disability.

Physically impaired. Incidence

of disability.

For the 1971-75 Plan

The Use cl*" the word "children"
replaced th "persons". "Felons"
included S

Incidence of disability will be
replaced ciy Jescription oF a number
of objectIves that are appropriate
to specific handicapped persons. For

Fiscal YeE- 1971, a major effort will
be made L.:: collect data that will
identify T- needs foy these objectives.
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Noi:e: A rurnbe o ! aaenc es are cu. rentiy serving handicapped persons.

Diagrams a7e attac-fied which sIow the inter-relationships and a7-eas of

common interest co Specie/ Education,, Vocat1onal Education, and Rehab--

1:tation Agencei.

OBjECT VE 2 PROGRAMS AND SERVICES FOR HANDICAPPED. PERSONS

For the j970-74 Plan For the 1971-75 Plan

Programs nd services supported
wth Part B set aside and special
funds for the handCcapped were made
up of some programs that were pre-
viously'supDorted with special need
funds. Additional programs were
supported on an indCvidual project
application basfs.

In addition to the support of con-
tinuing prosrams, an analysis of
requests for expanded and new
programs or services for handicapped
persons will be made. The Annual
Plan will be used as the basis for
this analysis.

GOAL 5 - TO PROVIDE PRE-SERVICE AND IN-SERVICE EDUCATION :0! -IONAL
EDUCATiON TEACHERS TU MEET THE NEEDS IDENTIFIED HE VOCATIONAL
EDUCPT?ON ACT AND THE STATE PLAN

OBJECTIVE: LONG RANGE PLANNING

For the 1970-74 Plan

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 /968.

For the 1971-75 Plan

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

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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OBjECTiVE 1: FINDMG (PART C, RESEARCH AND TRAiNiNG)

Fo the l970-74 Plan For the 1971-75 Plan

Support of the Research Coor-
dinating Unit at the University
of Minnesota.

OBJECTIVE 2: DESIGNING

For the 1970-74 Plan

Two cooperative vocational
centers Dutstate.

Careez development project,
Twin City Metropolitan Area.

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

A number of small planning
grants to local educational
agencies.

OBJECTIVE 4: INSTALLING

Support of the Research Coordi-
nating Unit at the University
of Minnesota.

For the 1971-75 Plan

Support for new activities to
be based on evidence produced in
planning projects.

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

Based on information of success
and interest, additional coopera-
tive vocational centers are being
made operational.

Continue the same instailation
process with other innovative
programs or servicel:.

The material above outlines the framework .br 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.

7 7
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Conditions Necessary for Effect:ve Planning

The Climate. With the passage of PubHc Law 90-576, Congress removed all

reference to subject matter categories and in their place installed the

requirement of local 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 technology and the commitment to make

education universal. This Act 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 lOng 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 invoived -- are more complex and can be applied to historical

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

iudgments about probable future change, based on specialized knowledge in

his 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 purposes of projection of data, sucF 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 resultant 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. in 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
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of Vocationl-Technical Education, I have no authority except through

Mr. Van Tries, our Assistant Commissioner, It is my feeling that my staff

and I perform the functions of technicai assistance to management. We are

not decision makers, even though at times we are accused of making

decisions wf-en our analysis of a situation recommends one alternative.

The Need for Comparable Information. Programming is the process of

combining into program categories the activities of various oraanizational

units which have the same functional 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 I see it, it

provides a means of displaying the problem areas of any program. In other

words, a program structure is the result of top management decisions

rather 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 more than the mere cutting up of the

line-item budget into different pieces. It need not follow either staff

or school organ;zational patterns.

True, the capability to construct an object of expend!ture budget

must be built into the accounting structure (because that'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

"carved in stone." As needs change, a chir.d level activity could be

raised to the level of a sub-program and major program are6 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
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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 allocating 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. If 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 educational system. As illustrated here, the

analysis insti-Jments must be so constructed that they will:prlvide 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 III, 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 performance of the program as well as a comparison with the

average of all similar programs in the state. It 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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.quipment
upplies
eaching
:urriculum
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:ost per student

Hangth of Program
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Entering
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Characteristics

.)-ther Inputs
'_rther Inputs

.UTPUTS (RETURNS)

;:iimber of Graduates
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Working

Ither Outputs
;ther Outputs
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for Training

,atisfaction Index
ther Outputs

TABLE ill

INSTRUCTIONAL PROGRAM ANALYSIS
PROGRAM N- YEAR 197_

AVERAGE OF ALL
THIS PROGRAM PROGRAMS 20% HIGH 202 LOW
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An advantage of such an analysis is that after looking at the output

measures, the persons responsible 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 result in the greatest progress toward

increasing the effici-hcy and effectiveness of the program.

In order to develop such ,-:, -=7..7)agement dor:ument as described above, it is
essential that a common .stat- sticE,-1 and -financial data b,ase be used.

IV. Some Implications c:-= Instlallation of Systematic Planni-Ig in
Vocational Educatic.

It is beyond our ca7:a6 ity -L_cday to attempt to find answe,rs to the

myriad of problems that, if -ot c-r-eently apparent, will arise with the

installation of systematic annirc im vocational education. Some of the

hurdles that must be overzome are as follows:

1. To change the emphasis 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 document 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 or local Rather, the intent has been to share with you

some of the concepts and techniques we are developing in Minnesota.
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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 ancl

to see answers to old questions in new ways.

The purpose of this institute is to ooL. innovative means of meeting

the vocationai education needs of urban people. One innovation badly needed

from my view is the need for management by obi 7.tive rather than process

management.

8 5
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MEMORANDUM

Ap-il 9, 1970

TO: Superintendents of Schools

FROM: J. F. Malinski, Director
Program Planning & Levelopment
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 titlee VOCATIONAL-TECHNICAL
EDUCATION PROGRAM AND FINANCIAL DETAiL (DEVELOPMENTAL AND
OCCUPATIONAL PROGRAMS).

