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1ndustz1es are bogu;ng uhile others ace declxnxng, the challenqe to
vocationral education remains greater now than ever before. Computer

technology in the 1580s will invace virtually all major occupations;

radically changing the work place world. Computers; and other high~

technology spin-offs; will become an integral part of many Americans’

lives, In Plorida, already a 1§ades in space-age technology, the needs

to incorporate this new technslogy into existing curricula will be

vital to the economic survival of the state:

Tois portends many changes for vocational edocation. As new

technological tools join the more traditional methods now in use, voca-
tional education programs must guickly adast to the changing needs of
business and industry. This will not only involve changes to the
curricula of the various vocational programs, but it will also demand

a mocdern and comprehensive planning and support system for those voca-
tional programs., Vocaticnal education must be able to integrate the
new technology lnho :he cla=srooa ~ This uill be true foz many a:eas,

The Vocetional Education act of 1963 was enacted nearily twenty

years aqo....tt that time, over 75 percent of the states used a ﬁaczi—

ity plsnning & thodology which allotted a certain amount of fioor ares
for cach student to be housed in a given program (Kiibkunas, 39é6a).
Since then, the bulk of professional resesarch into improved sethods of

plxnninq éaucational tacilities has come to emphasize the duaign of the

occur in the prograi. As Nirdan {1968, p. 14) statna:

~_The building should gerve the program. The focility
should not bé planned until the groups to be served and
the curriculuma to be provided 2re finalized. There is
little wisdom i approximating the gquare footage, student
capacity and equipment budget until these basic questions
have been answered.

And 1f;, as many researchers maintain; the vocationai facility must be

designed to support the nceds of these many rapidly changing programs,

that will demand a flexible and retponstvc methad of planning those

vocationai facilities. Facility planning methods adopted in the 1950s

are likely to need modification for use in the 1980w.

Exaccly hdw ii thé preiént ﬁéthcd of plunntnq vacxtionil ficil-
ities deficient, 1! at ali? And, what are the neceifacy eléments of
an improved method? 'The answers are ng;fgimp}e. But; vocatichnal
educators are finding {t increasingly difficult to meet the changimg
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needs of the American work place with facilities maﬁngd miaa a for-

mula that specifies minimum square footage allowa:. ¢s per student.

Bowever, that is the method stili in use in many states, including
Florida.

What is needed instead is a method which builds upon the curricu-
lum to be taught in the vocational program. This methodology uses the
curriculum as a guide to help determine the activities which the learner
should master, and, from that, to Jdentify the equipment needed by the

student to master the skills in the curriculum. The equipment lists,

in turn, can then be uged to determine the size of any instructional

area, together with the need for suxiiiary spaces, particu:taiiy

storage areas. Thig approach facilitates other tangential facxlxty

planning considerations; such as the needs c‘ handxcapped students or

of women entering vocational pragtans that have historically been

dominated by men. and, perhaps most xupﬁttant of all, the approach

taken by this new nethodoiogy EUCIBes attentxon on the skxlls to be .

planning process. As more ard more vocation il ptogtans convert to

compe tency—-based curricula emshasizxng the 36b—re1ated skills which the
student must master in order to be siuccessfil in the chosen vocational
specxaltv aftﬁt gtaduation, the importance of the curriculum takes on
addad significance. In today‘'s society, the curriculum should deter-
mine the equipment that is necessary, and the space needs of the equip-
ment should guide the determination of the floor space required by a
vocational program.

It is this need that the present project addresses. This report
describes the development and field testing of a facilities planning

methodoiogy that first determines the curriculum to Ee tauqh&. and then

uses that curriculum to identify the equipzent meeded, anmd, finally,

uses both to estimate the floor space needed for a given vocational

program. The facvility planninq methodo‘oqy pzesented in this report is
preliminary. Through its use, it can be further refined to meet the

needs of the State of Florida.

N Failure to accept this challenge--to desiyh facilities based upon
the nature of the instruction to take place in them--will leave
Florida's vocational education system in the amorphous situation of
trying to deliver modern, compstency-based curgicula thrpugh the use

of facilities planning methods adopted in an era when the curciculca

was defifed by the minimum number of contact hours of tnﬁ%tmctiam.

Florida cannct meet the challenges of tomorrow; 7icr even ihe problums

of today; by using the facility planning methods of yestezday.

Review Of Literature

Most states take seriously their responeibilities to plan complete
and compretiensive vocational-techinical education programs that meet the
needs of their citizenry. Many such studies have fseen funded, each with
a varying utility for cther researchers about t& widark on a similar

task. The more impoxtant of these studies are reviewsd here.



Studies of 15 or 20 years ago emphasized specific ’*ngtédt§§§s~

in the vacatzonal progras; moch as a cookbook Iists the ingredients in

a recipe. Kishkuonas (19663) publxshed a sutvey of spzce standards for
vocational programs of every state in the nation. At that time, it was
particularly common for state education departments to spegify standards
incorporating minimum floor areas, witk little or no regard for the con-
tent of the curriculum to be taught.

} Follovxng passage of the VOcatxonal Education Act of 1963, a_
gradual shift occurred away from the specification of cookbook-~style
standards: Instead; alternate methods were substituted which first
identified the principal elements of the curriculum and then tailored

the facility tO meet the needs of that program of instruction:

This literature review examxnes both the cookbook-oriented and

the curriculum-oriented approaches to facility planning. Both have a
role in a carafully constructed facility plan, and neither is an end
in itself., The first section of this review examines important con-

cepts in the planning of vocgtiqna; education facilities. Before we
begin such plans ourselves, it is important to know what constitutes
a good facility plan.

~ Following this, we excaine the methods used by othe:s to prepare
facility plans. tihile each method purports to address the same topic,
the actuai content varies widely. Some facility plans attempt to pre-

sent specifications for system—wide planning for an entire state voca-

tional education program. Others were prepared for tho purpose of

planning a particular program or site-specific facility. Our intent

here is not to zttempt to determine which are more complete or more

appropriate for i¢s intendsd purpose. Indeed, that is beyond the scope

of this report. Instead, we identify the common core elements of a

vocational facilities plan, as well as important elements that are
unigue to one Gr amother planning methodology, but which 3lso have
particulag relevance _to the present model for determining tuilding

space requirements of vocational programs.

_ Iu a third section, we summarize those studies Which present
standards Ldentifying floor,spacp,requiromentg, Ags has been mentioned
above, studies which emphasize this “"cookbock®™ approach often have

limited utility. However, when they are viewed as a resourcte; rather
than an end in themselves, they can have value to the vecaticnal

facility planner,

One important ronsideration in the planning of vocational educa-

tion farilities is the equipment to be housed in the facility when it

%écﬁmﬂs opetattonli. Identification of the equipmernt required for a

given proyram is an exhiuntive ard time-consuming process. Because

many previous studiez have prepared equipment lists fux vocational
programs, they become another resource for thi vocational facitity
planner. Of course, the equipment reguizad for any present or future
program can be expected to vary from the equipment identified as being
necessary for any previously designed program. However, the use of
equipment lists from previous studies can provide a sztarting point for

0
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present-day studies that require the Specification of equipment for a
given program.

Infore=t¢ion Recuired for Planning Vocational-Technical Education
Fagilities

In this section of the literature tevxew, the varxaus kinds of

znfatmat:on fequ;red by archxtects and ather buiidxng desxgn prafes-

vocational program are examined. Unfortunately, there is no common
terminology for this program-specific information. The terms, “"guide-
lines®, "specifications®, “3tandards", and “design criteria® are used
almost interchangeably from one study to another. But, what we are _
talking abcut is, “thHe written outlife of the vocational and technical
‘education program and the facilities needed to accommodate that pro-
gram® (Wisconsin State Board of Vocational, Technical; and Adult
Education; 1964, p. 16; Chase; et al.; 1965; p. 20).

