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A DECISION ANALYSIS MODEL FOR ADULT EDUCATION 
PROGRAM PLANNING AT THE VOCATIONAL LEVEL

CHAPTER I 

INTRODUCTION

We are l iv in g  in an age in which there is  an ever increasing  

awareness th a t our resources and raw m aterials are n e ith e r expendable

nor in e x h a u s t ib le .  As the demand fo r  various products and serv ices 

continues to r i s e  we face the s te rn  r e a l iz a t io n  t h a t  e f f i c i e n c y ,  

p ro d u c tiv ity , and parsimony become major concerns given the depleting  

inventory of supplies and reserves.

The re fle c tio n  of these concerns in the educational 

environment is m anifest in terms such as ac co u n tab ility , performance 

based education, and re tu rn -to -b a s ics . In th is  m ilie u , the 

educational decision maker is  confronted with the task o f making the 

best possible decisions using the resources a t hand, a process th at is  

fu rth e r compounded by the in te rn a l and external constra ints placed 

upon the in s t itu t io n . Indeed, the c r ite rio n  fo r  excellence of an 

educational adm in is tra tor is  most often based on his or her a b i l i t y  to  

s e le c t an appropriate course of action from a seemingly endless array  

of variab les  and a lte rn a tiv e s . In re a lity  th is  decision maker is  

then, one who attempts to optimize the attainment o f a set of goals 

w hile functioning in a realm of c o n flic tin g  in te re s ts , incomplete



inform ation, lim ite d  resources, and having lim ite d  a b i l i t y  to  analyze 

the complex environment^

In the decision making arena there is  no su b stitu te  fo r human 

judgement.2 However, as the quantity and magnitude of the variab les  

and constra ints th a t in fluence goal attainment increases, human 

o b je c tiv ity  becomes increasing ly  d i f f i c u l t . 3 Consequently, th is  

condition has le n t impetus to  the pursuit o f re lia b le  and tra c ta b le  

means to aid the decision maker in the decision making process. A 

number o f q u a n tita tiv e  to o ls , such as PERT, CRM, stochastic processes, 

and Linear Programming, have in recent years been adapted to the 

domain o f educational program planning in an attempt to achieve these 

r e s u l t s .  Yet,  seme have expressed concern th a t  these techniques 

e i t h e r  tend to  o v e rs im p l i f y  a complex process, or o ther . / ise  they are 

c o ld ly  inhuman, and thus in s e n s i t i v e  to  the dynamics of the dec is ion  

making environment. Though some of th is  c r it ic is m  may in fa c t be 

warranted, th is  expression is  often more o f an indictment against the 

use, or abuse, o f the re su lts  obtained from using the to o ls , than i t  

is of the tools themselves.4 I t  may indeed be axiomatic to state th a t  

optimum resu lts  could be achieved by ju d ic io u s ly  blending the human

Isang M. Lee, Goal Programming fo r  Decision Analysis 
(P h ilad e lp h ia : Auerbach Publishers, Inc. 1972), pp. 9 -10.

2james F. McNamara, "A Mathematical Programming Approach to 
State-Local Program Planning in Vocational Education," American 
Educational Research Journal 8  (March 1 9 7 1 1 : 3 3 7 .

3Ronald A. Howard, "An Assessment of Decision Analysis,"  
Operations Research 28 (January-February 1980):6 .

4 lb id . ,  pp. 21-22.



elements of in s ig h t and in t e l le c t ,  with a su itab le  set of an a ly tica l 

tools to formulate a systematic decision making process.5

Adm inistrators o f vocational education programs across the 

United States are confronted not only with many of the more 

tra d it io n a l kinds o f decision analysis s itu a tio n s , such as budget 

planning and resource a llo c a tio n , but they must also satis fy  the many 

constraints th a t re la te  to  the unique mission o f th e ir  member 

in s t itu t io n s . The v ia b i l i t y  of these programs is  dependent upon such 

factors as the manpower requirements of so c ie ty , the need to support 

state and local economics, and the a b i l i t y  to d e liv e r an intensive  

educational package in a re la t iv e ly  short period of time.

In voca t iona l educa t ion ,  as in  a l l  face ts  o f  education, there 

e x is ts  an ever presen t need to  reduce the degree o f  s u b je c t i v i t y  in  

the decision making process. This problem becomes especially acute 

when the adm in istrator is  tasked with assigning values to variables  

while facing m u ltip le , and sometimes c o n flic t in g , objectives.

Linear Programming models have been used extensively in  

vocational education program planning as a q u a n tita tive  decision 

making tool to aid in th is  process.® Unfortunate ly, these models are 

re s tr ic te d  to optim izing the achievement of a single objective under a 

given set o f conditions, w ithout regard to the simultaneous accomplish­

ment of any other o b jec tives . Thus the Linear Programming approach

Sjames P. Ig n iz io  and Jatinder N. D. Gupta, Operations 
Research in Decision Making (New York: Crane, Russak k Co., l9V 5),
pp. 3 -4 .

®Robert C. Young, Stanley Zients and A lb ert B. Bishop.
Linear Programming fo r  Vocational Education Planning (Columbus, Ohio: 
ERIC Document Reproduction Service, ED 902754, 1973), pp. 11-16.



f a l ls  short of accurately modeling the true decision making s itu a tio n  

in the vocational education environment fo r  a l l  but the single  

o bjec tive decision making s itu a tio n . However, a more recent 

Operations Research technique, known as Goal Programming has been 

developed which w il l  a llow  the decision maker to model m u ltip le  

objective problems and thus emulate the decision making environment in  

more r e a l is t ic  terms.?

Problem Statement 

This research was directed toward determining a set of 

factors th a t guide the decision making process fo r adu lt vocational

education program planning at the s ta te -le v e l of planning. These data 

provided the framework fo r developing and testing a m ultip le objective  

decision model. More s p e c if ic a lly , answers to the following questions 

were sought:

1. What goals, co nstra in ts , and parameters enter in to  the 
decision making process of the state-w ide level of 
program planning fo r fu ll - t im e  adult vocational education?

2. What p r io r ity  structure would s ta te -lev e l decision makers 
assign to  the id e n tif ie d  goals?

3. How may these data be applied in a Goal Programming model 
designed to y ie ld  an optimum program mix?

D efin itio n s

The below lis te d  d e fin it io n s  applied to th is  research:

Goal Programming: a m u ltip le  objective decision model composed solely
of lin e a r fu n c tio n s .8

?James P. Ig n iz io , Goal Programming and Extensions 
(Lexington: D. C. Heath and Company. 1976), pp. 1 -2 .

S jb id .,  p. 2.



C onstra in t: a q u a n tifia b le  objective th at represents an absolute
l im it  or requireraent.

Goal : a q u a n tifia b le  ob jective  th a t represents a desired, or
nonabsolute, l im it  o r requirement.

Decision V ariab les : the set of variab les which are manipulated in the
solution process o f the Goal Programming model. In th is  study the 
number o f students from each program type was selected as the decision  
vari ables.

Parameters: are constants th at express the re la tionsh ips between the
decision va riab les . These are determined from data on the actual 
operation o f the system being modeled.9

Full-T im e Adult Vocational Education Program: a program designed
p rim arily  fo r  youths or adults who have completed or l e f t  high school 
and who are av a ilab le  fo r an organized program of study in preparation  
fo r entering  the labor m arket.10

Decision Analysis: is  the process concerned with helping individuals
make dec is ions .  T h is  process con s is ts  o f  a th e o re t ic a l  paradigm fo r  
dec is ion  making and a body o f  p ra c t ic a l  experience f o r  using t h i s  
paradigm to  i l lu m in a te  the dec is ion  problem f o r  the dec is ion-m aker.11

Lim ita tions o f the Study 

The scope o f th is  study was lim ite d  to planning fo r fu ll- t im e  

ad u lt education programs a t the vocational leve l w ith in  the state of 

Oklahoma. Although the p art-tim e ad u lt vocational education programs 

represent a v ita l p art o f comprehensive ad u lt education, these pro­

grams were not included in th is  study due to the aperiodic and 

episodic nature o f these programs w ith in  the state a t the time o f th is  

study.

^Allen Hammond, Mathematical Models in Education and Training  
(Santa Monica: Rand Corp., L197UJ), p. / .

lOgklahoma State Department o f Vocational and Technical 
Education, FY 1979-80 Cost Per Program Report o f Area 
Vocational-Technical Schools (S t illw a te r :  Oklahoma State Department
of Vocational and Technical Education, 1979), p. 1.

llHoward, "An Assessment o f Decision Analysis," p. 6.



The research population was specified  to  be those in d iv id u a ls  

who could have d ire c t input in to  the decision making process o f adu lt 

education program planning a t the vocational level w ith in  the s ta te  of 

Oklahoma.