4. Area vocational-technical schools, 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 DISTRICT FINANCIAL AND
:PROGRAM SUMMARY. We would appreciate it if you would
complete thiS, analysis for this year.
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Super=ntendents of Schools
Page Two
April 19, 1970

Robert P. Van Tries, Assista-t Commissioner, Division of Vocational-
Technical Education, has asked that this analysis b developed for his use
and that of the State Board ofr Vocational Educatic c), If each district or
institution offering vocational education prog.-ams --ssists us to the extent
of completing its individual analysis, we will be ahle to provide a state-
wide summary at an earlier date.

Discussio.is within the Division of Vocatior.a -1echnical Education
regarding the ;elationship of the Local Annual Plan for Vocational-Technical
Education and the current practice of submitting ag-eements for reimburse-
ment have lead us to the decision that for the scho(-1 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 LI-e of only the Annual
Plan.

In developing The Annual Plan and the prepar tion of the Agreements,
be sure dollar 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 reg!on at
(612) 221-2421.

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

Enclosure

tc: Area Vocational-Technical School Directors
Local Program Directors

87
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DIRECTIONS FOR COMPLETION OF ANNUAL PROGRAM PLAN FOR VOCATIONAL-

TECHNICAL EDUCATION PROGRAM AND FINANCIAL DETAIL (DEVELOPMENTAL

AND OCCUPAT]ONAL PROGRAMS)

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

Program Level Occupational Objective

Secondary It
Post-Secondary
Adult 2
Updating ...,

Upgrading 0
Retraining 0
Apprenticeship 0

2 0,

C) 07
C)09.0/
C)09.020 1 4

L)
0.1

16
017

Agriculture
Distributive
Health
Consumer & Homemaking
Wage Earning Home Economics
Office
Technical
Trade & Industrial

Program Purce::__

Regular OD c)
9906 Hanaicapped 0 C)
99.07 Disadvantaged 0

Cooperative B
Cooperative G

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 follows:

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

Full time assignment to this vocational objeccive. 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 described.

Do not relate students to teachers. The Program Hours are the

hours of teacher assignment times the number of days in session.

8 8
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Total student hours are the total students times program hours.

The estimated number of program completions for programs extending over

one year is the number of students expected to complete this objective

duri-ig the current year.

3. Financial Summary for this Objective - The items to be included for

for this objecLive 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 materials, field trips, graduation costs, and

contracted services.

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

8 9
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LOCAL ANNUAL PLAN FOR VOCATIONAL-TECHNICAL EDUCATION

Name of School

District Code Number

County Code Number

OCCUPATIONAL PROGRAMS
(Check all that apply)

FISCAL YEAR 19

Agriculture
Distributive Education
Health
Consumer G Homemaking
Wage Earniny Home Ec.
Business & Office
Technical
Trade & Industrial

DEVELOPMENTAL PROGRAMS

Occupational Orientation
Exploration
Pre Post-Secondary
Remedial
Related Instruction

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

MULTI-
SECONDARY POSTTSECONDARY ADULT LEVEL

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, equipment,

buildings and materials furnished by us will be such as approved by the

State Board for Vocational Education.

9 0



We hereby assure the State Board of Vocational Education that:

1. All programs, services, and activi.Ces covered by this application
will be operated in accordance with the MinnesotE State Administra-
tive Plan for Vocational-Technical Education,

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

3 Reimbursements rece;ved 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.

4 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-Technica/ Education
and the unexpended balance of the reimbursement contracted for will
be forfeited.

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

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

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

8. 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.

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

Signed: and/or

Approved:

Local Director

Superintendent

Assistant Commissioner,
Division of Vocational-
Technical Education

91
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!nclude 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 1-111, Special Education, Vocational Rehabili-
tation, (2) other community programs 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.

2. 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.

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

These -should be concise statements, and should emphasize student aspiea-
tions and performance (based on follow-up), and the employment needs of

the area.
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LOCAL LONG RANGE PROGRAM PLAN FO

DESCRIPTION OF THE NEED FOR OCCUPATIONAL EDUCATION

M. LMDUM MMISNCI IU DC 3C.KI/ZU
(Characteristics of Regional
Employment)

Number of People Employed Replacemen

1970 1971 1977 1970
. -

Technical and Kindred
Managers
C1prica1 41.121:1 Kindred
Sales WsIrke_ns
amaltamem
Operatives
Service_Rozkers -
Labor_Prs.

. n Os- . .44 e

Total Employment

Under Skilled

1970 1971 1977
Professional
Technical and Kindred
Y,q-' f 0 Proprietors
Clerical and Xindred
Sales Wgrkers

-----Craftme -
Operatives
Service Workers
Laborers
Farm Operators and Workers
Total Un.er Skilled

B. POPULATION TO '1E SERVED
(In District,

SECONDARY
1970 1!?71 1977

u ic nro men
Cradep,, 9-12

Private Enrollment
G ades 9-12

Institutionalized
Persons Age 14-18

Jut-of-School Youth
A e 14-17

Students 14 Years Old
Below 9th Grade

rotal Secondary
Population

POST-SECONDARY
(In Region)

,V.T.S. Use On4

fl 18-91 YPRT Olds
31. Unemployed Persons

Over 21
32. Persons Entering tIte

Labor Force
33. Institutionalized

Persons Over 18
in District

34. Total Post-Secondar:
Population



Page of Pages

FOR VOCATIONAL-TECHNICAL EDUCATION F 22-7

cement of Labor Force Change in Labor Force
I

Need

) 1971 1977 1970 1971 1977 1970 1971 1977

12. Total Manpower Need

e Only

la
rsons

ing the

ized
r 18

condary

1970 1971 1977

ADULT
(In Region)

a. Updating

b. Upgrading

c. Retraining
(AduZt Prep-
aratory)