The relat;onshxp pf the xnstructxonal facxlxty to the program of
instruction is an impdrtant one. The Council of Educationai Facility

Planners explains why:

Expressed xn another aay, 'the buxidzngs should serve
the program, ' The facxlxty skould notr be planned uncil the
groups to be served and the curriculums to be provided are
finalized. There is Little wisdom in approximating the
square footage, student capacity and equipment budget until

answered. (Nérden, 1970, Ee 115

Regardless of how much authors agree that the needs of the pro-
gram should guide the design of the facility, there is less aqreement

on the specific content of manuais designed to facilitate that process.

For exanple, Valentine and Conrad (1967, ps: 79) state:

Although planning manuals can get very specific, the
manuals should also be open-cuded. The planning guide is
fot intended specifically and primarily to help the archi-
tect. it is tb heip the educator do hia planninq before the

(1974, ps 6):

 After the desired instructional _program has been
defincd, it becomes necegsary to begin the more detailed
aspacts of the planning sequence. Educaticnal specifica-
tions are detailed descriptions and standards which may

serve as a basis for facility planning decisionss:.:Educa~

tional specifications are s critical part of the planning

process. The more detatied and compieterthey are; the more

likely they will serve as a useful tool to the architect.



The architect will be abls &6 transfer these specifica-

tions into a preliminary layout with a minimum of design

But, the problem of the contznt of facility standards involves
more than the "general vs. pecxf;c élscuégzops by itself. 7K;sh5una$
(J966b,7p. 7) presents several other factors which often tend to limit
the utility of standards:

A number of usable standards; which providé recom

mendations for total space; total equipment; and even

environment, are avaxIabIe for facxixty plsnning: How-

ever, these standards, many of which are recgmmended by

State departments of public instruction, have gualities
which tend to make them inflexible and cut of date the
mxnute that they are put down on paper. Some of the

1. Standards ate based on the apparent success of
exxstxng facilities &> meet the needs of courses written

in the past,

2, Recommendations are made for single courses con-
ducted in single rooms;

3. Locations of perimeter walls are assumed io be

unchanging:

4. Sizes of classes are assumed to be unchanging:
5. The possibility of making new equipment arrange-

mernts is assumed hot to exist.

Other authors have identified additional aspects of the facility
plan which do not receive sufficieht attention., Gildan and Buckner
{1981, p. 5), writing for the Florida Lepartment of Education, state:
"Facilities are very important to equipment selection. The size and
type of equxpment needed should determine the nature of the facili-

ties: Too often it is the other way around:"” Stalismith (1974; p. 8)

elaborates on this point:

1t is essentia+ that equxpment lists and equipment

1ayouts become a part of the specifications so the archi-

tect has some idea of proposed mechanical requirements: and
design layout features to be desired in the preliminary
layouts. While it is not necessary to list hand tools and
pieceé bf equipment which w111 be stored in cabinets, it xs
The equ;pment list,should be separated byfrqoms and by fixed
or movable categories. Information needed for each piece

of equipment is the floor space required and utilities
required.

§
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The need for storage, mentioned above by Stallsmith, is itself an

important consideration. Valentine and Conrad (1967, p. 3) state,

"Storage is the most overlooked factor in designing an educational

facility. ¥ The result of inadequately planned storage is that valuable

Iaboratbry work space is often sacrificed, frequently resulting in

additional safety hazards (Stallsmith, 1974, p. 8).

There is one final consideration in planning vocational-techni-
cal ~education faczlztzes which has not yet been mentioned. Myron
Bender (1978, p. 23), in summarizing the task of the educational
facility planner, reminds readers that:

The goal of environmental design is to provide facili-
ties that will support and enhance the curricular programs
and instructional actions: The model Of an environmental
system.:.includes four components: (1) physical facilities;

(2) instructional equxpment, (3) laboratories suppi:es and
materials; and (4) the learner. The latter is the most
important of the four components since our objective is to
prepare individuals for the future.

Elements of the Facxlltiestes

_ The previous section of this literature review examined the types
of information required in planning vocational ediucation facilities.
But? once the necessary information has been identified, it still
remains to be determined how that information will be applied to the
actual process of planning the facilities. This was not a problem in

the "old days"; when the cookbook approach was used. One simply counted

stﬁdents into groups of the desired class size; assigned one teacher to

each group, and put the grodps in classrooms having a specified minimum

floor area. Starnford Unzvers:ty, in designing a vo-tech center with

several unique features, used this method in Richmond; Virginia:

In order to determzne the number, kind, and size of

the educationdl spaces which will be required to house the
pre-techrnology program in the Richmond Unified District,

the follcwing procedures were émployed:

A. The number of students that could normally be
expected to enroll in each of the elective and requzred
courses were determined for approximately 360 students.

This predxctxon was based on previous program experience

(1961-1966) in the existing high schools.

B: The information thus obtainad was translated into

the number of periods reguired to meet an enroilment of

360.

€. Based on the number of periods needed for each
subject area, . the number of teachirig stations was deter-

mined. (Pliutte, 1965, p. 17)

13

i
oN
[l



Ebdéy tﬁé pibbiéﬁ Gf aesiqning vééatibnéi é&uéafian faciiities is

fgg;;;ty once 1t7bas been built and put into service. Louis Kishkunas
(1966b, p. 1) calls everyone's attention to this:

Creating flexible facilities does not relieve educa-

tors of the necessity of careful planning. Furthermore,
existing space standards upon which facility planners now

depend do not provide solutions to problems created by new

devalopments in education: Some of the new developments

arew dynamic relationships between different subject areas

and resultant efforts to share subjeét matetini, space, and

equipment; small, medium, and large group imntruction; and

new courses involving the use of new equipment types.

So what, then, is the best way to ptoceed in attemptxng to plan
the amount of space requited for a voca;xon;l program? Again, there

is no consensus in the field. Dxffétéﬁt authors use diff2rent methods

with varying degrees of success. But, the different metdods, in turn,
often highlight unique elements in the desxgn process--elements that
may have had particular significance to those authors at those points
in time. We now examine the unxque aspects of the many studies which
continue to have relevance to today's facility planner.

Seldom do studies by different authors agree so coppieteiy as the

1964 study for the Wisconsin State Board of Vbcatxonai, Technical, and

Adult Education and the 1965 study for the United States Department of

Health, Education, a:l Welfare. These two studies prerent the follow-
ing detailed planning specifications which the authors sugdgest should
be part of any study to allocate space to vocational programs:

 Statements of the piiilosophy ard objectives of each
of the subject offerings.

_ Space requirements, numbers, and kinds of rooms
needed for each subject field.

Special utilities and service needs in shops and
laboratories.

Relationships of spaces required or preferred.

Environmental factors needed or 3§§§i§§177(?§§§§§$§§

State Board of Vocational; Technical; and Aduit Education,
1964, p. 16; Chase; et al., 1965, p. 20)

The Michigan Department of Public Instruction (1964); in a bul~

letxn prepared to help designers of industrial edocation f;cxixtxes,

called for greater attention to be given to the size and type of equip-
ment required for the program being planned. A similar, but later,
study for the Wisconsin Department of Public Instruction elaborated on
this need:



~ After the desired instructional program has been
defined and scope and sequence of courses planned out%,
it becomes necessarv to begin estimating space needs....