This study was fu rth e r lim ite d  by the mathematical 

re s tr ic t io n s  placed upon the Goal Programming model i t s e l f .  These 

included:

1. L in e a rity : each o b jec tive  function must be expressed as 
having a lin e a r  mathematical re la tio n sh ip  to the 
associated decision va riab les . For instance, i f  i t  costs 
'x ' d o lla rs  to educate one adult student from a given 
program type, then i t  would cost '2x ' d o lla rs  to educate 
two such students.

2. Pi v i  S i b i l i t y : n o n - in tege r  dec is ion  variables may be
allowed in  the solut ion.

3 Determini s t i c : the parameters o f  the model are known
cons tan ts .

Assumptions

I t  was assumed th a t preemptive p r io r ity  indices could be 

established a t an ordinal level fo r  each objective or group o f 

o bjectives by the program planners fo r adult vocational education 

w ith in  the sta te of Oklahoma. By extension i t  was assumed th a t a l l  

o bjectives could be stated in q u a n tifiab le  terms even i f  the goals 

themselves were somewhat sub jective in  nature.

Remaining assumptions re la ted  to the a b i l i t y  to structure a 

l in e a r  goal programming model fo r ad u lt vocational education given the 

mathematical l im ita tio n s  imposed on the model as stated above. These



re s tr ic tio n s  were not considered to be binding on the design o f the
12model fo r the fo llow ing  reasons:

1. L in e a r ity : The goals in th is  model could not, by design, 
be boundless. Each goal was then in e ffe c t  piecewise, 
thus l im it in g  the deleterious a ffe c t  o f any higher order 
components th a t may have been present.

2. D iv is ib i l i t y : A non-integer decision variab le  in the 
f in a l so lution  was rounded to the nearest whole u n it.

3. D e te rm in is tic : The Oklahoma State Department o f Voca­
tion al-T ech n ica l Education maintains a comprehensive 
data base from which parameter data were evoked fo r use 
in  the model.

Research Design 

Data C ollection

The procedure f o r  c o l le c t in g  data co be used in  the design of

the model was tw o fo ld .  The i n i t i a l  data c o l le c te d  were re la ted  to the

determination of a p r io r it iz e d  set of goals and constra ints . Using 

th is  in form ation, parametric data were then amassed.

A procedure known as the Delphi Technique was used to e l i c i t

the f i r s t  set of data from a se lect group of s ta te  and local

vocational education adm in istrators. Based upon a recommendation 

offered  by the Planning D ivis ion o f the Oklahoma Department of 

Vocational and Technical Education, panel p a rtic ip a tio n  from the 

fo llow ing in d iv id u a ls , or th e ir  appointed surrogates, was s o lic ite d :

12Ralph A. Dusseldorp e t a l . ,  "Applications of Goal Program­
ming to Education," paper presented at the 14th Annual In te rnational 
Convention o f the Association fo r  Educational Data Systems, Phoenix, 
A r iz . , 3-7 May 1976.



1. State D ire c to r fo r  Vocational-Technical Education

2. Planning Coordinator fo r  the Department of 

Vocational-Technical Education

3. State Coordinator o f Area Schools

4. D irecto r of Adult Education-State Department of

Vocati onal-Techni cal Educati on

5. Com ptroller of F inancial Services-State Department of 

Vocati onal-Techni cal Educati on

6. Superintendant of an Area Vocational-Technical School 

(AVTS)

7. D irecto r o f Adult Education from an Area 

V oca t iona l-T echn ica l  School

A set of goal and c o n s t ra in t  statements was compiled from the 

review of the l i t e r a tu r e .  C o lle c tiv e ly  these statements, along with a 

seven-point L ik e rt ra tin g  scale fo r each o b jec tive , formed the basis 

of an in i t ia l  data gathering instrument used in the f i r s t  round of the 

Delphi Technique.

The f i r s t  round v/as preceded by a p ilo t  survey to obtain  

constructive feedback concerning revisions needed to improve content 

and face v a l id ity  of the instrument. A group of students enrolled  in 

a graduate level course in  Adult Education was asked to complete the 

instrument given the scenario th a t they were adm inistrators responsi­

ble fo r  making decisions re levant to fu ll- t im e  adu lt vocational 

education program planning a t the s ta te -le v e l of adm inistration.

The Delphi Technique

The Delphi Technique v/as used to establish  the set of



constraints and goals, along with the associated p r io r ity  s truc ture , 

fo r  adaption to the Goal Programming model. This procedure ca lled  fo r  

the use o f three data c o lle c tio n  ite ra tio n s  to e l i c i t  perceptions from 

the panel o f decision makers, whose individual id e n tit ie s  remained 

anonymous to cohort panelists throughout the study.

Each successive round o f the process y ie ld ed  a set o f 

judgements re la tin g  to the perceived re la t iv e  importance o f the 

ind ividual objective statements. The desired outcome o f th is  process 

was to obtain a set o f o rd in a lly  ranked objective statements fo r  adu lt 

vocational education program planning a t the s ta te -le v e l th a t could 

be su itab ly  trans la ted  in to  q uantifiab le  terms.

The data co llected  from Round One consisted of the ra tin g s , 

of each objective statement, along with any w r ite - in  objectives that 

any p a rtic u la r  p anelis t perceived as being important to adu lt voca­

tio n a l education. On the second and th ird  ite ra tio n s  each p an elis t 

was given the composite resu lts  of the preceding round and asked to 

assign new ra tin g s . I f  a respondent gave a ra ting  to a particular- 

o bjec tive  in Round Two th a t was above or below the composite mean of 

th a t same o b jec tive , as computed from Round One, th a t p an e lis t was 

asked to b r ie f ly  s ta te  the ra tio n a le  fo r assigning th is  ra tin g . 

Summarizations of these comments were supplied in the Third Round as 

p art o f the instrument so th a t each decision maker could gain a 

broader perspective o f the various ram ifications o f a p a rtic u la r  

o b jec tive  before se lecting  a fin a l ra tin g .

Further analysis o f the data from each round o f the Delphi 

Technique was aided by computing the standard devia tion  o f the ratings



10

assigned to each o b jec tive  statement. The convergence pattern of the 

ind ividual o b jec tive  statements was then examined by comparing the 

standard deviations o f the ratings o f a p a rtic u la r objective across 

rounds to detect the re la t iv e  degree and d irec tio n  of convergence of 

those ratings over the successive ite ra tio n s  o f the process. In te r ­

round ra tin g  agreement was determined by computing Spearman's rho.

The composite ratings o f the th ird  round were used fo r  

assigning ord inal rankings to the various goals and constra ints .

These rankings were then used to establish  the preemptive p r io r ity  

structure required to implement the Goal Programming model.

Parameter Data

The o b je c t iv e  set deduced form the Delphi Technique d e te r ­

mined the kinds o f  parameter data requ ired  to  complete the design o f  

the Goal Programming model. These values were esolated from data 

sources w ith in  the Oklahoma State Department of Vocational-Technical 

Education, w ith the primary source being the comprehensive computer 

data base th a t is  maintained by th is  agency. Only parametric data 

that could be re la ted  to  each program area type were selected fo r  

constructing the model.

The Model

The Goal Programming (GP) model employed in th is  study, is an 

Operations Research tool th a t belongs to the broader c la s s ific a tio n  o f 

mathematical programming models. The major advantage o f th is model 

over the older Linear Programming (LP) model is its  a b i l i t y  to derive
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an optimum so lu tio n  mix under the consideration o f a m u ltip le  set o f 

p r io r it iz e d  goals and constra ints . The GP model fu rth e r  has the 

a b i l i t y  to perm it m u ltip le  goals to be expressed a t the same p r io r ity  

level and then be assigned p re fe re n tia l weights w ith in  th a t le v e l.

This option was n o t, however, applied to the model o f th is  study.

The s truc ture  o f the model consisted o f a set o f ob jec tive  

functions, which were lin e a r  mathematical expressions o f the various 

goals and co n stra in ts ; and an achievement function which, when 

minimized by manipulating the decision v a riab les , y ie lded  an optimum 

solution  with respect to the p r io r it iz e d  set o f o b jec tive  functions. 

The achievement function was optimized when a student mix was found 

th a t  re s u l te d  in  the m in im iza t ion  o f  the amount o f  d irected  d e v ia t ion  

away from the s p e c i f ie d  objectives . The model fo rced a s o lu t io n  that 

would r e s u l t  in  a m in im iza t ion  o f  the d e v ia t io n  from the h ighes t  

p r io r ity  o b jec tive  (g^) f i r s t ,  the next highest p r io r ity  objective  

(gg) second, and so on down through the lowest p r io r ity  level (g^J, 

u n til an optimum so lution  mix was found. In th is  manner, g^ was 

completely s a t is f ie d  before g ^ ^ ^  and a l l  lower order p r io r ity  levels  

in reaching the desired so lu tio n . The objectives themselves were 

considered as e ith e r  co nstra in ts , whose achievement were absolute and 

thus assigned to p r io r ity  level one, or as goals which represented 

desired levels  o f attainm ent thus being assigned to lower p r io r ity  

levels corresponding to the predetermined ordinal rankings.