36. Total
Employed
Population
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DESCRIPTION OF 1HE TARGET FOR PUBLIC VOCATIONAL EDUCATION

A. LABOR MARKET FOR JOB PROFICIENCY TRAINING

VOCATIONAL EDUCATION

Total ManpnyPr Naafi (pave I, Z-717,7,0 12) )

Adjustment (Need for ProfessionaZ: page 1, line 1)
1

Total Target for Vocational Education (line 36 mis 1-:

SECONDARY VOCATIONAL
EDUCATION (PUBLIC)

Secondar Tar et (.a,e 1 lines 4,5,7,8,9,10 in the Ae_
Adjustments (page 2a, iine 5)
Target (line 39 minus line 40)

(For A.V.T.S. Use Only)
POST SECONDARY VOCATIONAL
EDUCATION (PUBLIC)

Post Secondary Target (page 1. 1.ines 2,3,4,5,6,8 in th,
Ad ustments (page 2a, line 13)
Target (line 42 minus Zine 43)

ADULT VOCATIONAL
EDUCATION (PUBLIC)

Adult Target (page 1, Zine 23 in the Under Skilled colt
Adjustments (page 2a. tine 20)
Target (line 45 minus Zine 46)

B. POPULATION TARGET FOR JOB PROFICIENCY TRAINING

SECONDARY

Total Secondar Po.ulation (gase 1 Zsne 29)
Adjustments (Stu ents whose need is met by other meti:oc

page 2a, Zines 22,23,24,25,26)
Target (line 48 minus tine 49)

(For A.V.T.S. Use OnZy)

POST SECONDARY

Total Post SecondRry Population (page 1, Zine 34)
Percent of llth Gracers on Last 1T-a-7/s MSAT Des=117T7
Vocatisnal Education (page 2a. Zine 31)

Target of Vocational Education (multi.Z Zine 51 b lin
Adjustments (page 2a, Zing 13)
Target ftsne 57 msnus ,sne7-777

ADULT

Em lo ed Adults c(L Zine 3t)
Number with Ade.uate Skill (Enter 75% o line 56)
Total Vocational Education (Zine 56 msnus Isne 57)
Ad'ustments (,a,e 2a, line 20)
Target sne 59 msnus -..ne .0



Page of Pages

1970 1971 1977

1) 1

ninus line 37)

1970 1971 1977

the reed column)

1970 1971 1977
in the Need column)

1970 1971 1977
led c Zumn)

1970 1971 1977

:- meOods:

.4)
Lring Post-Secondary

Lby line 52)

5)
57)

....___
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I. GENERAL PROGRAM

LON_5 RANGE PLkN FOR CONSUME

lment of Brys and Girls in Middle School and/or Junior High Schc
s and Girls in Senior Hi h School

E, lment add Zi e 1 & 2

nrollment in Consumc-: Homemaking in Middle School and/or Junior Higi
Earsaimentiia_Go_nalimer Homemaking in Senior High School
Total Enrollment in Consumer Homemaking Programs (add lines 4 & 5)

Percentage of Total Enrollment in Consumer Homemaking Programs (divic
Long Range Objective
Total Cost o Current nr,-1 ment
Cost Per Sludent In reimb-crsed Programs Only
ota ost o le onI Range Obreltive

Adult Population in School District
Enrollment in Consumer Homemaking Programs Funded by Other Agencies
Target for Public Consumer Homemaking Programs (li.ne 12 minus ii.ne

nro men in onsumer omem Ins

inePercentage of Target Being et
Cost of Current Euro ment in

ivis e
u t onsumer Icomemaking Programs

L8. Cost Per Person Enrolled
ADULT Cost of the Long Ramge Obje t.

II. SPECIAL NEEDS PROGRAMS
1!

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

Number of Persons to be Served in Middle School and/or Junior
High and/or Senior High

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

3. Number 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)
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AMER HOMEMAKING PROGRAMS
Page of Pages

1970 1971 1977

h School

-
It. Hi_sh School

5)

(dsvsce llne 6 by Z/ne 3)

icaes -tile Q ar
,sne .1.17

is

1970 1971 1977

II. NUMBER OF PERSONS SERVED BY CONSUMER HOMEMAKIN
PROGRAMS FUNDED BY OTHER AGENCIES
(Total and/or partial funding)

1. County
Cooperative
Extension

1970 1971 1977

2. United Fund

Office of
Economic
Opportunity

4. Welfare
Agencies

5. Other

6. Total Persons
to be Served
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ADJUSTMENTS TO TARGETS FOR JOB PROFICIENCY TRAINING

el. In Iiii- L-MUVR rinrci\LI
1970 1971

Neighborhood Youth Corgs (In School)
Unreimbursed Occupational Programs
Vocational Adjustment Coordinator

(Work Study)

SECONDARY
Training in Industry
Total (Add lines 1-4).

(For A.V.T.S.
Use OnZy)

POST
SECONDARY

Privatp Orrnpatinal_LAInn
Manpower Development and Training Act
Lll gLL:ne

.

Department of Labor Training Programs
Training in Industry -----
Apprentices ip raining
Training in Military
Other
Total (Add LInes 6-12)

ADULT

Manpower Development and Training Act
(Part Time)

Small Business Administration
Department of-EWFF.F-fi-a-Thing Programs
IraIning in Industry
General Extension -
um er
TOtal (Add 12nes 14-19)

B. IN THE POPULATION
.

1970 1971

*tit_

SECONDARY*

Employment
A.V.T.S.
Private Vocational Education
Four-Year College (PublIc and PrIvate)
Julor College
7FE=TH-g-TH-FriTitary
institutionalized
onemp 4 -4

uther
Total (Add LInes ZT=-29)

POST SECONDARY - Same as A-POST SECONDARY above.

ADULT - Same as A-ADULT above.