There are three basic space requirements which should

be considered. They are: (1) statton allowances--space

dents around the machines. and a minimum of _safety ciearancs;

(2) station circulation burden—-qenerai circulation Zllowance

within that area of the laboratory containing stations, such

as aisle space and traffic patterns: (3) general circula-

tion--space allswance for geperal support facilities, such
&8 clean up and future expangion. This last space cate-
qory usually amounts to about 25 percent of the total of

(1) and (2). (Stallsmith, 1974, P. 6)

Other authors call attentiicn to additional design criter;a. which
they su§§ést are important to a facility plan. The planning guide
developed by the Council of Educational Facility Planners suggests the

importance, among ~:ter t.hmgs, of the need to Specify whether the

curriculum ig to emphasize "practice exercises” or “customer work"

(Nerden, 1968, pp. 36-38). A study for the Maryland Department of

Education by the Council for Exceptional Children suggests the need for

enormous detail in the educational specifications, even to the point

of identifying floor and counter work surfaces, lighting brightness,

and accoustical characterxstics. in addition to the other, more com-

mon, facility planning guidelines (Abend, et al., 1979). Stallsmith
(1974) calls for educational planners to include a floor plan for each
1aboratory showing the location of each piece of equipment. And,

lastly, Sledge, et al., (1980), and the United States Departmént of

Health, Education, and Welfare (1968), state that it is essential to
provide access for handicapped and disabled students when planning
today's vocational education centers.

in developing specifications for educational facilities can only occur

when there are infinite resources: And; in education today; resources

are not infinite: 1In fact, they are constricting: 1In the preparation

of the model for facility ptanning presented in this project, an attempt

ﬁltiﬁitélﬁ. the question of "balance®” must arise. Infinite detail

has been made to emphasize a seiect number of criteria which; from our

perception of the current state of the art, seem to be crucial to the

facitxty design process, whxie still attempting to keep the process as

simpie and straightforward as possible.

other design criteria. When this occurs, it may come as a result of a
carefully developed plan which was not presented with the study listing
suggested floor areas.
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Sometimes the floor areas are incorporated intc state law, admin-
ist:atzve :ules, o: 1oca1 :egulations. This is the ptesent situation

states. Kishkunas (1966a) found 75 pe:cent of states responding to a

nationwide survey of space requirements for vocational facilities were

then using methods which incorporated minimum square footage standards.

But, Kishkunas (1966a; pp. 4-5) recommends care in the use of tabula-

tions of esquare feet per student:

A mtz of caution must ar‘company the ptesentatxon of
this material. At best, sj.ace standards can be no more
than a very general guide ia facility evaluation and plan-
ning. Although many states priwide specific rps-e recom—
mendations, no respondent provided information about the
curricula of the course for which these areas ace recom
mended. It is probable that the activities included in
the curticulum for a certain class in one state will vary
considerably when compared to the activitiez for the same
course in another state. Obviously; no evaluation of the
space provided for a subject is meaningful without a clear
picture of the activities tha: are carried on in the sub-

jects

Caveats such ‘as the one above, howeve:, do not deny the utility

of such studies. They simply reinforce the important concept that the

appncatwn of simpie measures of the :atiq of students to instruc-
tional (and other) floor space must be used cautiously when they are
applied to situaticns other than the ones for which they were orig-
iﬁsli;’r dé\?élb’p?d; Most ’téséa’:’chéts ag”:éé on. this §diﬁt; ah’d many

numerous vocational specialties. Many of them followed closely behisnd
the passage of the Vocational Education Act of 1963, but in recert
years the number of such studies has declined. The following para-
graphs describe some of the more noteworthy facility studies.

Agriculture: Most of the facility guides for agriculture and

agribusiness progranms use the "cookbook® approach; as was done for

Florida's vocational ptogtams in ag:icui;tu:e (Flotida Bepa:tment of

Education, 1968) . That is also the case with North Carolina's coun-

terpart, now badly outdated (North Carolina State Department of Public

Irstxuctién, 1962) . A study done by the State of West Vitgmxa is

lists for such furniture items as cabinets for storage of student pro-

jects, magazine display racks, and other similar items (West Virginia
Board of Education, 1967). It does not indicate whether the instructor
is responsible for building those classtocii items nor whether f.hbse
designs are the "approved® designs. A better reference, largely
because it is newer, is the guide published by the Wisconsin ﬁepa:ment
of Public Instruction, "Buildings and facilities for vocational agri-
culture/agribusiness departments®™ {Sledge, 2t al., 1980).

flome economics. One of the two sources identified for planning
home economics progranms was prepared by the Ohio Department of Education
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(1967), and, while it is now somewhat datad, it is both a well-written

and comprehensive treatment of its subject. It discusses nine differ-

ent types of activity centers that are genetaiiy found in _home economics

departments, including: child care, clothing and textiles, and food

and nutrition. It addresses storage needs and furniture and equipment

required by the program. It also includes a number of miscellaneous

features not often found in facility planning guides, such as progranm
cptions with respect to lighting, floor and counter surfaces, and
wiring.

~ The otner home economics facility planning guide was one of a
series prepared by the Center for Vocational and Tec..dcal Education at
The Chio State University, (Meckley, et al.; n.d.). It presented a
complete methodslogy for conducting a facility study, including all

forms required to determine floor space and equipment needs: The forms
identify the major components of the instructional program and; using

that information, identify the different types of instructional areas

required by the program: Other volumes in this series are discussed

later in this section of the literature review.

Jg education. Sevetal facili.ty planning guides fot indus-
tnal atts education programs were identified in the course of this .
literature review. The most far-ranging teportfj.s one p;gpa:ed for the
Wisconsin_Department of Public Instruction (Stallsmith, 1974). It sug-
gests a planning methodology and includes samples of the data collec-
tion forms to be used in determining facility needs. Most topics in
any other similar studies are also discussed in this publication. PFur-
ther; it includes such esoteric topics as financing the vocational

facility and an analysis of Occupational Safety and Health Act require-

ments for industrial education programs.;

another good scurce was ptepated for the virginia Depattment of

Education (Hughes, et al., 1978). It presents a methodology for deter-

mining lab floor space requirements and equipment needs keyed to the

industrial equipmemt lists for eight different types of industrial arts
labs.

The first, by the Michigan Department of Public Instruction (1964),
includes discussions of the lore common topice such as space and equip-
ment needs, plus such topics as dust collection by the heating and
ventilat‘on system, soundproofing requirements, and safety require-
ments. But, the discussion is far too brief to be motre than a very

g’éiﬁ:ém guide. The second study, by Bender (1978), is altogether too
brief.

program, laboratory and shop facilities are often regarded as the ~ost

Labs and shops. Of all the different elements of a vocational

important. This bas resulted in the publication of a variety of guides

for planning shops and labs. Of those identified in this literature

survey, the Mississippi Department of Education (1967) prepared the
most comprehensive. It discusses a variety of lab-oriented programs.
Engshaszs is placed on safety, part_:.cui;uiy as it relates to other pro-

gram elements, such as equipment nceds, storage, and floor space
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requirements. Never is there a reference to any ratio of square feet
per student, but instead the report discusses the contents of the cuz-
riculum of twelve types of shops and how that, in turn, affects facxlxty

needs.

Another good discussion of laboratory space needs is that of
Mehallis (1970), presented as part of a workshop on facilities and

equipment planning for vocational proyrams held at Colorado State

Ur-'versity. Doctor Mehallis discussed the general requirements of

labs, together with suggested data collection forms to be used in

identifying floor space needs and necessary equipment.

N The Ontario Department of Educatxon (1968, 19692 prepared two
studxes on shop requirements which are somewhat traditional in thexr

ning. They,gre,someyhat unique in that ;bey present elevation draw;ngs
of shop facilities along with suggested floor plans.

Other facility guides. The Ohio State Univerzity Center for
Vocational and Technical Education was very active in the late 1960s

preparing facility planning guides for a number of programs: Each used

a similar format, often including identical wording for standardized

sections of each report. All of the Center's reports applied a uniform

me thodology to the problem of identifying facility needs. Sample forms

were included with each study. This literature review located six such
studies. auwmtxve service trades (Kdam, 1969). data processing

. ldentifying equipment needed for a vocdtiocnal program is 3 p%;nﬁ-
taking process, Perhaps that is why sSo few studies include equipment
lists with their recommendations of the necessary amount of floor
space for vocational programs of a given type. 1In addition, earlier
studies generally do not discuss the curricolum content of the voca-
tional program when presenting lists of instructional equipment. For

example, a study on vogational facilities and equipment for agricultural

programs written by the West Virginia Board of Z=ducation (1967, p. i)

This publication...has been developed to assist county
boards of education, school administrators, and teachers of
vocational agriculture in providing fxcilities *or depart-
ments of vocational agriculture in Wesg,vﬁrgigia. The bullie-
tih caﬁ;..bé used as a guiaé fer eétsblighéa aégartments to

equxpnent for effoctive vocational education.