^ ^ Ig n iz io , Goal Programming, 5 -7 , 181-185.
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Organization o f the Report

The report of th is  study was formatted in to  fiv e  chapters. 

This f i r s t  chapter provided a succinct introduction of the background 

leading to the stated problem th a t was covered by th is  research. 

Following th is , c la r i f ic a t io n  was provided of the operational 

d e fin itio n s  used here in , the lim ita tio n s  and assumptions of the study, 

and f in a l ly  a b r ie f  descrip tion  was given of the structure of the 

research procedure used to address the stated problem.

A review of the re la ted  l ite ra tu re  was recorded in the 

fo llowing chapter to provide c la r if ic a t io n  of the th eo retica l and 

p ra c t ic a l  bases o f  p lanning and dec is ion  making in  genera l,  and the 

a p p l ic a t io n  o f  these bases to  a d u l t  voca t ional education in  

p a r t i c u l a r .  Th is  in fo rm a t io n  gave pe rspec t ive  to  t h i s  research, as 

well as providing a resource pool of adult vocational education 

objectives th a t were la te r  used to design the in i t ia l  data c o lle c tio n  

instrument of the Delphi Technique.

In Chapter I I I ,  a d eta iled  description was given of the 

research methodology th a t was followed to seek answers to the 

questions posed in the problem statement. The discussion recounted 

both the procedure used to c o lle c t the data from which the model was 

developed and the design and tes tin g  of the model i t s e l f .

Chapter IV re la ted  the resu lts  o f the study. The outcome of 

the Delphi Technique, the in i t i a l  design of the model, the co lle c tio n  

and adaptation of the parametric data to the form required by the
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model, and the f in a l design and tes t resu lts  of the model were 

presented in th is  chapter.

Chapter V presented a consolidation of the research summary, 

the conclusions th a t were drawn from the re su lts , and the 

recommendations th a t were given fo r both the app lication  o f these 

research find ings to an operational environment, and fo r  follow-on  

research th a t would enhance the broader realm of adu lt education 

planning and decision making.



CHAPTER I I

LITERATURE REVIEW 

Introduction

A review o f the l i te r a tu r e  was conducted to examine the 

th eo re tica l and p ra c tic a l bases o f planning and decision making. 

S p ec ific  emphasis was given to the consideration o f adu lt vocational 

education planning and decision making from both a process and a

product o rie n ta tio n . E x is tin g  decision models in adu lt and vocational 

education were inspected fo r the purpose of (1) contrasting  and 

comparing these models to the model represented by th is  research, and 

(2 ) providing a resource base of adu lt vocational education objectives  

to  be used in  the development o f the in i t ia l  data co lle c tio n  

instrument.

Planning and Decision Making 

With the expanding complexity of the American educational 

system over the years there has been a corresponding need fo r  more 

re lia b le  and systematic ways of developing plans and making 

d ecis ions.! %n response to th is  concern an approach known as the  

“systems concept" was borrowed from the physical sciences and adapted 

to the behavioral sciences. A system, in the simplest of terms, may

1 Joseph E. H i l l ,  How Schools Can Apply Systems Analysis  
(Bloomington: Phi D e lta  Kappa Educational Foundation, 1 9 /2 ), p. 1.

14



15

be defined as an assemblage of elements having a functional in te r ­

re la tio n s h ip . Thus by extension, the systems concept re fers  to the 

perception o f an assemblage of elements as a system.2 By viewing the 

educational process as one consisting of a set of elements, or 

subsytems, which are linked  by a complex network o f in te rac tio n s , both 

among themselves and with the la rg e r suprasystem known as the 

environment, i t  becomes possible to apply the tools of conventional 

systems theory to educational planning and decision making. This 

s itu a tio n  represents a specific  ap p lica tion  of the technique ca lled  

systems an alysis .

When the systems analysis approach involves the steps of 

developing a model o f  the system, then perform ing the an a ly s is  using 

the model, and f i n a l l y  recommending a dec is ion  using the in fo rm a t io n  

supp l ied  by the model, than t h is  process is  known as "d ec is ion  

a n a l y s i s . " 3  tpg  n e o lo g is t  who coined the term, descr ibes dec is ion  

analysis as

A process th a t enhances e ffe c tiv e  decision making by both
lo g ic a l , systematic analysis and im aginative c r e a t iv i ty .4

The u ltim ate  purpose of decision analysis is  to illu m in a te  

the decision problem fo r the decision maker in such a way th a t in s ig h t

Z i b i d . ,  p p .  9 - 1 3 .

^Robert C. Nickerson and Dean W. Boyd, "The Use and Value of 
Models in Decision Analysis," Operations Research 28 (January-Febru 
ary 1980); 140.

^Howard, p. 4.
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is  gained to  f a c i l i t a t e  natural decision processes.5 Thus applica­

tions fo r  decision analysis may be found in education, business, 

industry , government, or any such complex organizational system, or 

subsystem, th a t is  conformable to  the steps describing th is  process.

The u t i l i t a r ia n  value of systems analysis procedures in 

educational planning and decision making is  now widely recognized. 

According to H i l l ,  systems analysis is

ra p id ly  becoming the nucleus o f decision making in the highly 
complex world that is  developing in the age of automation and 
c y b e rn etics .6

To th is . H i l l  adds the admonishment th a t:

Educators without a t le a s t a general knowledge o f  the 
( systemslconcept are not on ly  at a g rea t  disadvantage in  
understand ing many aspects o f  the world  today out w i l l ,  in  a 
r e l a t i v e l y  few years, f in d  themelves h ig h ly  l im i t e d  in  t h e i r  
p ro fe ss io na l  f i e l d s . 7

Knowles conveyed s im ila r sentiments to those involved in 

comprehensive adu lt education program planning, expressing th a t i t  

would "be wise fo r every adult-education in s t itu t io n  to locate a 

resource s p e c ia lis t  in  systems analysis and bring him in to  a 

co n su lta tive  re la tio n s h ip ."8

Not only is  i t  essential to  view the educational organization  

as a complex system, but i t  is  s im ila r ily  important to perceive the 

planning process i t s e l f  as a planning system. One such system fo r  

planning vocational education in  the state of Missouri id e n tif ie d  fiv e  

interdependent subsystem components as:

S ib id .,  pp. 6, 9.

^ H i l l ,  Systems A nalysis, P. 7. 

7 lb id .



17

1 . S tra te g ic  planning and p o licy determ ination

2. A d m in is tra tiv e  planning

3. Management in form ation  system

4. Decision-m aking support system

5. E va luation  system^

The components o f th is  p lanning system are c lo se ly  a l l ie d  to  those o f 

the w idely used Program Planning and Budgeting System (PPBS). This  

re la tio n s h ip  becomes ev id e n t when the aims o f the PPBS method are  

examined. S u cc inctly  these aims may be stated  as:

1 . the id e n t i f ic a t io n  o f the major o b jec tiv es  o f a program- 

plan

2. d e f in in g  the  programs th a t  can e f f e c t  p lanned goals

3. the  i d e n t i f i c a t i o n  o f  human and f in a n c ia l  resources  as 

s p e c ifie d  by the requirements o f the o b jec tiv es

4 . perform ing a systematic analysis  of the options  

a v a ila b le lO

Although PPBS u t i l i z e s  the mathematical analysis procedures of 

Operations Research in  the decis ion process, i t  is  in  r e a l i t y ,  more o f 

a planning mechanism than a s p e c ific  problem so lu tio n  o rien ted  t o o l .11

^Malcolm S. Knowles, The Modern P rac tice  o f A d u lt Education: 
Androgogy versus Pedagogy (New York: Association Press, 1970 ), P. 264.