*Projected profile of students leaving school--graduates and other school
leavers- 110



IV. TARGETS FOR OTHER SECONDARY PROGRAMS

1977

1.

A. SKILL DEVELOPMENT

Page of Pp-es

1970 1971 1977

Students planning to attend
an area vocational-
technical school

32. Students planning to attend
private vocational school

33.

34.

Students planning to attend
a vocational program in a
junior college or college

Students planning to enroll
In a vocational teacher
education program

35 Total (Add Zines 31-34)

B. ORIENTATION TO THE WORLD OF WORK

EXPLORATORY 1970 1971 1977

36. Unemployed

37. Employed in a job not
related to first job

38. Employed in a job not
related to training

39. Entered but did not com-
plete post-secondary
education

40. Total (Add lines 36-39)

BASIC VOCATIONAL SKILLS AND ATTITUDES

41. Line 40 from above

42 16 year olds leaving
school (W5-W14)

4 . Total (Add lines 41-42)

1 970 1971 1977
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PROGRAM INVENTORY RELATED TO TARGET

". -------.
fTarget (page 2, linc's 41 and 50)
lOutput (number of students from To Continue Present Progras-

1

Percent of Target Being Met (Gine 6,2 dTvi,ded by ti,ne 62)
Long 'range jec ive

1970
Total Cost of Current Outut (line 63)

JOB PROFICIENCY Cost Per Student in Reimbursed Programs Only
TRAINING Tota ost o the Long Range I.jective tsne .

Target (page 2a, line 43)
Output (numb-er Cont.inu-e P-reocnt ir-o ??io:.=1---e'st4e-ftto from

R-ar-ccnr. marLct BL'-: -- hrimm -__ -APMMImr:Mmarai,

BASIC VOCATIONAL
SKILLS AND
ATTITUDES

of
Long Range Obje'.tive

Total Cost of Cu.'rent Output (line 69) L 1970

Cost Per Student in Reimbursed Programs U-nly
Total Cost of the Long Range Objective CrrRe 717

Target (page 2a, line 40)
ntetOutput

Z "JffiariaP. iMiT";:t .itlialkig

EXPLORATORY

Long range Objective

Total Cost of Current Output (line 76)
1970

Cost Per Student in Reimbursed Programs Only
Tota Cost of the ong ange ojec ive 7,ne ;

,

SKILL DEVELOPMENT

Taret a_.e 2a line 35
Output (number of students from To Continue Present Programs-
Percent of Target Being Met (Zsne 83 dsvsses 'y l-z,ne 8

Long Range ejective

Total Cost of Current Output (line 83)
1970

Cost Per Student in Reimbursed Programs CAly
Total Cost of the Long Range Objective (t.sne Hb)

B. POST SECUARY
Target (page 2, lines 44 and 55)
Output (number of students from To Continue Present Programs-
Percent (DI Target Being Met (line 90 divsdd by (.sne 8d)
Long aange Objective

Total Cost of Current Output (line 90)
i

Cost Per Student in Reimbursed Programs Only
Total Cost of the Long Range Objective (line 92)

C. ADULT
Target (page 2, lines 47 and 60)
Output (number of students from To Continue Present Programs-
Percent of Target Being Met (line 97 divided by Lsne 96)
L g xa e uujeeL.Lye

Total Cost of Current Output (line 97) 1970

uost rer Student in -Reimbursed Yrogramsr
total Cost of the Long Range Objectives (tsne .9)
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AN OVERVIEW FOR THE APPLICATION
OF COMMUNITY RESOURCES RELATIVE TO

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 i 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 vocational education in addition to the nine million now

in such programs."1 Koble reported that about 60 percent of the students

leave secondary schools inadequately prepared to enter the work world.2

From the standpoint of 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.3

Consequently, it is of crucial importance that viable and innovative

changes be introduced in metropolitan areas which wili facilitate the

planhing, development, and strengthening of the vocational education

program. Such changes are mandatory if vocational education 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.

3. Robert J. Havighurst, "Metropolitan Development and the Educational
System," School Review, 69 (Autumn 1961), p. 251.
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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 extremely difficult to develop a model

which 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 proposed model has applicability

for that level of vocational-technical education generally identified as

post-secondary. Institutions involved in post-secondary occupation.-)1

education are known by such designations as area.schools, technical

insti,:utes, and junior cr 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 vocational 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

education of the future will have to be conducted at post-high school

levels," is an exaggeration, it is apparent that post-high occupational

pducatIon is more significant than ever before05 In addition, the available

resources which exist to support this level of education are frequently

not effecitvely utilized.6

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

5. Robert M. Knoebel, "Post Secondary Occupational Education:
Phenomenon of this Generation," American Vocational Journal, 43
(April 1968), p. 15

6. For example, see: G. Ross Henninger, The Technical Institute
in America, (New York: McGraw-Hill, 1959) , p. 58; C. C. Metx, "Sixth
Survey of Engineering Education, 52 (April 1961), pp. 113-115; and
John F. Van Derslice, "Technical fltudents'Characteristics," Industrial
Arts and Vocational Education, 57 (February 1968,), p. 81.

1.1i3



3

The second purpose of this paper is to present suggested guidelines

outlining 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 En.i

almost impossible to design and exec.ute a mod4-' having community-wide

implications unlesssteps similar to those suggested are followed.

In summary, this paper has a two-fold purpose: (1) to present a

msdel 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 ppssibility of engendering social action conducive for greater

utilization of community resources as they pertain to vocational education.

A CLEARINGHOUSE FOR MORE EFFECTIVE
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'repeatedly unstructures, uncoordinated, and unsystematized.

Problems of effort articulation and cooperation are often more common than

unique. This is particularly the case when several organizations, although

sharing certain aspects of common goals, work relatively independent of

one another in The 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 impossibde for a- single recommendation to

have the potential to mitigate all the problems impeding these relevant

processes. Only a brief and embryonic version of the model will be presented.