Compare the above study, which includes no reference to the cur-
riculum, with the following report prepared for the Wisconsin Department
of public Instruction (Stallsmith, 1974, p. 22):

18

I
:‘
I



_ The only real basis for selecting equipment is the
educational program to be offered within the facility....

Activities determine the choices of equipment. It is

critical that the selection committee be aware of the
curriculum and the activities which will be expetienced.

One recent publication which dis include better information corn-

cerning thy curriculum than is normally encountered is Sledge, et al.,
(1980) . This document, prepared for the Wisconsin State Department of
Public Instruction, discusses equipment not only in terms of the amount
of space required for that equipment, but also in terms of the amount
of space that is required for access Etéﬁﬁa each piece of equipment:

i Perhaps une of the better available methods of keeping the cur-

riculum in mind when working with equipment lists for a vocatiomal pro-

gram is to use the V-TECS catalogs; which imcorporate curriculum tagks
with the equipment required by the student to complete thw tasks. In

fact; that is the method ysed in the present study to prepare a meth-

odology for determining building space requirements for vocational

programs in Florida. No other studies were discovered in this litera-

ture review which used V-TECS catalogs for any similar application.
Purpose and Objectives

Ks was ptevzously stated. a need exxsts o expand ptesent methods
used to 1dentify facility requirements of vocational programs to include

an examination of the curricuium and of the equipment needed to support
that curriculum. This project serves as a point of beginning in this
process,

But, it should be kept in mind that there is no single "best"”

method for determining building space needs for vocational programs

Furthermore, the model presented as part of this research will, =o doubt,

be subjected to review and possible revision by numerous other individ-

uals in the field of vocational education before it is adopted for

general use in planning vocationzl educsntion facilities in Florida.

Thus, it is the purpose of this research to develop an alternative
methﬁdalogy which incarporates a detailed eiﬁﬁination of the curriculum
in determining the building space required by vocational instruction
programs in Florida. The specific objectives by which this project
attains its stated purpose are as follows:

,l. Tb idéntify the inportant elements of a curriculum-oriented

tent of competencvibased vocational programs:

2. To develop & facility determination model that permits build-
ing space standards to be identified for competency-based vocational

programs in Florida;
3. To field test the facility determination model on selected

vocational programs in Florida; and
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3. Tc evaluate the facility floor srace standards obtained in
the field tests: a) through input ob,ta,me,d from advisory committees
formed for the purpose of assisting with the field tests, and (b)
through a comparison of the results of the field tests with floor
space allowances prescribed by the state board of education.

METHODOIOGY: DEVELOPMENT OF THE MODEL

Important Elements of a Facility Planning Methodology

The review of literature, discussed in an earlier section of this

report, ;zsmted out nUmMerous impottant xspw:t:s assc::iated ﬁith the
determination of floor space estimates., Many of those features were
incorporazed into this facilities plannmg model. However, some design
considerations that were specifinszily oriented to a particular voca-
tional program had to be omitted., Thia was, in large part, due to the
fact that thiz facility planning methodology was to be sufficiently
flexible to permit its application to any vocational program.

The Curriculum Should Determine Building Space Needs

The most frequent comment recurring throughout the professional

literature is that the curriculum should guide the design of the instruc-

tional facility: The amount of floor area allotted to a gi;ven vocationmal

program should not be determined by some fixed standard that is uniformly
applied to all vocational programs. Nor should it be determined by
compar ing t:he floor space allotments of a qiven mtiéml program to

the allotments of other programs, even closgely related programs,

 The overriding consideraticn is that the floor space allotment in
a given program should be designed to support the instructional activi-
txes of that ptogran. Seldbii iill two separate and dia‘tinct vocatxonal

eration alone, the same floor space allotments, But, when this rare
situation does occur; the allocation of identical amounts of building
space should be justified by the results of a careful investigation.

Perhaps the greatest advantage associated with the use of a facil-
ity planning methodoloqy derived fram the curriculum to be taught is

that input from instructional personnel will almost certainly be required.

Many of the disadvantages associated with more traditional methods,

methods which allocate building space based on some specific formula

that identifies ﬁ:oor area per pupil, do not permit input from instruc-

tional personnel. As the formula becomes more and more outdated, the
need for adjtxst;mnt in the fatmla becomes qreater. The only appropriate
:enedy is to pro.ide a nechanisn whereby the advice of instructors is

made an integral part of the facility planning process.

While it is important that the instructional areas be of a suffi-
cient size to permit the desired learning to take place, it is also
impor tant that the vocational program have adequate storage space.
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Many authors cited in the literature teview commented that stbrage

facilities are frequently inadequate to support the needs of the pro-

grams

Fuzthermbre, the lack of adequate storage, or of appropriately

designed storage areas, often results in unnecessary equipment remain-

ing in instructional or shop arezs. This, in turn, can resilt in an
increased likelihood of theft, perhaps resulting in greater insurance
or equipment replacement costs.

In additimn, the storage of equipment in shop;, instructional; or

1n3uxy. In extreme situations; such personal injury could result in a

lawsuit which might involve both expensive litigation and, in cases

where the school board does mot preivail, even more expensive sc¢tle-

ments due to negligence on the part of the schocl. and, even though

the probability of such i situation ever cccurriﬁg is small, the con-

sequences could be very large when that remote event happens.

The Identification of Necessarv Program Fouipmernit

Facilxty plans of 15 or 20 Yeéars ago seldom gave any attention to
the equipment to be housed in a given vocational program. They, instead,
mentioned ‘only the floor ~space allotment per student., Or; when equip-

rer student, the final floor-space-per-student ratios often did not
provide a discussion of the rationale or methodology by which the

equipment space needs were integrated into the minimum floor areas.

The result was a method for determining floor space for a qxven

vocational program that obscures the reiatxonshxp between the xnstruc—

tion and the equipment necessary for that instruction to occur. As
technological advancement results in changes in a given vocation, the
equipment geeds may also change. However, the tendency to use the same
ratios of floor arez per student often persist for years after the pro~-
gram's equipment needs have changed, with the vocational instructor

constantly having to "make do™ with cutdateéd sSpsce allowances.

_ The problems with the above-described approach to planning space _
lxteggture. The gh:us;,of recent research indxcates a clear need to
provide greater visibility for the equipment used in a vocational pro-
gram when the program'’s floor space allotment is being determined.

Key Steps in This Model

Once the inpottant elemeats of a sound facility planning method-

ology had been determined, it was then necessary to incorporate them

into a workable methodology suitable for use in the State of Florida.

To do this; the overall facility planning process was divided into a
sequence of five separate tasks, as shown in Figure 1. The following

sections discuss each task, illuatrating Ixw the essential elements of
a facility plan are incorporated ifito the présent methodclogy.
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Task 1: Identify what is to be taught

B

Task 2: Identify how it is to be taught

Task 3: Identify what supplies and equipment

are needed to teach it

task 4: Identify how much space is needed

Task 5: Evaluate the space required for the

Figure 1. Overview of the Model for Establishing Facility Standards
for Vocational Programs.
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Identification of What It To Be Taught

7 The curriculum should guide the design of the educational facil-
ity. This concept forms the backbone of the present facility planiing
methodology. Because the model prepared as part of this research pro-
Jject was to address a broad range of vocational programs, it had to
have flexibility by design. But, it also hid to permit attention %o be
focused to the specific needs of eacth particular vocational program.

To balancs these two objectives; the model calls for an advisory

Committee tu be formed for the planning of each vocational facility:

Their job is <0 oversee the transformation of the curricairm into floor

space estimates for the program. ‘heir input guides the precess through

eacl of the steps in the model:

While it is simple to state that vocational facilities should be

designed based upon the needs of the curriculum to be taught, the
actual implementation of the process is complex. V-TICS catalogs
(catalogs of uniformly structured petrformance objectives prepared by
the Vocational-Technical Education Consortium of States) were used to
xdentify the ptincipal tasks to be included in the curriculum of the
program for which facilities were being designed.