9 jim  VI. A tte b e rry , W illiam  R. M i l le r ,  and James A. Pershing, 
Improving Vocational Education Planning: More Myth Than R e a lity ? ,
F inal Report. (Columbia: Department o f P ra c tica l A rts and Vocation­
al -Technical Education, U n iv e rs ity  of M issouri, [1 9 7 7 ]) ,  p. 5.

lO u i l l ,  Systems A n a lys is , P. 9.

llR a lp h  A Van Dusseldorp, Duane E. Richardson and W alter J . 
Foley , Educational Decision-M aking Through Operations Research 
(Boston? A llyn  and Bacon, In c . ,  1971), pp. 134-135.
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The Planning Hierarchy 

I t  is also possible to classify the planning process 

according to the degree of specific ity  of the planning purpose. This 

method of c lass ifica tio n  results in a planning hierarchy wherein the 

breadth of a particu lar planning level corresponds to the level of 

decision making responsib ility assigned to an administrator, 

supervisor, or department head within the organizational hierarchy.12 

Bearly suggests a three-tiered planning hierarchy consisting 

of strategic planning, management control, and operational control 

where

Operational control is the process of assuring that specific 
tasks are carried out e ffective ly  and e f f ic ie n t ly . . .Manage­
ment control is the process by '.Tnicn managers assure that 
resources are obtained and used e ffec tive ly  and e ff ic ie n tly
in the accomplishment of the organization's goals (And)
strategic planning is the process of deciding on the goals of 
the organization, or changes in these goals, and on the 
policies that govern the acquisition, use and disposition of 
these resources.13

In a Vocational Education context, Atteberry, M ille r , and

Pershing have defined strategic planning as

The process of developing plans that deal with broad matters 
which a ffe c t the direction of the vocational education 
system.14

And administrative planning for Vocational Education has been defined 

as

planning which deals with the development of operational 
plans that guide the vocational education system in the use

12william Bearley. Why Systems Fail (Bethseda, Md.; ERIC 
Document Reproduction Service! ED 1 6 /,1 1 /,1979), p. 3.

1 3 ib id ., pp. 3-4.

14Atteberry, M ille r  and Pershing, p. 7.
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o f resources so th a t the goals of the system are
accomplished.'5

When used in th is  context, adm inistrative planning bears the same 

features as the process o f management control as defined above. Thus 

these terms appear to  be fu nctio n ally  synonomous.

A tte b e rry , M i l le r ,  and Pershing fu rth e r acknowledge th at 

s tra te g ic  planning and policy determination have received l i t t l e  

a tte n tio n  in the l i te r a tu r e  on vocational education p lann ing .16

Strategy Planning and the Delphi Technique

The Delphi concept evolved from an A ir  Force-sponsored Rand 

Corporation study, in the ea rly  1950's, concerning the use of expert

op in ion .  Th is  i n i t i a l  s tudy, known as "P ro je c t  D e lp h i , "  in vo lved  the

a p p l ic a t io n  o f  "e x p e rt  op in ion to  the s e le c t io n ,  from the view po in t

of a Soviet s tra te g ic  planner, of an optimal 'J. S. in d u s tria l targe t

system and to the estim ation of the number of A-bombs required to

reduce the munitions output by a prescribed amount."17

tins ton e and Turoff describe the Delphi Technique as:

A method fo r  structuring  a group communication process so that 
the process is  e ffe c tiv e  in allowing a group of in d iv id u a ls , 
as a whole, to deal with a complex p r o b l e m . 18

These w rite rs  fu rth e r id e n tify  four d is tin c t phases of the process

where:

I S l b i d . ,  p. 13.

1 6 i b i d . ,  p. 8 .

l^Harold A. Lindstone and Murry T u ro ff, eds., " In trod u ction ,"  
in  The Delphi Method: Techniques and Applications (Reading:
Addison-Wesley Pub. Co., 1 9 /b ), p. lU.

1 8 i b i d . ,  p. 3.
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The f i r s t  phase is  characterized by exploration o f the 
subject under discussion, wherein each individual contributes  
ad d itiona l inform ation he fe e ls  is  p ertinen t to the issue 
The second phase involves the process o f reaching an 
understanding of how the group views the issue ( i . e . ,  where 
the members agree or disagree and what they mean by re la tiv e  
terms such as importance, d e s ir a b il i ty ,  or f e a s ib i l i t y ) .  I f  
there is  s ig n if ic a n t disagreement then th a t disagreement is  
explored in the th ird  phase to bring out the underlying  
reasons fo r  the d ifferences and possibly to evaluate them.
The la s t  phase, a f in a l evaluation , occurs when a l l  
previously gathered inform ation has been i n i t i a l l y  analyzed 
and the evaluations have been fed back fo r c o n s i d e r a t i o n . ^ ^

The Delphi procedure may be fu rth e r characterized by three

basic fea tures :

1. Anonymous responses, a fa c to r th a t is considered as an

advantage over fac e -to -face  meetings where disagreements 

among in d iv id u a ls  are p o t e n t i a l l y  severe or p o l i t i c a l l y  

unpa la tab le

2. Ite ra t io n  and co ntro lled  feedback, which makes the 

process "time and cost e f f ic ie n t"  in cases where frequent 

group meetings are in fe as ib le

3. S ta t is t ic a l group response, a condition th a t allows for 

the tra n s la tio n  of subjective judgements of ind ividuals  

in to  an aggregate group opinion^O

l^ Ib id . ,  pp. 5-6 .

ZOpaul Frederick Fendt, "A lte rn a tive  Futures fo r Adult and 
Continuing Education in North Carolina: A Delphi Futures Planning
Study," paper presented a t the F ir s t  Meeting of the Education Section 
of the World Future S ociety, Houston, Texas, 20-22 Oct. 1978.
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These basic features have allowed the Delphi Technique to evolve as an 

important tool fo r establishing educational goal s .21

Operations Research 

The s tra te g ic  and ta c tic a l exigencies of World War I I  gave b ir th  to 

the process known as Operations Research (OR). A ctua lly , Operations 

Research does not describe any p a rt ic u la r  decision analysis model but 

instead i t  can be thought of as a research process th a t may be used to 

complement such human aspects o f decision making as in tu it io n ,  

in s ig h t, and judgement.22 churchman, Achoff and Arnoff express the OR 

process as consisting of six d is t in c t  phases. These include:

1. Formulat ing the problem

2. Construct ing  a mathematical model to represent the system 

under study

3 Deriving a solution from the model

4. Testing the model and the solution derived from i t

5. Establishing controls over the solution

6 .  P u t t i n g  t h e  s o l u t i o n  t o  w o rk :  im p le m e n ta t i o n 2 3

When used as a decision analysis to o l, the OR process would require a

21 Ray L. Sweigert, J r .  and W illiam  H. Schabacker, "The Delphi 
Technique: How Well Does I t  Work in  S etting  Educational Goals," paper
presented a t  the Annual Meeting of the American Educational Research 
Association, Chicago, 111., April 1974.

22 ig n iz io , Goal Programming, p. 3.

23west Churchman, Russell L. Achoff and E. Leonard A rnoff, 
Introduction to Operations Research (Mew York: John Wiley & Sons,
In c .,  1957), pp. 12-13.
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close working a llia n c e  between the decision maker and the decision 

analyst to achieve v a lid  resu lts  in the end.24

Ig n iz io  and Gupta describe the underlying philosophy of 

Operations Research as a combination of the s c ie n t if ic  method and the 

systems approach. The conjugation of these techniques thus results in 

a research process th a t attempts to take a lo g ic a l,  systematic, and 

o bjec tive view of the decision problem in i ts  to ta l environment.25

Decision Making -  The Process and Product Relationship  

The l i te r a tu r e  reviewed to th is  point addressed prim arily  the 

process aspect of planning and decision making. The process i t s e l f  

would, however, have l i t t l e  in tr in s ic  value i f  there were no useful

outcome r e s u l t i n g  from the a p p l ic a t io n  of the process. The desired 

end re s u lt of the planning and decision making process is then, an 

acceptable decision which is  best for the organization as a whole. 

Thus, a decision which meets th is  c r ite rio n  is said to be an optimum 

decision; and a decision which is  best re la t iv e  to the functions of 

one or more parts of the whole organization is ca lle d  a suboptimum 

deci s i o n . 2 6

To accent the re la tionsh ip  between the process and product of 

decision making, S hu ll, Delbecq, and Cummings express decision making 

as

A conscious and human process, involving both individual 
and social phenomena, based upon factual and value 
premises, which concludes with a choice of one behavioral

24Howard, P. 5.

25 ig n iz io  and Gupta, Decision Making, pp. 10-11. 

26Churchman, Ackoff and Arnoff, p. 6.
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a c t iv ity  from among one or more a lte rn a tives  with the
in ten tio n  of moving toward some desired state of a f f a i r s .27

This d e fin it io n  describes a process th a t resu lts in a product where

se lection  of the product is  made on the basis of reaching some desired

goal. Howard te rs e ly  states th a t "decision making is what you do when

you d o n 't know know what to d o ."28

The " fig u re -o f-m e rit"  in  decision technology is  established

by the degree to which organizational goals are achieved by the

decision. Therefore, the outcome of the s trateg ic  planning process

id e n t if ie s  the o rgan izational goals th a t in turn provide the

foundation fo r the need o f a d ec is io n .29

A numbsr o f tools  are offered by the Operations Research

Method, fo r aiding in the decision making process v/nenever the

decision maker is  faced with a bewildering array of a lte rn a tiv e s .