A more completed version and its eventual implementation ima metropolitan

area will likely result in a greater uti1izati-3n of rescces for this

spectrim of the vocational-technical education process.

Most post-secondary occupational recruitment proi3rams represent efforts

11 ?
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that are noncontinuous, relatively unsystematic, and uncoordinated. In

most cases, emergency crash-programs of recruitment are employed resulting

from immediate industrial or educational needs.7 NotOithstanding the danger

of over-generalization and simplit;Gation, most of the technioues used

presently in the recruitment of students can be subsumed under what may be

termed the "mass communication" approach0 lc 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 schcols and more. successful

occupational placements are alleviated08 in the p(rocess, these proposed

multi-functional structues will be instrumental in effecting a 'ouch greater

use of existent resources. Central to the proposed organization is the

concept of the interstitial group.9 This concept refers to a group whose

func:tion is to connect groups together so as to more effectively realize

goals that are of mutual interest. Members of the interstitial grouvare

drawn from other groups and represent 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 source. See Albeno P. Garbin,

"Post-Seconchry Vocational-Technical Education: Some Consideration

Relating to the Student," in Aaron J. Miper and Carroll R. Nyder (eds.),

Position Pd ers ond Discussion Grou s' Notes from the National Conference

on Post-Secondary Vocational- Technical Education ,Columbus, Ohio: The

Center for Vocational and Technical Education, The Obio State University,

1970), esp. pp. 42-26.

9, Frede:i,k L. Bates, The Structure ot L--cupations: A_Boleeary

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 potential cJnflict or competition between them. The subsequent

paragraphs n this section are primarily concerned with the manner by which

the interstitial group 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 recruitment-placement of post-high school occupational students. The

persons composing a particular interstitial organization will tend to

represent she high schools, the post-high vocational-technical institutions,

industrial-')usiness organizations, and perhaps other interested groups in a

particular ,,..,,!..ropolitan area. Each category of personnel employed for the

proposed organization will owrk in conjunction with counterparts located

in each of the organizational settings identifed above.

The term "clearinghouse" ;s appropo in describing the proposed structure

because the suggested organization would be a central agency for the

collection, classification, and distribution of information, as well as

people and equipment.

The collection function of a clearinjiowse 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 purposes; (2) present and anticipated

occupational needs and requirements, program descriptions, etc., of post-

secOndary vocational schools; (3) information on the placement and fellow-up

of post-secondary school graduates; (4) admissions and graduation re irements

program descriptions, etc., of post-secondary vocatilal schools, an. (5) com-

pilation of the names of resource personnel living in the area who are quali-

fied by experience to contribute to the learningexperience 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 vocational training on the post-secondary level. Those prospective

students identified would Z.)e contacted; interested studectc, and parents

would participate in counseling service with a clearinghouse counselor.

Subsequently, the high school student would be classified 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 c"1 -owing:

(1) providing information to the high schools conernih,:- ,..3st-secondary

schools and programs and Vhe ava;lable jobs contigent upon having

received post-secondary occupational training; (2) providing the names

and coordinating the assignment of voludtee7 resource people who :an

contribute to the realistic learning experiences of students; (3) relaying

data to curriculum personnel on the post-secondary level about 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

v...)cational students if they have not already enrolled.

Clearinghouse.roles pertaining to the distribution of people

include: (1) referrina high school students to specific pos:-_-high

schoo offering programs compatible with their interests, values,

and abilities; and (2) providing counseling to graLida-es of post-secondary

programs and neferring 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

post.-secondary schools in the area, when the schools have need for such

equipment. This function is dopendent npon the ck....ltralizazIon of costly

and pericid'cally used equipment in on- central metropnli4-nn "equipment

pool."

cf the functions to be carried out "clearinahou3e" are

presently being performed, in one degree or another, in many areas of the

country. Howc4er, the efficacy of these activities can generally be

challenged 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 organization should reduce some of these

problems. Furthermore, it is likely that the costs incurred by a

wholistic approaa on the metropolitan level would be cheaper than the

many individualistic attempts. Maximum utilization of resources is only

an ideal; however, the suggested model should yield results which will

more closely approximate this ideal.

If the clearinghouse concept is developed, implemented and insti-

tutionalized, the benefits enumerated below are 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

rati.13nale 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 recogrizing that there are

other alternatives following high school besides "going

to work" or "going to the university."

L. Implicit in the "ciearingkouse" concept is the idea that

students have different kinds of abilities rather than a

gradation of ability. The utilization of re:ruitment

procedures that reflect this orientation will foster its

development and dissemination.

Effort at selectively recruiting students for post-high

job training will secure a greater number of enrollees

fo, these programs. FurtHarmore, if the criteria for

selection are realistic, the retentiors rates w!ll liky

increase.
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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 w;th the

training demands of business and industry; there will

be more employable people for availa!)le 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,

commitment, involvement, cooperation, and support are more easily obtain-

able at the model 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. "[Lase guidelines have been used with considerable success in
several Georgia communities. The discussion parallels closely that
pre nt,d by Harold L. Nix in Community Social Anal sis of Athenc.,-
C1 ,,ce County (No. 6 of Community Social Analysis Series, Institute
or Community and Area Develcpme,it and Department of '.3ociology and
Anthropology, University of Georgia, Athens, 1969), especially
pp. 8 ,-96.



9

1. Recognition of a Need to More Effectively

Use Community Resources for Improving the

Vocational Education Program.

Planning which will most likely lead to social action and change is

initiated with the identification and definil-in of prOblem whicn shouid

be resolved. In this case the problem can be specified in the 1rm of a

question: "What 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 include the following:

(1) ilss relevancy; (2) expected benefits if the problem is reduce;

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

(4) evidences of overlapping and conflicting efforts -.vhich have not been

succe5sfu1 in ameliorating the problem. As much as possible, the preli-

minary problem statement should be well documented with available studies,

records and other data.