The use of the V-TECS cataloge for the purpose of identifying the

content of the curriculum for a given vocational program seemed sen-

sible; simce the catalogs: (a) include only those tasks that have

direct reievance to a student's successivi petformme on the jmbz and

(b) include for each task the tocls; materials, arnd other tmtxucg§9m1

rescurces that are to be given tn, and used by, %he stujent in master-

ing the program. Without the use of the V-TECS catalogs, each of these
cuzzzcﬁlum-relamd activities ba*omeu a fonlidable undertaking. in view
of this, it remaing & surprising fact that there m been no previcigx

mntion in t:he professional iiterature of the use of V-TECS cataiogs for

either of these pusposes.

dentifization of gequences. This methodolugy continues beyond
the xdentif.ication of the content of the program curriculum. Once
those tasks that comprise the curriculum have been .dentified, the
advisory committee is then asked to identify related groups of tasks
that should be learned as part of an imstructional sequence. Aas ured
bere, a "seguence" refers to a seriss of tasks that should be learned
in a 1-2-3 order, ove task directly following the next:

For exzmple, in an autaactive mechanics program, the advisory
ccimittee may decide that two performance objectives pertainming to a

car's aiternator-—cne ot diagmosing the melfunction and the other on

repairing the malfunction—-should be learmed in sequence:

~_The purpose of identifying sequences of imstruction is to call
attention to ciweiy related tasks so that in hmz fxcility pmmiiﬁ;
activities, when the methoé of imstruction is being determined for a
given .v.nst:@cticnal task, the Z@visory committee ill be 3ble to exanipe
each task in the sequence to see whether o not a common method of

23
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iﬁstruciiéﬂ can be us?ei:i E‘o’z sii taské iéi i:he sequence. iih”e’t’e i:hix can

mfan 1nstzuct§gnal sequencﬁe,, then,a cCo%% BavViigs may Qc.ut,m t_he over-
2l program. Of coutBé, {f the nature of the tasks comprising the
sequence suggest that a btommon method of instriction is not sufficient,
then the more apptopriate methods should be recommended, however varied
they may be.

Identification of ﬁi&ié@iéiféé‘ In a wanner similar to that

uzed for instructional seguences, this methodclogy also identifies

instractional prersguiszites for each of the Zasks in thié rurriculum.

Instructional prerequisites are tasks {or pesformance cbjectives asso~

ciamd with those tasks) which d/evetop kmvwiadge or skiits that are
necessary for the students' succvessful completici wf iated, and gen-
erzlly more complex; performancs obzéctives and which are thus tequired
to be successfully completed prior to the studepts' attempting the
later performanceé objective.

Por #xampleé, in Yhe automctive Mechanics wrugram mentioned abiove,
the two tasks associated with the Alternator niglit have as a prereq-
uigite another task pertaiming to the removal amd replacement of the

fan balt, since the fax beit would normally have to be removed before

the alternmator could be repaired-

vhile prerequisites may never present a ptoblem in the instruc-

tional curriculum, that sometimes is not the case;, Vocational pro-

grams tmit hiave many preteqnisxt,éﬁ eiriy in the course of instruction

may sieed more of the ingtructional materials and the occupation—
reiated tﬁel: asmiabed ﬁith those prerequisia tasks than might
otherwise be the case if there were no (or few) prerequisites; The
possibility of suen bottlenecks occurring is diminished when the pre-
tequisites are more evenly spread throughout the curriculum or when

there are relztively few prerequisites.

Idgntification of How It Will BE Taught

After the content of the currictlum has been determined, the
advisory committee must recommend an appropriate method of instruc-
tion for each of the tasks in the cirriculum. The possible choices
inciude: (a) irstruction in either large or small groups, (b) learn-
ing activity packages ased in individualized instruction; (c) czrrels

equipped with a movie or sifde prejector or with a television and

video cassette player; or (d) laboratory work; either instructional

exercises o actuaal works

) It is m@rtzﬂt tb identxfy an apptopzxate instructional method-
clogy for each task in the yocational program: The V-TECS cataiogs
provide a relarively complete inventory of the occupation-related tools,
machines, ond mmterials required to complete a giver task. But, they
do mot address the means vhereby the knowledge or =kill pertinent to a
given task is to be cultivated in the student.

24
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ﬂéi}é'ztﬁéiéaé, some type of instructional supp’ori: may be required:

storage space, perhaps a few linear feet of shelf space. On the other

hand; specially equipped carrels will require substantially more floor

space. But; whether the instructional resources associated with a

parttcu'tar task are space—consuming or not, y:hey are important in any

comprehensive examination of floor space requirements;

to_Teach the Program

'rhe third step in determining the floor space requirements of a

are needed to teach each task in that program. The V-TECS catalogs
usually provide a complete inventory of the occupation-related tools
and equipment required for the student to learn each task. Instruc-
tional supplies and equipment are identified from the V-TECS catalogs
and from the advisory committee recommendations on appropriate methods

of instruction.

Based on the number of students to be serviced by the vocatxonal

program and the number of tasks reqhxxtnq a pa:ticukar item, the total

number of each separate piece of equipment can be calculated:

Identification o

ning methodology. The first is to have the advisary comuittee iden-
tify where each item is to be locatsd in the instructional faciltity:
Large machmery will remain in open areas of the 1ab or shop, whether
Eﬁéy are in use or not. Other smaller items will be stored when not

in use: But, where? Beneath counters and work tables in the shop

Two separate activities comprise this step in the facility plan-

area? In cabinets? Hanging on a wall? Or, possibly, on shelving? N

It is the advisory committee's task to determine where each item in the

program is to reside when not in use.

The segoxid activity involves calculating the amount of each type

of space required for ail items in the program. To do this, the size

of each item in the program must be determined. Large pieces of equip-—

pent must either be measured directly or estimated from manufacturer

supply catalog‘s ] In xdditicn, space must aiso be included aroumd each -

large equipment item to permit its safe use and to allow pupils to view
the instriictor demonstrating its operation.

1f itens are to be stored vh*n ot in use, the amount of storage

must be estimated, and that, in turn, must be translated into some
measure of floor area. For example, workbooks requiring six linear
feet of shelving may require only about one square foot of floor area,
assuming that six one~foot shelves can be installed one above the other.

sary floor area for thke vocational program can be estuuated by adding

25
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alt previously identified floor areas. Additional floor space allow-
ances must also be included to permit access to storage and equipment,
for trafficways through the instructional area, for restrooms; for
student lockers and dressing rooms, and for fire exits. The state

board rules (Florida Boaid of Education, 1978) provide guidance with

respect to what amount of floor space is necessary for these purposes.

_ The result is a preliminary estimate of the building space

requirements of the vocational program.

Evaluation of the Space Required for the Prodram

The final step in this facil;ty planning methodology involves the

advisory committee reviewing the preliminary flootr space estimates
prepared for the program. The committee is charged with the task of

reviewing the final result to verify the reasonableness »f the floor

space estimates. Where modifications are warranted; they are presented

to those persons coordinating the facility planning effort so that

appropriate adjustments can be made in the total recommended floor

areas. Once these adjustments, if any, have been made, the final esti-

mates of building space required for the vocational programs are now
complete.

Field Testing of the Model

Any new method for determining the floor space requxred for a

vocatxonai-gechnxcai educatiOﬁ program must be tested prior to its
adoption and further use, Without thorough field t#sting, it is impos-
sible to know whether the model does, in fact, provide usable informa=
tion about the building space needs of a given program. This section
of the final report discusses the procedures used in field testing this

model and the results of those field tests.

Field tests were initiated for a total of six vocational pro-
grams. Those programs, and the schools which partlcxpated in the

field tests associated with those programs; are shown in Table 1.

The Advisory Committees

Each field test included an advxsory committee ccmposed of at
least one vocational educator and at least one practitioner of the

occupation. The actual number varied from six people, three educators
and three practitioners as outlined in the proposed methodoloay, to

two pecpie, ile. one educator and one practitioner. <Table 1 includes
the number of advisory commxttee menbers used for each field test.