These tools are a c tu a lly  mathematical models th at range in complexity

from re la t iv e ly  simple ru le-of-thum b, or h e u ris tic , models to highly

sophisticated dynamic sim ulation models.

Decision Models

When considering an organization as a nomothetic s tru c tu re , 

the systems concept is  ap p licab le . Thus the systems approach describes 

a manner of conceptualizing re a l i ty  and th is  conceptualization process 

is  c a lle d  m odeling.30

27Freraond A. S h u ll, J r . ,  Andre' L. Delbecq, and L. L. 
Cummings, O rganizational Decision Making (New York; McGraw-Hill, 
In c .,  1979), p. 31.

28Howard, p. 5 . 29[_ee, P. 7.

30oussledorp, Richardson, and Foley, P. 4.
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Models can be broadly c la s s if ie d  as one of three basic types;

1. The iconic model is  a p ic to r ia l or physical 

representation of the system.

2. The analog model is  a method of representing one system 

by another wherein the properties of a fa m ilia r  system 

are used as an isomorphic representation of the other.

3. The symbolic model is  a "formula" representation  

re s u ltin g  from the employment o f symbols to designate 

properties of the system under study.31

Each of these model c la s s if ic a tio n s  can be fu rth e r subdivided 

according to various grouping schemes. For instance, mathematical 

models are one su b c lass ifica tio n  of symbolic models, the mathematical 

programming models are a subset of the mathematical models, and Goal 

Programming models represent elements of the set comprised of a ll 

mathematical programming models. The Operations Research technique, 

as previously noted, is  characterized by the use of mathematical 

models to depict a rea l-w o rld  co u nterp art.32

I t  is  also important to d istinguish  between the purpose fo r  

modeling a system and the c la s s if ic a tio n  of the model used to  

represent th a t system. When a model is  developed fo r the purpose of 

representing the to ta l decision making process i t  is  known as a

31 Joseph E. H i l l  and Augut Kerber, Models, Methods, and 
A nalytical Procedures in Educational Research (D e tro it:  Wayne State
University Press, 1967), p. 15.

32gonald R. Plane and Gary A. Kochenberger, Operations 
Research fo r  Managerial Decisions (Homewood: Richard 0. Irw in , In c . ,
1572TT p. "4:
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decision model.33 This term within i t s e l f ,  however, does identify the 

type of model used to emulate this process.

There are a variety of decision model types that have come to 

be id en tified  with Operations Research. Some of the more common of 

these include:

1. Heuristic Models- refers to the class of models that 

derive decisions based on the use of a rigorous set of 

rules or guidelines.

These models are prim arily selected because of their 

re la tiv e  s im plic ity , but they cannot of themselves insure 

optimum decisions.34 simple funding formulas, often used

in educational decision making, q u a l i f y  as ' n e u r i s t i c  

modal s.

2. Games- involve decision making strategies within a 

competitive environment. This type of model is often 

used in m ilita ry  and marketing contexts.35

3. Networks- may be thought of as a special type of system 

composed of elements, where the elements in turn consist 

of nodes and branches. The problems solved by the use of 

these models may be classified as: (11 obtaining the

minimal path through the system; (2) obtaining the 

maximal path through the system, or (3) finding the

33ignizio, Goal Programming, P. 1. 

34Atteberry, M ille r , and Pershing, pp. 44-45 

35Hammond, p. 6.
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maximal capacity of flow through the system.36 The 

C r it ic a l  Path Method (CPM) and Program Evaluation and 

Review Technique (PERT) represent two types of network 

model s.

4 . Inventory Models- are used p rim arily  in a production 

environment fo r  determining how many units to produce, 

when to produce them, required inventory le v e ls , and l ik e  

m a tte rs .37

5. Oueing- or w aiting lin e  models fin d  application with 

problems involving w aiting  and delay in serving people, 

machines, or m aterial s .38

6. Sequencing- deals w i th  the order in  which ob jec ts  are 

p laced. These models u s u a l ly  attempt to cha rac te r ize  

problems concerning the sequence which w ill maximize the 

output or minimize the id le  time of a production 

process.39

7. Scheduling- provides an assignment of a rriva l times in 

those systems in which va ria tio n s  in schedules w ill  

a ffe c t  w aiting  times, id le  times, and system output.40 

These models are closely re la ted  to queing and sequencing 

models.

3 6 i g n i z i o  and Gupta, Decision Making, p. 139-140.

3 7 l b i d . ,  p. 18.

3 8 i b i d . ,  p. 239.

3 9 i b i d . ,  p. 19.

40ibid.
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8. Mathematical Programming Models- represent a general 

class of decision models whereby some c r ite r io n  of 

e ffe c tive n e ss , known as the objective function , is  

maximized or minimized subject to a set of constra in ts  or 

goals. L inear Programming, Integer Programming, Dynamic 

Programming, Goal Programming, and the l ik e ,  are a ll  

subclasses of th is  type model.41

L inear Programming Models

These models are designed to derive an optimal so lution fo r  a 

single ob jec tive  in a condition where one or more constraints r e s t r ic t  

the degree to which th a t ob jective may be atta ined. The constra ints

o f  t h i s  model are s ta ted  as l i n e a r  mathematical func t ions  o f  the 

v a r ia b le s  t h a t  are manipulated. The L inear Programming problem of 

most organizations is  th a t of a llo c a tin g  scarce resources among 

a lte rn a te  choices so th a t the overall benefits are maximized, o r, the 

to ta l costs are m inim ized.42

Goal Programming Models

Unlike i ts  L inear Programming predecessor, the Goal 

Programming technique provides the a b i l i t y  to model conditions where 

i t  is  necessary to derive an optimal solution in a m u ltip le  o b jec tive  

environment. By fu rth e r co n trad is tin c tio n  to the Linear Programming 

models, in which a s ingle objective is  e ith e r maximized or minimized

4TJames F. McNamera, "Mathematical Programming Models in 
Educational P lanning," Review of Educational Research 41 (December 
1971 ): 421-422.

42A tteberry , M ille r  and Pershing, pp. 34-35
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subject to the re s tr ic t io n  of a set o f l in e a r  constra in ts , the Goal 

Programming technique consists o f an achievement function which is  

always minimized, and a corresponding set o f l in e a r  goal and

co n stra in t equations. In add ition  to the decision va riab les , there

are two deviation  variab les  associated w ith each goal and co n stra in t: 

one representing the degree o f underachievement of a given o b je c tiv e , 

and the other representing the amount by which th a t same o b jec tive  is  

overachieved. The achievement function is  formulated from an ordered 

c o lle c tio n  o f these devia tion  variab les so as to ind icate  an optimum 

solution whenver a unique combination of decision variab les causes 

th is  functon to re s u lt  in a minimum v a lu e .43

An a d d i t io n a l  c h a r a c t e r i s t i c  o f  the Goal Programming approach

is  i t s  a b i l i t y  to  de r iv e  an opt imal s o lu t io n  based on a p r i o r i t y  

ranking, by the decision maker, of the various goals and constra in ts  

th a t influence the decision problem. This ranking of objectives  

allows the model to seek an optimal so lution by minimizing the 

o b jec tive  d ev ia tio ns , giving p r io r ity  fo r  m inim ization to objectives  

of higher p r io r ity  le v e ls  f i r s t .  In th is  way an objective is  said to  

preempt another ob jec tive  of a lower p r io r ity  r a n k i n g . 44 Given th is  

struc ture , the true co n stra in ts  of the decision f ie ld  are ca lled  

absolute objectives and are assigned to p r io r ity  level one. The goals 

representing desired le v e ls  o f atta inm ent, or non absolute o b jec tiv es , 

are subsequently assigned to lower p r io r ity  levels  corresponding to 

the predetermined ordinal rankings.

4 3 ig n iz io , Goal Programming, pp. 12-18. 