2. Identification 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 .frllowing: (1) legitimizers, or the top community

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);

() specialists having "expertize" in the problem area; (7) those who

control or support the educational program, such as school board officials,

the state educational department, p.ofessional and business association, etc,

and (8) planners representing interested agencies. This coroposite group

of individuals will not be as large as might be surmized by examining the

extensive listing. There is likely to he considerable ov -lap in the

leadership.
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3. Initiation and Legitimization of the Need to

More _ffectively Use Community Resources for

Improving the Vocational Education Program

Subsequent to the defini.tion of the problem and the ident1fication of

the important leaders and organizrtions, the problem should be initia,ted in

the community beyond the small group responsible for firSt defining it.

The team responsible for accomplishing this would be generally composed of

t-to basic types of individuals. Or- ype includes individuals who by

virtne of their position and knowleds can speak authoriiively about the

need to re-direct community resources for a more effective system of

vocational education. If the first type are not well known and share a close

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 basc purpose undering this

step to sound out, solicit approval and suggestions from the "key"

people in the cummunity.

.
Diffusion of a Need to More Effectively

Use Community Resources for Improving the

Vocational Education Program

At this stage, the base of community involvement is bToadened. If

other individuals cid groups will be required to support the planning effort

and its implementation, it will be necessary to inform and convince them of

the merits of the program. Educating the public calls for a different type

of salesmanship; showmanship, zeal, and oratory are required. The function

of the diffusion team is to convin-,e the public that a more effective

vocotional education system is needed, and-that the community as a whole

would benefit by !-..-Jch a development. Some of the techniques available for

accomplishing the diffusion goal include the se 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 Improving the Vocational

Education Program

Af,er it is fairly certain that the problem is generally recognized and

broad community support exists that it should be alleviated, the question

ar:ses as to which group or organization should be given the responsibility

to devolop 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 organization; and (3) create a new

organization specivically for the planning program. !r1 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 t Use of Community Resources

12E_Imiall.yim_th Vocational 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 based upon (1) the participation

of lay citizens., (2) goal priorities as to relative importance and logical

sequenc, and (3) a plant of action desgined to implement the goals. A plan

of act:on should include the following components: (1) a priority of 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 coordination required in pursuing the

activities; (7) impl(aoentation of the plIn of action; (8) evaluation of the

plan; and (9) plans for continuation of the study-pla;rning-action-evaluation

program.
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SUMWRY

Two basic proposals were advanced ir this paper. The u1t7mate objective

of each was to make recommendations having the potential for improving and

making more effective the vocational education systems in metropolitan areas.

More specifically, ore of the proposals represented 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 w(o pooled in

one newly created organization (clearirahouse), In particular, it was

that the problems associated with the recruitmcInt, Tetention, placement,

and. follow-up of post-secondary vocational students would be minimized.

Guidelines relative to the community social action process were also

presented. Adherence to these guidelines, or a comparable series of step5,

is a requisite if the planned social change has broad community implications

ani ris depended upon general community sLpport.
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USING THE DELPHi TECHNIQUE AND SIMULATON EXERCISES IN IMPLEMENTING

PLANNED PROGRAM CHANGE IN VOCATIONAL EDUCATION

The scope and content o this paper has been changed from that

originally assigned. When the Institute director con-Lacted me earlier

this year, he asked if i would vesent a paper entitled "Simulation

Exercises and Their Implication for Implementing 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 "Old Wine in New Bottles" or more appro-

priately "Using Old 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 I
have been engaged in as a person having some responsi-

bility for planning within a College of Education in a very large

university. Inasmuch 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, I will

attempt to show how both can be useful in the planning process.

The concept which is paramount in this paper and zo 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 couple of years (and probably

for a few years to come) , one would note an extraordinary emphasis upon

words such as "planning" or "change." I need not document that fact, I

expect, because I am speking to a group of convention ottenders and

program planners. Nor-need I
document some of the reasons for, this kind of

emphasis, Technological and sociological phenomena are fording 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 planning, it would seem appropriate to

define planning and to identify some of the steps that I 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 left to

fortune-tellers, The intelligent man not only 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. One 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.a-e 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-lnterscience, 15650 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, and

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 Corporation in the early i950's to obtain group opinions about

urgent defense problems. About five years ago, an unclassified 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-4rface confrontation. Contact is generally

made with the experts through 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.2

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
such criterion as importance, probability of success,
and so on.

3. The third questionnaire includes the list and the ratings,

indicates the consensus, if any, and in effect asks the
experts either to revise their opinions or else to specify

their reasons for remaining outside the consensus.

4. The fourth questionnaire includes list, ratings, and

conseos4s and minority opinions. It prcvides the final

chance for revision of opinions.

While the procedure hrls been tIsed extensively in Predicting long-

range developments in defense, automation, space research and other

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 Education, (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.

I see two possible ways in which use of the Technique might profit

those of you who have responsibility for planning vocational education

programs. The first is much lke that originally suggested by helmet-

and his colleagues and follows the pattern of the Pfeiffer variation

which I 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 chanae 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 a list might

include statements such as the following:

Developments 3

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
collar 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.

4. No one in the State of Jeffer5don 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. It will e 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 questionnaire.
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The examples may not be very good and they ce:-tainly are of a

different order, but they dr) illustrate some of the future develop-

ments impacting on the area of vocational education. After generation

of such a list and as step two n 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 would 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-quartile 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 uf -he Delphi, the experts would receive an instru-

ment such as the following.

Questionnaire #3

Development

Your Consensus Your

Previous Estimate New

Estimate (IQR) Estimate

Reason your Esti
mate is Below
or Above IQR

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

Respondents are now asked to give onew estimate of the date at

which the development will occur in light of new data, that being estimates

coming from other experts. It ;s 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 inte--quartile

range. Once again, the questionnaires are returned to the Delphi

manager and inter-quartile ranges are recalculated.