For the convenience of tha volunteer participants on the advisory com—
mittees, the project field test coordinator worked individually with
many of the committee members at his/her place of employment.

The Field Test Methodology

Except as noted above, the field tests themselves were meticu-

lous replications of the facility determination modei: As the
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Table 1

Vocational Programs and Educational

Institutions which Participated in Field Tests

- Business/
) o Vocational  Industry
Program School Consultant Consultant
Architectural Drafting Gulf Coast Community College 1 ‘1
Automotive Mechanics santa Fe Community College 2 2
Diesel Mechanics Orange County School pistrict 3 3
Licensed Practical Nursing Santa Fe Community College 2 2
Printing Lively Area Vocational-Technical Cernter 1 1
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participants in each test compieted each set of forms, pro;ect staff

would collect and process them. The informztion thereby obtained

would be Incorpozated into the next set of fbrms, and d copies of the

DeSpite the schools' willingness to cooperate; the field tests
xnvalved a_considerable commitment of time on the part of the parti-
cipants. Since participation in the field tests was voluntary, the
participants were neither paid for the service they provided, nor

relieved from any of their other day-to—day duties. Because the

sented a dilemma to the volunteers who could not ccnpiete both the

field tests and the other duties assocxated with their respective

occupations—the duties for which they were paid.

87 _ Vj i - E 7| i,, E;, ],j m ,i _
Architectural Drafting
The facility determination study for the Architectural prafting
program was the first field test to be completed: Architecturatl
Drafting also had the shortest V-TECS catalog, and that fact may

account for its swift completion. The longer; more intricate cur-

ricula required correspondingly longer times to permit advisory com-

mittee members to complete each set of forms.

A notable omission occurred in the V-TECS catalcg for the

Architectural Drafting program. It did not include a drafting table
as ore of the items to be provided to the learner. Understandably,

drafting tables are one of the most common pieces of equipent in use

by the profession (Schurter, et al., 1981, p. 63).

The results of the field test suggest that architectural draft-
ing programs warrant a smaller amount of space than would be pre-
scribed by draft administrative rules now being refineéd by the

Depar tment of Education. Table 2 summarizes the building space needs
suggested by the model, comparing it with the floor space allocations
proposed in the draft rules. The model provides only one-half of the

floor space allotment recommended by the draft rules. The largest

difference between the two floor space tabulations is in the instruc-

tional area. The model recommends a total of 1,017 square feet of

space in the instructional area: 796 square feet for active instruc-

tion; 9 square feet for active storage, and 200 square feet for access

and circulation: This compares with 1,620 square feet in the draft
rules.

Srintine Decunabior

Rs was the case in the tield test tor architectural drafting,
the facility determination model recommended less floor space for a

printing program than ig required by either current state board rules
or proposed revisions to those rules. Table 3 compares the square
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Table 2
Results of the Facility Determination for
Architectural Drafting Programs as Compared with Floor

Space Allowances of Draft State Board Rules

 Facility _ praft
Determination State Board

Instructional 796 Sq. Ft. 1520 5q: Ft;
Storage 9 sq. Pt. 160 Sq. Frt.

Noninstructional:

Entrance, Traffic - Inciuded
and Safety 200 sq. Ft. Above

B S Included i
Reproduction Room Kbove 270 Sg. Ft.

sink 20 Sq. Ft. N/A

Student Project ,
Storage/Lockers 100 Sq. Ft.* 100 Sq. Ft.

Office Space 100 Sq. Ft.* 100 Sq. Ft.

Hodel Shop - 540 Sq. Ft.

—

Tctal Space 1225 sq. Ft. 2630 Sq. Ft.

*From Office of Educational Facilities, Worksheet: G6A-2 Rules. Draft
of July 9, 198l.
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Table 3
Results of the Pacility Determination for
Printing Programs as Compared with Floor Space

Allowances of Draft State Board Rules

~Facility “Draft

o Determination State Board
Areas Model Rules

Instructional 1709 Sq. Ft. 6515 Sq. Pt.

Storage 242 sq. Pt. 250 sq. Ft.
Noninstructional:

Entrance, Traffic Included
and Safety 488 sq. Ft. Above

Office Space 150 sq. Ft.: 150 sq. Fts

Student Lockers 50 sq. Ft. 50 sq: Ft:

Total Space 2609 sq. Ft. 6965 Sq. Ft.
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board rules, and the most recent version of the proposed revisions to
the stati board rules.

Most of the difference in the facility Space allotment between _
the model and the staté board rules (both the present and the proposed

allotted to the ggxgiti?;ngi grogrim:i ‘p}e model suggests the needr fo;

an*y 33 peteéﬁt of the amouant sﬁggesteé by the present rules and only

26 percent of the anount suggestea by the proposed rules: Even after

nbninstxuctxonai space for entrarces, traffic, and safety (488 square

feec) are added to the 1nsttuctxonal area allotted by the model; the

new square footage is still only 43 percent of the 1nstruct1onal area
given by the present rules, and only 34 percent of the area given by
the proposed rules.

Automotive Mechanics

The facility determination model for automotive mechanics recom-

mended a similar amount of space for this program as that which was

recommended by the State Board Rules or the pzoposed revisions to those

rules. Table 4 summarizes the building space needs suggested by the

facxixty determ1natxon mbdei, comparing it with the fioor space allo-

cations in the propcsed State Board Rules.

The percentaqe d;fference between the faciixtxes determxnatxon
model and the proposed State Board Rules is only 1. 4%. PFor this par-
ticular program, similar space meeds were identif1ed by the facility
determination model and the proposed State Board Rules,

Licensed Practical Nursing

_ For the licensed practical nursing program, the facility deter-
mination model recomended less space than did the proposed State Board
Rules. Table S5 compares the square footage recommendations of the fa-
cility determination model with the proposed Board Rules. In thisz pro-
gram, no change has been recommended in the proposed State Board Riiles.

Board Rules is 68 percent; with the lesser amount of space being recom—

mended by the facility determination modei.

Evaluation of the Field Test Results

cator on the advisory committee evaluated theé overall adequacy of the
floor areas suggested by the model. The evaiuation covered the following

topics:

Kftit the space iltimxtil h:d been calculltid, the vocational edu-

a) the instructional area,

b) storage areas;

31
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Tabie ¢
Results ot the Facility Determination for
Automotive Mechanics Programs as Compared with Ploor

Space Allowances of Draft State Board Rules

_ Facility _ Draft
Determination State Board

Areas Model Rules

Instructional 4457 sqg. Ft. 3945 sq. Ft.
Storage 163 Sq. Pt. 740 Sq. Ft.
Noninstructional:
Entrance, Traffic Included Included
and Safety Above Above

|
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Office Space 10

Student Lockers 50 sq. Pt. 50 sq. Ft.

Total Space 4745 sq. Ft. 4810 sq. Ft.




Tazle §
Results of the Facility Determination for
Licensed Practical Nursing Prcgrams as Cozpared with Ploor

Space Allowances of Draft State Board Rules

Facility ~ Dragt

Determination State Board
Areas __ Model == Rules

Instructional 280,3 Sg. Ft. 2421 5q. Ft.
Storage 26:7 S5q. Ft. 200 Sq. Ft:
Noninstrcctional:
Entrance, Traffic S
and Safety 488.0 Sq. Ft. Above
Office Space 105.0 5q. Ft. 105 Sq. Ft.

Student Lockers 135.0 sq. Ft. 135 sq. Ft.
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¢} non-instructional areas; and
d) the total space suggested for the facility as a whole:

~ Each of the above areas proposed for the Printing program was
cgnsldgzed adgguaz. by the insrruce: Y 9%!5;:;95&;2% in the fiald
test. There was no further amplification of those ratings on the
eyalpatibh form {Form 5B) that solicited “comments” on the adequacy
of the proposed space.

téttural praft;nq program rated the instructional area as npre ;pag
adequate,” but the amount of space beneath counters was considered o
be "inadequate."