4 4 L e e ,  p .  2 7 .
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Any e ffe c tiv e  model fo r  decision analysis must be capable of

re fle c tin g  the ad m in is tra to r's  judgement about the p r io r ity  of desired

goals w ith in  the constra ints of the ex is ting  s itu a tio n .45 The Goal

Programming procedure, as noted above f u l f i l l s  th is  condition. In

answer to  the concern some would voice over o rd in a lly  ranking the

objectives in the model, Lee re p lie s :

under normal circumstances the decision maker is not 
capable o f measuring p rec isely  how much more important the 
f i r s t  goal is  than the second in cardinal value. Often 
the only knowledge the decision maker has is that in his 
judgement, a f i r s t  goal is  more important fo r the 
organization than a second goal. Hence, a preemptive 
p r io r ity  structure in terms of ordinal ranking of goals is  
the more appropriate vehic le fo r  decision an a ly s is .46

Another problem th a t ty p ic a lly  arises in the design of the

modal is  th a t  o f  de term in ing the number o f  p r i o r i t y  le v e ls  to be

considered. Ig n iz io  addresses th is  concern stating  that

in p rac tice , i t  would be rare fo r a well constructed 
real l i f e  problem to have more than even fiv e  p r io r ity
le v e ls  A problem with more than fiv e  p r io r ity
le v e ls , although possible, should be suspect.47

Related Research

This review of re la ted  research was directed prim arily  toward 

comprehensive planning and decision making as i t  has occurred in adu lt 

vocational education.

4 5 ib id ., p. 281.

4 6 ib id .,  p. 34.

47%gnizio, Goal Programming, p. 182.
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Strateg ic Planning 

From 1975 to 1977, a comprehensive "systems" model fo r  

planning vocational education in the state of Missouri was developed 

and tes ted . Among other findings of th is  research, was the discovery 

th a t there existed a paucity of l i te ra tu re  on vocational education in 

the area of s tra teg ic  planning and policy determ ination .48 The 

research team, known as Task Force 1990, found th a t what planning was 

done, was th a t needed to comply with the state planning requirement of 

federal vocational education le g is la tio n ; and even in these cases i t  

was found

th a t the State Plan i t s e l f  was not adequately used to 
guide the vocational education system but served 
p rim arily  as a document to s a tis fy  federal
requi rements.49

One phase of the Task Force 1990 study resulted in the 

research conducted by E lbert fo r a doctoral theses.50 In his study, 

members o f a group of vocational advisors and a group of vocational 

adm inistrators were asked to rate seven clusters of elements in  

vocational education, in the state of M issouri, by perceived 

importance. Using an instrument having a f iv e -p o in t  L ik e rt scale and 

analysis of variance techniques, E lb e rt found th a t ,  although the 

overall ra tin g  of the m ajority  of the elements rar.ged from important 

to e s s e n tia l, a s ig n ific a n t d ifference in ra tings existed between the

48Atteberry, M i l le r  and Pershing, p. 8.

4 9 lb id ., p. 14.

50[)ennis J . E lb e rt, "Elements in M issouri's  Vocational 
Education System" (Ph. D. d is se rta tio n . U n iversity of M issouri, 
1976), p. 126.
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two groups. In ad d itio n , the te s t o f the null hypothesis between

subgroup ratings o f each o f the two groups resulted in s ig n ifican ce.^^

Comparing these resu lts  i t  would appear that the findings o f th is

research are somewhat inconclusive due to  the spread o f the intragroup

variances. E lb e rt fu rth er acknowledged that a few p artic ip an ts ,

"p rim arily  from the advisory group, indicated th a t they did not fee l

adequately prepared to answer the questions or did not know why they 

5?were selected."

The controversial question concerning what the ob jectives o f

vocational education should be is not a new one. Becker recounts John

Dewey's discontent with the objectives then established fo r vocational

education by a newly appointed Commission on National Aid to 

53Vocational Education. The ob je c t iv e s  estab l ished by t h is  commission,

which u l t im a te l y  led  to the passage o f  the Smith-Hughes A c t ,  were (1)

the need o f a su b stitu te  fo r  the disappearing apprenticeship system,

(2 ) to meet the demand of employers fo r  more s k ille d  workers, and (3)

the need fo r  special tra in in g  i f  the U. S. was to hold i ts  own in

in te ra tio n a l com petitive c o m m e r c e .B y  contrast Dewey viewed these

objectives as too provinc ia l suggesting that instead the objectives of

vocational education should be

to promote eq u a lity  o f opportunity, to teach the real meaning 
o f work, to inculcate a sense o f culture re la ted  to today's  
world, to  develop a s p i r i t  of social cooperation, and to help 
students grow in in d u stria l in te llig e n c e .55

S ^ Ib id ., pp. 91-96. ^ ^ Ib id ., p. 99.

^^Richard J. Becker, "What Are the Objectives o f Vocational 
Education?" Phi Delta Kappan 61 (A p ril 1980): 534.

S^Ib id. ^ ^ Ib id ., p. 535.
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This concern over education versus tra in in g , as an ob jective

framework fo r vocational education, is  s t i l l  a focal point fo r much

discussion and d iv is io n .

Houle eschews what he c a lls  the "welfare" theme fo r adu lt

education in general, s ta tin g  th a t:

Many people seem to believe th a t learning in adulthood is  
es se n tia lly  the e f fo r t  to give a second chance fo r basic 
education to those who missed th e ir  f i r s t  chance or th a t i t  
is  concerned so le ly  with such goals as occupational 
competence fo r  the unemployed, fam ily l i f e  improvement fo r  
threatened homes, or consumer s k ills  fo r  poor people. This 
conception o f ad u lt education as solely an a c t iv ity  of a 
w elfare s ta te  or of p riva te  ch arity  lim its  i ts  scope and
narrows i ts  range o f designs For exam ple...A public
school system may o ffe r  lite ra c y  and vocational courses but 
never try  to educate those community leaders who determine 
the major social p o lic ies  of the c i t y .56

For the most p a rt, the l i t e r a t u r e  and research conducted in  

comprehensive adult vocational education planning and decision making, 

as examined during th is  research, provided l i t t l e  documentation 

regarding why or how a p a rtic u la r  objective or set of objectives were 

selected fo r  designing the various decision models. In many of these 

cases, i t  appeared as though the objectives were established de facto  

by the researchers themselves.

In 1974, the Oklahoma State Department of Vocational and 

Technical Education designed and tested a Linear Programming decision  

model. This model sought to  determine the optimum number of each 

vocational education program type th a t would be needed to achieve the

56cyril 0 . Houle, The Design of Education, (San Francisco: 
Jossey-Bass Publisher, In c .,  1972), pp. 27-28.
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goal of (1 ) maximizing employment entry level wages, (2 ) maximizing 

job placement, (3 ) minim izing program costs, (4) maximizing students 

served, or (5 ) maximizing social b e n e fits .5? Although no ra tio n ale  

was provided fo r in d ica tin g  how these p a rtic u la r  objectives were 

chosen over a ll  o thers, i t  was concluded th a t the procedure i t s e l f  

gained general acceptance by the decision makers who had the 

opportunity to analyze i t s  b e n e fits .58

Kim suggested the use of f iv e  ta rg e t goals fo r  the purpose of 

estab lish ing  a c o s t-e ffe c tiv e n e s s /b e n e fit  analysis model fo r  vocational 

programs a t the post-secondary le v e l.  These goals included:

1. Students w il l  be enro lled  in  the post secondary 
occupational program to meet th e ir  educational needs.

2. Students e n ro l le d  in  the post secondary occupational 
program w i l l  complete the requirements o f  the program and 
be prepared fo r career development.

3. Program completers w il l  be placed according to th e ir  
tra in in g  in jobs which w ill  meet manpower demands.

4 . Some students w il l  e le c t advanced studies a fte r  
completion of the program.

5. Program completers w il l  increase th e ir  job s a tis fa c tio n , 
status , and economic b e n e fits .59

For the research conducted in the design of a Missouri 

planning model fo r vocational education, a p r io r it iz e d  set of e ight

57oklahoma S tate Department of Vocational and Technical 
Education, The Development and Testing of a Linear Programming 
Technique fo r  Optimizing Occupational Train ing Program Combinations 
( S t i1 Iwater: Oklahoma S tate Department of Vocational and Technical
Education, 1974), p. 3.

58 ib id ., p. 30.

5 9 jin  Eun Kim. A C o st-E ffectiveness/B enefit Analysis Model 
fo r Postsecondary Vocational Programs (Bethseda, Md.: ERiC Document
Reproduction S ervice , ED 151 560, 1 9 /7 ), p. 16.
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objectives was used. In rank order, from highest to lowest p r io r ity ,  

these objectives were l is te d  as:

1. To tra in  no more students in an occupation than there are 
projected job openings.

2. To increase the number of program completers placed in 
tra in in g  re la ted  occupations by ten percent over the 
previous year.

3. To increase the number of program completers to 24,000 
students.

4. To l im i t  the expenditure on vocational education in the 
state to the resources av a ilab le .

5. To increase the labor force p artic ip a tio n  of vocational 
education completers by ten per cent over the previous 
year.

S. To increase the number o f  disadvantaged students served
by ten percent over the previous year.

7. To l i m i t  voca t iona l enrol lments to f i f t y  percent o f  
secondary 11th and 12th grade students in the sta te .