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 offered by all experts for

choosing dates outside the range. Unlike committee meetings or other

personal corfrontations, the strength of the argument, not the personality

or status of the 7.-7-- mmk- g the ,r0,Jrrient, is th single mo-L mpcint

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. (If 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 early in the process to make a value udgement 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

cons!dered 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 accelerated. 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 workiny in vocational education. 4

Setting Goals and Priorities. Yet another use that can be made of

the Delphi is that of generating goals, objectives, or target conditions,

and setting priorities on those targets. it is in this area that we

have used the technique extensively in the OSU 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 ahead, the Jefferson State Division of
Vocational Education should concentrate its energies and
resources on . . .

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 it 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 nound.

In the second questionnaire, participants are asked to indicate priorities

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:

1. Top priority
2. Second priorit-;
3. Maintain at present level
4. Reduce or discontinue activity or service --

do not initiate activity in this area.

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 l's, 2's, 3's, and 4's.

4. Personnel at the Education Policy Research Center at Syracuse

University have made extensive use of the Delphi Technique in their work.
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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 vocational-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 purchasing 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 the earlier example

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

Questionnaire #3

Accompanyihg each oF 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 variation between your new response from the

consensus response if indeed there is a variation.

During the decade ahead, the jefferson State Division of Vocatianal

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.



Statement (a)

Your
Previous Consensus Your New Reason for vation

Response(b) Response(c) Response(d) between c & d

1. Assisting vocational
schools in the
assessment of exist-
.

:ng and experimental
programs.

Experts are provided their previous response, consensus resi7onse of

the group and are asked to make a new response. Any variatT-

the consensus response and their new response is jut,tified. Just

as in the previous example of Delphi Techni utilization :5

extremely important that narticipants I.:2 u ,; expertise in

citing reasons for any variation between the consensus response and their

new response.

Round four is much the same as round three with the exception that

experts are provided a listing of arguments for assigning priorities

higher or lower than the group priority ronking. These arguments are to

be taken into consideration in making th r.esponse. As before, this

can be run through a number of cycles, eac,h 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 setting exercise is that of identifying the

expert group. It is very tempting to include in this group all w4o

are influenced substantially or who can make a significant and/or unique

contribution to the resolution of the problem. Once the number of

experts gets beyond 25 or 30, handling the data (,--.-specially the arguments

advanced) becomes exceedingly cumbersome. We have had some good experience

using two man teams of experts as a solution to,the numbers problem.
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There are many othe.r possible uses of the Delphi which might be

relevant to your work. As an example, one of our Ph.D. students is

currently using the Technique to identify 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

medel and moving it through time. This definition is es7--cially

appropriate for those dealing with mathematical modeling and computer

models. Simulation is in common use today. All of us have had experi-

ence watching simulations of space flight or mocri 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 increa§ingly

popular Since the mid-1950's.

There are many wayS of classifying simulations, one being by degree

of abstraction. In this classification, One extreme '4ould 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 analytical simu-

lation wherein the real system is represented by some kind of a mathe-

matical model. Another way of classifying simulations is by their ob-

jective or use. They might be used, for 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
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(3) machine simulations such as that used in computer problem solving

behavior or a(tificial intellingence. Another classification is that

by the type and amount of simulated materials used. Categories range

from the saturation approach in which 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 persons are placed in situations much the same as they experience

in the real world.

There are two strategies that I would like to make reference to in

which simulation might be used in planning program change. They are

modeling the system and tooling up for planning.

Modeling the System. Modeling the system is a very complicated

exideavor in any system that is as complex as an educational organization.

in attempting to develop a model for a given system, Schmidt and Taylor

suggest that there are three possible cases.

1. The system is amenable to 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 capabilitites of
the analyst.7

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 model 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, Illinois: 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

cheaply than it can be from a real world system. There are some problems

in this util ization of simulation including 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 technique. 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 advanta ge. some oF the work done by those in the fields

of industrial engineering and business administration can he useful to

those of us working in education. We can, for example, simulate some of

the subsysteMs of an educatiolal 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-

,ion within each subjr,-.t category. Instructional demand by category

along with maximum class size restrittions 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 salar Y 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.

If our concern is providing some kind of a particular service for students,

as for examp le health services, we must ident:fy 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.
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in the area of vocational education t would appear that this use of

simulatiOn would be particularly apt. As an example of such utilization,

let us assume that there is identified an urgent need for laboratory

assistants to work in secondary school 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 trained laboratory assistants. !n this hypothe-

tical situation, our charge spells out the I-drid of skills expected of the

product and we are to test alternative training strategies for accomplish-

ing the task at hand. One possible training strategy might be that of

providing a correspondence course supplemented by laboritory sessions over

a period of 18 months. Another possible strategy would be that of bring-

ing the students in for a very extensive program of eight weeks 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 to be most suitable, we might simulate the train-

ing programs identifying key input variables, testing the model using

different inputs and examing the effectiveness and efficiency of each

strategy.

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 r rnpots to

model activities. They are dealing with abstractions, se the or-

der in which activities must take place, and assigning reasonable time

limits on these activities.

A rather unsophisticated attempt at modeling a system was made recently

by a few of us in the College with a fair degree of success. Faced with

a major reorganization of the University, each College was asked to

reexamine its own structure. College leaders Wanted to insure as best

they could that the way faculty groups (p.roduction 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 utilization.
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for ut7lizing scarce :'esoL.,.(ces to best advantage and for increasing

the College's potentia7 to cope with the challenges of today's world as

well as shape the wo:-ld of tommorrow. This obviously called for an

organization which woul facilitate planning and evaluation in the College.