Other storage areas had "adequate” amounts of space, with the

exception of storage on shelves, which wes considered to be “"inadequate”

for the needs of the _program. Htitten comments painted to the need for
sufficient sheivxug for a small library of trade journals and profes-
sional books: It was also suggested that the program would also need
additlonzl cabinet storage, especially for large map~size architectural
drawings.

Space recoumended nor noninstructional ptoqtans xn the A:chi-

adegua;g, 7uzth one except;on. The amount of office space was considered
to bé iﬁidééﬁité. Cbﬁﬁéﬁti C6ﬁéitﬁiﬁé iﬁéié ﬁéﬁiﬁétiﬁéii6ﬁii iiéii

Overall, the space suggested for the Architectural Drafting pro-

gram was considered to be more than ~adequate by the vocational instructor:

He commented that a well-designed program shouid have a lecture room; as

well as a continucusly available dralting lab, a storage room, a sink/

diazo rcom; and an office for the instruetor:

The evaluation of recommended space for the automechanics program

was noted as follows. The instructional space was rated as more than

adequate. Storage space for tools and equipmert was rated as baifg ade-
quate.

] 772& 25 suggested that more space e allotted to cleanup, as
cleanliness is an important aspect to teach to automechanics students.

_ The evaluation of the proposed space allocations identified by
use of the facility determination model for the licensed practical nurse

program made by the advisory committee indicated that spaca for the in-

structional area was adequate, The evaluaticns of the other storage

areas indicated that they were barely adsquate. The advisory committee



pointed out that more wall space was needed for displaying teaching
aids and for storage of small items. It was also noted that more
cieanup space was needed in the lab. The total space recoemended
was rated as barely adequate.




FINDINGS AND AKALY¥SIS

This section of the project report is a discussion of findings

associated with the model in qenzrai, as opposed to findings relevant
to a particulzr fieid test. Where limitations associated with the
facility planning uetboaology have an xdéntifxzble renedy thzt is
discussed in the section on recosmmendations. Where lxn;tatiéﬁs to the
general use of the model are found that do not have an apparent remedy,
that is reported with conclusions concerning the model and its use.

The Model Provides Minimum Space Requirements

It is the opinion of the project staff that the fééilit? deter-
mination methodology provides realistic estimates of the minimum floor

space required for the necessary instruction. This is because of the

process involved in the model’s methodology. It aggregates each item

necessary for the program in an incrementail fashion and, consequently,;

provides scant opportunity for any unwarranted room to be included in

the final space requirements for a given program.

The fzcil;cy detéruxnxcxén Ebdll is a very involved ﬂnﬁertxkan
uhich requires a large cxdre of pebple to ccmplete hundreds of pages of
forms. When examined individually. one of the forms is difficﬂlt to
complete. However, in many of the ictivitiéi iiiéciited with the model,
there are as many forms as there are performance objectives in the pro-
gram. All these forms require constant attention to detail. That be-

comes 1ncregsinqu difficult as the level of fatigue increasex, and as
the level of participant interest decreases.

V-TECS Catalogs and Their Limitations

V-TECS catilogs (or other sources of performance objectives) and

the infprmation they contain form an indtspcnsabie part of the facility

determination model: But; V-TECS catalogs were not originally designed

for purposes of pltnntnq floor space reqvtrcd by vocational programs.

As a result, certain limitations to the use of the v-TECS catalogs for
fxcility plxnninq purpo:cl were identified as a result of the field tests:
They are discuzsed below.

The V-TECS cataloqs were prepared by diffcrcnt cgr;;gglum writinq

teams. And, while a common format is follows from one V-TECS catalog to
another, the leavel of detail in those ~atalogs varies.
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The catalog of performance cbjectives for the automotive mechanics

program submerges all commonly-used hand tools under the caption "proper

tools and equipment,® and only itemizes special tools required for a
given performance cbjective. Many of the other catalogs refrain fro@
this approach, instead itemizing each equipment item used in each per-
formance objective. The catalog for architectural drafting notes whetner

or not the student is to have use of a scale; a triangile; pencxis. pens,

or some combination of these items. These frequently-used items are a

part of any architectural drafter's 'toolbox.iizust as wrenches and screw-
drivers are a part of an auto mechanic's toolbox:

._.In addition to the problems associated with a V-TECS cztzlog not

pefxfxcally identifying freqﬁentiy-used items, they sauetines omit i=-

portant items which should be xnciuded in the performance cbjective.

For example; in the architectural g:aphics V-TECS catalog, there is

never any néngxggiggighgfggndent being provided with a suitable draftinq
table; and the nursing catalog never mentions an examining table. mhére

this occurs, it may go umnoticed by the facility determination manzger.

Of course. it should nbt 96 unnotxced by nembers of the advisory con—

program.

Hhxle the V*TBCS cataloqs _genarally identify all; or nearly all,

of the equipment required to perfor= tasks in the curriculum, the cata-

logs do not mention locational requirements asscciated with that equip-

ment. The V-TECS catalog for architectural drafting, for exxupié.

identifies a diazo (blueprint) copy machine as being required by the

program. bBut, it does not mention the need for the copier to be located

in a specially vented room designed to exhaust the ammonia fumes which
result from the machine‘'s operation. In a similar manner, the V-TECS

catalog for printing trades identifies equipment that must be located
in rooms apart from those for the majority of the equipncnt. This in-

cludes the platemaking and darkroom facilities, as well as the camera

room,

As Xan as the ficility dctcrnination manager, the person coor-

dxnating thé buxldan space study, is avare of this limitation in the

V-TECS catalogs, it should not present any serious problems. But,
failure to tecoqnizo this limitation could result in unrealistic space

estimates for a particular program.

No_Indication of Instructional Materials

Tho final limitation of the V~TECS CA:aloqs involves materials

which the instructor may need to use in order to d.vctop the dasirad

competencies in the student. For example, in the V-TECS catalog for

automotive mechanics, the instructor may introduce a camplix répiir

activity with a film that demonstrates the task to be mastered. Then



the student =ay atteupt the repair ptoceaure using a cut—avav Bode 1
of the mechamism being repalred. Finally, the Student would try the
procedﬂze using an automcbile.

requlrea for the fxnal step in the Iea:nxng process. That equxpnant,

which has instructional value only, is ignored in the V-TECS catalog:

And, perhaps, that is how it should be: The V-TECS catalogs were not

designed to describe the learning process: They were auiy dcsxqued

to illustrate how tasks shoculd be performed once they have been
mastered.
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CONCLUSIORS

The conclusxons resulting from this research address sevezzi

d;fferent issues. First, there are conclusions assccxated with the

facility determinaticn methodoiogy a=d the deqtee to which the objec-

tives of the prcject were attained. Canclusxons are also d;scussed

concerning the utility assocxated with the use of V-TECS catalogs

for the purpose of planning vocational facilities, conclusions of
possible importance to the profession as a whole. And, finally,

. conclusions concerning the relative costs and benefit of curriculum—

oriented facility planning are presented.

Realization of Project Objectives

The objectives for this research project were attained: The
important elements of a curriculum-oriented facility planning method-
Ology were identified and used in the design of this model: The
completed model was field tested;, and the results of those field tests
are included in this report. And, an evaiuatxoﬁ of the fxcxlxty plan-

ning methodology was conducted; both by usxuq xnput frcu the field

test advisory committees and by comparing the field test results with

the building space allowances presently in use by the Florida State

Board of Education:

Not only was the mbdei desanéd asg stated xn the proaect ob»

Jectxves, but it also gave a good account of itself when it was tried

xn fxeid tes:s. The xdvxsbry ccﬁndttee qenerally undétitbéa its roln

the model did build upon one another, resultinq in floor space recom-

mendxtiéns which could be supported based upon the instruction occur-
ring in the vocational program. In other words, the model works as
planned. And this is in no way diminished by the fact that there are

Several improv.aents recommended in the next section of this report.

Closely related to the conclusion that the model worked smoothly

is the conclusion that the model provides usable answers concerning the

amount of floor space required by a given vocational program. This con-

clusion, of courss, must be independently verified by educators on the

staff of the Division of Vucational Edacxticn. However, it is the con-

tention of the authors of this ltud? that the model provides reascnable

floor space estimates which are suitable for a point to begin planning

educational facilities.