8. To increase the number of program completers continuing 
th e ir  education by ten percent over the previous year.

From th is  set of ob jec tives , items one, four, six and seven were

recognized by the researchers to be constraints and the remaining

items were treated  as goal s .60

Evans em phatically states that "there are three basic 

objectives in any public school vocational education c u r r i c u l u m . " 6 1  

In the chronological order of th e ir  acceptance, he l is t s  these as:

1. meeting the manpower needs of society

2. increasing the options ava ilab le  to each student

60Atteberry, M i l le r  and Pershing, p. 91.

61 Rupert H. Evans, Foundations of Vocational Education 
(Columbus: Charles E. M e r r ill  Pub. Co. 1971), p. 2.
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3. serving as a motivating force to enhance a l l  types of
learning^?

Evans fu rth er sta tes , however, th a t "surpris ing ly l i t t l e  is  known 

about student objectives in vocational education programs," pointing  

out th a t students in many cases may p artic ip a te  in a vocational 

program to s a tis fy  a strong avocational in te re s t .63

The p ropriety of using the Delphi Technique fo r estab lish ing  

educational goals was examined in a Georgia study. This study used 

nonparametric s ta t is t ic a l  techniques to te s t fo r (1 ) convergence in 

perception over rounds, (2) greater convergence on the second round 

than on la te r  rounds, (3 ) the r e l ia b i l i t y  of the goal rankings, (4) 

the necessity of a t le a s t three rounds, and (5) the d e s ira b il ity  of 

feedback of s e l f  response to p a r t i c ip a n ts .  The f i r s t  three 

assumptions were confirmed and the la s t two were shown to be

q u e s t i o n a b l e . 6 4

Fendt used the Delphi Technique in an attempt to evolve and 

te s t a futures planning methodology and generate useful program 

planning data to help meet the needs of adu lt p art-tim e students. The 

three round Delphi Technique th at was used yielded panel concensus in  

the primary areas of concern fo r adult and continuing education from 

four groups of p an e lis t. These groups consisted of adu lt education 

fa c u lty  members, members of the state le g is la tu re  and o f f ic ia ls  of 

state  and p riva te  u n iv e rs itie s , members of un ivers ity  extension

62 ib id .

6 3 i b i d . ,  p .  4 .

64sweigert, J r .  and Schabacker, p. 14
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d iv is ions and continuing education departments, and continuing 

education students.65

Decision Making Models 

A number of mathematical programming models have been 

designed fo r  decision making in vocational education. The m ajo rity  of 

these models are of the Linear Programming (LP) type.

In  the Oklahoma model, f iv e  vocational education objectives  

were selected and optim ized, subject to the constraints of the Linear 

Programming m o d e l . 56 since the Linear Programming technique w il l  not 

permit simultaneous considerations of m u ltip le  ob jec tives , each 

objective in th is  model had to be optimized on an individual basis. 

Thus f i v e  separate de c is io n  sets re s u l te d  ins tead o f  a s in g le  dec is ion  

se t based on concurren t  c o n s id e ra t io n  o f  a l l  o b je c t iv e s .  The range of 

the derived decisions from th is  model can be seen by comparing the 

re su lts  o f optim izing the various ob jec tives . One example of th is  is  

the 173 programs derived when the selected objective was to  "Maximize 

the Number of Programs," compared to 118 programs derived when the 

selected objective was to "Minimize the Cost of P r o g r a m s . " 6 7  

In  the Missouri decision making model fo r vocational 

education, a Goal Programming approach was u s e d . 68 This model 

resulted in a set of decisions based on concurrent consideration o f a 

p r io r it iz e d  l i s t  of e ig h t vocational ob jec tives . A fte r designing the

65Fendt, pp. 7 ,1 3 -14 .

66oklahoma State Depar 
, Linear Programming,

6 7 j b i d . ,  p. 272. 68A tteberry, M ille r  and Pershing, p. 81.

66oklahoma State Department of Vocational and lechnical 
Education, Linear Programming, p. 3.
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model, i t  was tested to determine the number of program completers 

there should be, fo r each program area, so as to re su lt in the 

m inim ization of the achievement function . The in i t ia l  computer 

analysis of th is  model yie lded  a so lution mix in which objectives o f 

p r io r it ie s  one, two, th ree , four, and seven were fu lly  achieved and 

p r io r it ie s  f iv e ,  s ix and e ight were underachieved.69 in th is  

s itu a tio n  p r io r ity  seven was achieved coincident to the achievement of 

the f i r s t  four p r io r ity  le v e ls , and p r io r ity  f iv e  could not be 

achieved w ithout degrading the attainm ent o f a higher order o b jec tiv e .

Summary

The purpose of th is  l ite r a tu r e  review was to examine the 

t h e o r e t ic a l  and p r a c t i c a l  bases o f  comprehensive p lanning and dec is ion  

making. S pecific  emphasis was placed upon the deta iled  examination of 

the process o f planning and decision making and the corresponding 

product, or outcome of decision making procedure as i t  re la ted  to 

ad u lt vocational education. The resu lts  of th is  review provided a 

framework fo r the construction of a s tra teg ic  planning instrument th a t  

was used in the f i r s t  round of a Delphi Technique. The data co llected  

from the Delphi Technique was analyzed fo r the establishment of a 

f in a l p r io r it iz e d  l is t in g  o f ad u lt vocational education objectives fo r  

fu ll - t im e  programs w ith in  the sta te  of Oklahoma.

° 9 ib id . ,  p. 92.
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CHAPTER I I I

RESEARCH METHODOLOGY 

The purpose o f th is  study was directed toward the development 

and tes tin g  o f a m u ltip le  o b jec tive decision model fo r s ta te -le v e l  

program planning in ad u lt education at the vocational le v e l .  The 

procedure used fo r a c tu a liz in g  th is  research consisted f i r s t  of 

determining a set of p r io r it iz e d  goals and constraints to provide the 

s truc tura l basis fo r the decision model. From th is  p r io r it iz e d  set of 

o bjec tives , a corresponding set of lin ea r mathematical expressions 

were constructed in accordance with the specifications required to 

e ffe c tu a te  the Goal Programming model. Parametric data were then 

amassed using the ex is tin g  data base maintained by the Oklahoma State  

Department of Vocational and Technical Education. The f in a l steps 

involved the adaption o f the parametric data to the re fin ed  model 

design, and then performing an actual tes t o f the model's

a b i l i t y  to derive an optimum solution set.

C o llection  o f O bjective Data -  Delphi Technique

The f i r s t  phase of th is  research process consisted o f the

co lle c tio n  of data regarding the determination of a p r io r it iz e d  set of

goals and constraints re levan t to adult vocational education. The 

Delphi Technique was chosen as the research tool fo r use in e l ic i t in g
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th is  inform ation from a se lect group of state and local vocational 

education adm in is tra tors. These adm in istrators, who became the Delphi 

p a n e lis t, were chosen because of th e ir  positional ro les  in  adu lt 

vocational education planning and decision making a t the s ta te -lev e l 

in  Oklahoma. Panel p a rtic ip a tio n  from the fo llow ing in d iv id u a ls , or 

th e ir  appointed surrogates, was s o lic ite d :

1. Oklahoma State D irec to r fo r  Vocational and Technical 

Education

2. Planning Coordinator fo r  the Oklahoma State Department of 

Vocational and Technical Education

3. Oklahoma State Coordinator o f Area Schools

4. D i re c to r  o f  A du lt  Education f o r  the Oklahoma State  

Department o f  Vocational and Technical Education

5. Comptroller o f F inancial Services fo r the Oklahoma State 

Department of Vocational and Technical Education

6. A Superintendent of an Area Vocational-Technical School 

(AVTS)

7. A D irecto r of Adult Education of an Area Vocational- 

Technical School (AVTS)

An in i t i a l  set of goal and constra in t statements was compiled 

from the review o f the l i t e r a tu r e .  Each of these statements was rated 

by the p anelis t along a seven-point L ik e rt ra tin g  scale on the f i r s t  

round of the Delphi process. The seven-point L ik e r t ra tin g  scale was 

chosen because:

1. A balanced mid point ra ting  was possible thus lim it in g
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the p o s s ib il ity  of skewing the ratings e ith e r  p o s itiv e ly  

or n eg ative ly .

2 . A seven-point scale provided more dispersion than a 

f iv e -p o in t  scale thus allowing fo r higher reso lution  

between p r io r ity  ra tin g s.

3 . A goal having no importance to adu lt vocational education 

could be ra ted  as zero and an absolute co n stra in t could 

be id e n t if ie d  as esse n tia l.

4 . A mean ra tin g  fo r each objective could be determined from 

the aggregate ra tings to represent a concensus group 

opin ion. From the f in a l pooled ra ting  i t  was possible to 

e s ta b l i s h  an o v e ra l l  ranking of the o b je c t iv e s  to  conform 

to  the Goal Programming decis ion model.