Faced with such a cnarge, two advocate teams were charged with

defining and describing such organizational scheme. The product of these

efforts was three "model" organizations. Once this task was accomplished

another team charged with evaluating the models chose simulation as the

major evaluation strategy. An elaborate set of simulation materials was

developed ahd all the faculty members and administrators plus the key

staff members took part in the simulation exercises.

Different "problems" calling for planning and maintenance decisions

were fed in to the models. All participants played roles in the simula-

tions and on conclusion of each exercise were asked to evaluate the modcl,

FroM that experience, there evolved a model for organizing the faculty

units and the governance structure of the-College. Since that time, I

have had similar success experiences using simulation in this manner in

a small department of education in one of the New York State universities

and in two county school 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. :nning personnel being in a staff

position to the State Superintendent; another might call for planning

personnel to be hOused organizationalIN: in subeivisions of the Department.

These or other possible models might easily be tested by designing simula-

tions and feeding planning.demands into the models. Utilizing simulation

in this manner has another distinct advantage. It 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 else.

TooUng Up For Planning. 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. !t :s In this area that we in education

have begun to make rapid advancement in the last decade. In the 1950's,

the simulation technique became very prominent in a number of management

train!ng programs. The techrique found its way in the preparation pro-

grams in education through the research route . in the mid-I950's,

personnel at the Educational Testing Service (ETS) were involved in a

test construction process designed to evaluate the effects of instruction

in a Command and Staff School 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 written form administered to the group.

The testing invcved responding to some in-basket items containing letters

and memoranda. Participants were asked to respond as if they were

actually playinc a role. They were given some experiences much like

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. It was picked up and used by a

number of other 3mpanies. 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."9

Although the major objective (-f 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 provide general educational administrators with atl

awareness and appreciation of vocational educational programs.")

9. For a report of the results of this study, see John Hemphill,
Daniel Griffiths and Norman Frederiksen, Administrative Performance and
12.222_92221Ly (New Yc rk: Bureau of Publications, Columbia University, 1962)

10. Ward G. Sybouts, et.al., Madison Publit Schools -- Secondary
Curriculum (Lincoln: University of"Nebraska, 1968).:-
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My colieagues in the Center for Vocational and Technical Education

at The Ohio State Univt_rsity have recently prepared materials 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 wor'id cHnical expericnce for those preparing for any kind of

decsion making or planning situat;on. One of the central values of the

simulated positions and problems derives from 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 iearning 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 ouilding, 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 the less complex, shorter form of simula-

tion materials is much more varied. It is possible, for example to deal

with a simple set of concepts 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 normative data and permits clinical

examination and comparison of "on the job" behavior
in identical situation.

11. See for example Richard Meckley, Ivan Valentine, and Zane McCoy,
Simulation Training in Planning Vocational Education Programs and Facilities

(tolumbus, Ohio: The Center for Vocational and Technical Education, 1970)
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3. Simuia7.ion permits the learner to proflt from mistakes
that might be disastrous on the job.

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

5. S lation provides an opportunity to see the whole
ID; _ure, to view each problem 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 Fn simulation as a medium
of instruction which he may find useful in his own
school situation.

8. Simulation present:, an extremely useful research medium,
providing the collection of normative and comparative
data on behavior and performance in identical situations.12

Simulation provides participants an opportunity to encounter situations

much like those found in the very ambigious world planners face each day

on thejob. Participants are involved in practicing skills that are quite

unlike those included in previous educational experiences. Besides reading

about and talking about these skills., they actucally practice them.

Participants gain experience in working with others, in recognizing multiple

solutions to problems, in attempting to s otherc on their c,,n ideas, and

in evaluating the ideas u..t

There is a greater interest and awarenes5s 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 faLtual

information and acquire certain analytical tools including defining

problems,. weighting evidence, and collecting data, all of which are -mportant

in the real world.

Professor Wynn in the earlier stated article lists the following

limitations.

12. Richard Wynn, "Simulation; Terrible Reality in the Preparat*on
of the School Administrators, "Phi Delta Kappan," December, 1964,

pp. 170-173.
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1. The use of simulation depends heavily upon the competence
of the instructor using it.

2. Simulated materials are expensive to produce and are
subject to obsolesence.

3. Considerable uninterrupted time is needed for full compre-
hension of the background materiaT,s before the in-basket
items can be undertaken.

4. There is also a serious question of transferabijity 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 calculating costs of instruction, we often omit

the cost related to student time; to disregard such "opportunity costE '

would be a serious ommission inconsidering this particular technique.

lf, 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 variablas are at work.

It also pcYjibic that Lu of _ mutation materials may encourage

conservative behavior. If participants are allowed to be very critical

of persons who take risks and exper2m3nz with new approaches, there

will probably be a tendency to conforn towards a normative kind of behavior.

One of the limitations advancet e,1-lier relates to the competency

of the instructor, the lack of conLent in the material demands even more

skill on the part of the instructor thEin in most other instructional

technique. The tendency on the part o some users to identify "correct"

responses is evidence of lack of unc:i-stancling of the technique.

In spite of frequen, warning, F.,c1-,-; users tend to view the materials

as if they contained all the contenz: r_o be covered, zhe concepts and

skills to be learning. Uhile one CE-71 gain skill in writing memos or

responding to telephone inquiries sed on the simulation exercises, the

skill will have to come from some c,::-._her source than the materials themselves.



!n almost 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 neces(-,ary that some be constructed to illustrate parti-

cular concepts or processes the instructor feels important. To the best

of my knowledge, those developed at the Centec 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 diffir *-r, respond to a

stimulus item without having opportunity to cc,. icL another person ;II

the system.

In this writer's opinion, the most critical 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

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

participants 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

retAilting from prior actions. Because of the large numLer of alternative

solutions to any problem 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

it seems to be a most appropriate instructional strategy. Planning is a

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 ao:l (2) simulation as it might be used in modeling an organiza-

tion and training people 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 powefföl but simple concepts in (improving your organiza-

tion's capability to plan for program change.
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