B ——

Anothcr conciu:ibh vhich thll rescarch _supports is that the V-TECS

catalogs are a valuable tool which the educational planner can use to

provids an instructional facility that is more in tune with the needs of

the curriculum. Insofar as the project staff could determine, no pre-

vious studies in the field used the V-TECS catalogs or any other source
of performance objectives for this purpose.




Overall Utility of the Modsl

One of the reasons t.hat more trad:.t:.onal faczhty plamung

methodoiogxes have domlnated _the field is the ease with which they
zan be used to generate the floor space requirsd by a vorcational pro~
gram. One simply multiplies the number of students by some -pecified
floor area allotted for each student. The methodology developed in

this project uses a much more complex procedure to obtain floor space
estimates.

It should be ncted that the procedurs does not provide for

space for an instructor to accommodate materzals or supplies not as-

sociated with teaching the tasks req01red to teach the occupation.

Nor does it allow for space to store large qﬁﬁhtltles of supplies.

whether or not the facxl;ty determ;natlon methodology

presented in thxs research atta;ns a vtder degree of acceptance and

This is a more complex and costlyfmethodology than those commonly
used today. The cost of using this methodology, however; must be
wexghed against the utility of the floor space recommendations it
provides.

The vocatxonal education profession must baiance the higher

costs associated with this methodoloqy against the use of some other

methodology which is less responsive to the content of the curricuium.

But, there are costs other then those d:rectiy associated thh the

use of this or that facility planning model. We live in an age of

rapid technological change, and the impact of that technoloqy will

be increasingly feit in vocational education. If curriculum—oriented

facility planning models do, in fact, provide more realistic answers,

then the costs associated with not using them should also be considered.

Facxixty pianners must recognize the less tangible costs to society at

educational facilities.

Here, no conclusion can be reached. If the State of Florida

Board of Education firds this method to be an improvement over other,

more traditional, methods;, it may choose to adopt this method: On the

other hand, if the Board concludes that the method presented in this

research does not provide sufficient improvement cver methods presentiy

in use, then the new methodology is uniikely to achieve wider use.

Only time will tell which conclusion will be reached by professional
educators.
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RECOMMENDATIONS

In the course of developing and testing this facility deter-

mination methodology, certain modifications were identified that seemed

as though they would improve upon the procedures recommended in thie
present method. Those "variations on a theme" are presented here. It
is the opinion of the project staff that the use of these reccmmended

modifications will result in improvements in the overall functioning
of the model.
The Need for a Controlled Setting

Because the field tests were conducted without funds to permit

the advisory committe: to meet at a central site, the project staff
shuttled sets of forms to and from each advisory committee meuber.
This worked, but the process would have been substantially improved
if funds had been available to permit the facility determination study

to be conducted at a hotel meeting room or some similar facility:

First, all members of the advisory committee would have been

removed from the distractions present at their regular place of work.
As it was, these competing distractions frequently commarded a higher
priority than did the facility field test. This is not surprising,

since the advisory committee members participated in the field tests

as unpaid volunteers.

_ Conducting facility determination studies at a hotel mesting
room or other “neutral” location would permit the facility determi-
nation manager to be available to answer any questions which the ad-

visory committee might have. In the field tests there was some con-

fusion; particularly among the business/industry representatives,

concerning the exact meaning of the terms “instructionzl sequences®
and "instructional prerequisites” used in the model. If the facility
determination manager had been in attendance while ali the forms were
being completed by the committee, it would have been unlikely for this
confusion to occur.

A final reason for the advisory committee working at a common

location is that situations where the committee was not in agreement
could be resolved by the facility determination manager and the com-
mittee, rather than by the facility determination ssnager working alona.
While these situations did not occur frequently, ti»éy are nonethelese
important. It is those few areas where the committee is sharply divided

that deserve additional attention.

Any recommendation concerning the need to corduct a facility
determination study at a hotel conference room would be inccmplete
without an estimate of the costs associated with it. While the costs
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may seem sxzeable at first glance, they are reiattveiy tnstgnificant

when compared with the cost of the instructicnal facility itself. As

Table 6 shows; a total of about $7,000 would be required for each fa-

cility determination study.

The facility determjnation model prepared as part of this project
was designed so that it was not dependent on the use of a computer.
However, the process is invclved and requires analysis of hundreds of

pages of forms containing clata about the instructional program. The use

of a computer to assist in the data analysis would speed the process

noticeably. Use of a computer would aiso etiminate many of the presentiy

existing possible sources of humaﬂ error. As now designed, the facility

determination model is ideal for use with a computer.
fac -

In conductlng the field tests of the facxlxty determination model.

discrepancies were discovered which need to be corrected in order to in-
sure that the model may be used for the function for which it was designed.
The f011091ng area sugqestions which will help to correct the deficiencies
which were discovered. Theré is also a section which discusses more ef-

ficient usage of some of the forms included in the manual.

It is essential that equipment lists for performance objectives be
caﬁpleté. In usxng the V—TECS cataloq for architectural dzaftinQ. a

om;tted In the autcmotive mechanics program; even though 77 of 223 per—

formance objectives specified the iifting of the vehicle or Itftxng the

front of the vehicle; a car 1lift was not listed on the equipment list.

In the practxcal nursing program; there was no provision for the use of

the new prepackaged items which are used in most of the performance ob-

jectives: Students no longer assembie the items for use because of the

prepackaging which insures the use of sterile equipment.

~___The model makes no provision for consumable items such as forms
which would be used by each student, or the above-named prepackaged
items. There is also no provision for locked storage of certain items
to assure seCﬁrity of the items, or for the storage of items which must
be secured for safety reasons.

In the licensed practical nursinq program, even though it is

competency based, there is a time limit on attaining the performance

objective, and so most students would be doing the same things at the

same times. The facility determination model formula  for determining

the number of pieces of equipment needed should be revised to aliow for
this phenomenon.
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Table 6
Cost Estimate of a Facility Determination Study Conducted

at a Hotel or Other Similar Facility

Activity or Expense Item Cost Estimate

Advisory Committee:

6 people x 5 days @ $100/day $3000
Facility Determination Manager and Assistant:

2 people x 6 days @ $40/day 600
Advisory Committee per diem:

6 people x 6 days @ $50 day 1800
Travel Costs:

8 people @ $100/person 800
Supplies and Copy Costs in the Field:

4 days @ $100/day 400
Conference RooW Cost:

5 days @ $100/day 500

Total: $7100

Note: Salaries for the facility determination manager and for the

assistant manager are not included in this itemization.




Suggestions for the Use of the Forms in Section 3

It may not be necessary under Section 3 (Determine Necessary

Instructional Materials and Equipment) to place equipment into the
categories of hardware, software, and tools/machines/materials. The

equipment to be used in a competency-based instructional program could
be listed on one form: “Equipmant Required for the Program.” Thus,

forms 3B (for hardware), 3C (for software), and 3D ( for tools; machines,
and other occupation-related materials) could be reduced to one form—-
Form 3B. This form would then be used to record items which have been
rated by the advisory committee as being necessary for a studert to

use for the stated performance objective.

_ The following step would then also require orily one form--

Form 3C {Equipment Necessary for the Program)--on which could be re-
corded each piece of equipment needed in the program, and space for
recording the number of performance cbjectives in which each piece of
equipment was used: Next, the calculation would be done to determine
the total number of pieces of equipment meeded. The total, then, would

be placed on this form.
Suggestions for the Use of the Forms in Section 4

After the advisory committee has indicated where the various

pieces of equipment should be stored, On Form 4A; and the facility
determination manager has indicated the most appropriate storage space
for each item, it is necessary to determine how much space will be
needed for storage of the necessary pieces of equipment. The forms to
be used for calculating the amount of storage space needed should in-
clude space for recording the size of each piece of equipment. This
would eliminate the need for constructing a list of items and recording
the size, then using this list in combination with the forms (Forms &C-

4G) to calculate space requirements.