P ilo t  Study

Upon completing the construction of the instrument used to 

c o lle c t the in i t i a l  round o f data from the Delphi p an e lis ts , a p ilo t  

survey was conducted using th is  instrument. The primary purpose of 

th is  survey was to obtain constructive feedback concerning the 

detection and correction  o f equivocal objective statements, thus 

improving the content v a l id ity  o f the instrument.

The p a rtic ip a n ts  o f the p ilo t  survey consisted of a group of 

ind iv idu als  who were en ro lled  in a graduate-level course in Adult 

Education Program Planning. These students w re  asked to ra te  each 

objective statement, add any objectives they f e l t  were important to  

adult vocational education program planning, and also provide comments 

concerning the ambiguity o f any of these statements as well as other



41

comments re la tin g  to the face v a l id ity  of the instrument in general. 

The ra tin g  instrument was then re fined  using the resu lts  of th is  p ilo t  

study.

The Delphi Technique

This procedure was chosen as a vehic le fo r  e l ic i t in g  a set of 

p r io r it iz e d  ob jec tive  statements th a t were considered appropriate fo r  

adu lt vocational education in the state of Oklahoma. The Delphi 

Technique was selected fo r  the fo llow ing reasons:

1 . There was precedence fo r  the use of the Delphi Technique 

in  es tab lish in g  educational goal s .1

2. The process is  designed to produce inc reas ing  accuracy of 

judgement and increasing agreement among p a r t i c ip a n ts  

from round to round.2

3. Anonymous responses are considered as an advantage over 

v is -a '-v is  meetings where disagreement among ind iv idu als  

is  p o te n tia lly  severe or p o l i t ic a l ly  unpalatable, or in 

those cases where s ig n ific a n t m inority  opinions may be 

suppressed due to pressure to conform to group norms.

4 . The process is  time and cost e f f ic ie n t  in cases where 

frequent group meetings are in fe a s ib le .

5. The data generated by the process allows fo r the

1Sweigert and Schabacker, p. 2. 

2 lb id .
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tra n s la tio n  of subjective judgements of ind iv iduals  in to  an

aggregate group o p in io n .3

Three ite ra t io n s , or rounds, were used to e l i c i t  goal and 

constra in t perceptions from the panel o f decision makers, wherein the 

desired outcome of the process was a convergent set of o rd in a lly  

ranked o b jec tive  statements produced as a re su lt of c a re fu lly  

considered group opinions. In the f i r s t  round, panelists were asked 

to ra te  each of the objectives statements of the instrument, and then 

to w r ite - in  and ra te  any objectives th at were perceived as being 

important to  ad u lt vocational education in the state o f Oklahoma. 

Appendix C contains a copy of the data co llec tio n  instrument th a t was 

used in  t h i s  f i r s t  round.

In the second round, each p a n e l is t  was suppl ied w i th  a new 

instrument th a t indicated the composite results of the preceding 

round, including any w r ite -in  ob jec tives , and again they were asked to 

ra te  each o b jec tive  statement. I f  a new rating  was made above or 

below the composite ra tin g  of the previous round, that p an e lis t was 

asked to b r ie f ly  s ta te  the ra tio n a le  fo r deviating from the mean 

ra tin g  of the group. A copy of the data co llec tio n  instrument used in 

th is  round is contained in Appendix E.

The th ird  i te ra t io n  consisted of supplying the panelists with 

the composite re su lts  of the preceding round. Also included were the 

reasons given by the various panelists fo r deviating from the 

composite score in the f i r s t  round. In l ig h t  of these considerations, 

the panelists were asked to again rate the objective statements. In

3pendt, p. 18
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addition to the ra tin g s , each p an e lis t was asked to suggest s p ec ific  

ind ic ies th a t could be used to se lect parametric data fo r ce rta in  

objectives th a t were subject to ambiguous in te rp re ta tio n . Appendix G 

contains a copy o f the data co lle c tio n  instrument th a t was used fo r  

th is  fin a l found o f the Delphi Technique.

Analysis of Objective Data 

The data co llected  using the Delphi Technique was analyzed to  

determine the composite ra tings fo r the objectives in each round. In 

the f in a l round, the composite ratings were transformed to ord inal 

rankings fo r the purpose o f establishing the p r io r it iz e d  set o f adu lt 

vocational education o b jective  statements, as required fo r conformance 

to  the Goal Programming dec is ion  model.

A study o f  the convergence pa t te rns  fo r  the o b je c t iv e  

statements v/as examined to provide ins ight into the evolutionary  

phases of the goal determ ination process. This analysis was begun by 

computing the standard deviation  of the ratings fo r each o b jective  

statement w ith in  each o f the three rounds. Since standard devia tion  

is a measure of dispersion about the mean, th is  index was selected fo r  

comparing the re la t iv e  degree o f ra ting  conversion fo r each o b jec tive  

statement across rounds. Then by computing Wilcoxon's T, from the 

signed ranks te s t ,  i t  became possible to evaluate the overall 

convergence of each round in re la tio n  to every other round. For 

ranking purposes, the standard deviations were used fo r breaking t ie s  

between objectives having iden tica l mean ra tings. This procedure 

re flec ted  the influence o f concensus opinion on objective se lec tio n , 

thus epitom izing a democratic decision making environment.
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Spearman's rank order co rre la tio n  c o e ff ic ie n t was also 

computed between rounds by co rre la tin g  the rankings of the objectives  

w ith in  each round, to the rankings o f corresponding objectives in 

every other round. These indices provided a measure of the degree of 

agreement between rankings fo r each round o f the Delphi Technique.

Formulation o f Linear Objectives

A fter having determined the objectives th a t were considered 

important fo r s ta te -le v e l s tra te g ic  planning of adult vocational 

education, i t  was then necessary to tra n s la te  these objectives into  

q u an tifiab le  terms wherein each o b jec tive  statement would represent a 

l in e a r  mathematical expression. The individual expressions provided a 

composite c h a ra c te r iz a t io n  of the r e la t io n s h ip  e x is t in g  between the 

students from each program type (e .g . dental lab assistant, medical 

o ffic e  ass is tant, food management, e tc .)  and an associated objective  

attainment value. This value represented the to ta l of the contribu­

tions of a l l  students from each program type toward the achievement of 

a given objective expression.

The se lection o f the appropriate c o e ffic ie n ts  to be used fo r  

re la tin g  the students from each program type to an objective  

attainment value were d ire c tly  tra n s la ta b le , in most cases, from the 

objective statements themselves. In some cases, where an equivocal 

in te rp re ta tio n  of an o b jec tive statement was possible, assistance v/as 

provided by the Planning D ivision of the Oklahoma State Department of 

Vocational and Technical Education in  selecting an appropriate u n it of 

measurement fo r th a t o b jec tiv e .
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C o llec tio n  of Parametric Data 

The extensive computer data base, maintained by the Oklahoma 

State Department o f Vocational and Technical Education, served as the 

primary source fo r  es tab lish in g  the c o e ff ic ie n t values o f each 

objective statement. This data base contained a broad range of 

elements re la tin g  to both students and programs which were selectable  

using various computer sorting  techniques. Using these techniques i t  

was possible to is o la te  sp ec ific  student data, fo r each program type, 

as was required fo r conformance to the model.

In ce rta in  o ther cases, where sp ec ific  inform ation items were 

not ava ilab le  from the computer data base, i t  was necessary to 

i d e n t i f y  re la te d  data fa c to rs  th a t  could serve as fe a s ib le  a l te rn a te s  

f o r  the pr imary c o e f f i c i e n t  terms. These items, denoted as p la u s ib le  

c o e ffic ie n ts , represented the best availab le  data fo r adaption to  the 

model. The im p lications fo r using these data were considered in  

Chapter V of th is  re p o rt.

Design of the Goal Programming Model 

The adm in is tra tive  planning phase, of th is  decision analysis  

model, incorporated the use of the Operations Research procedure, 

known as Goal Programming. This procedure derived a solution set th a t  

would be used by the educational adminstrator to achieve an optimum 

a llo c a tio n  of resources in accordance with the predetermined 

objectives fo r adu lt vocational education.

The structure of the Goal Programming model may be expressed 

as follows;



46

Hetermine the so lu tio n , X, from the m atrix,

J
2  C-jj Xj + n-j -  Pi = b i , fo r a l l  i ,
j= l

so as to  minimize the vector,

Â = j[gi (n, p)], [92 (n, p)], • . . , [gk C", p)]{
w hile insuring th a t ,

X, ÏÏ, p > 0 .  

where :

X = the solution to the model, expressed in terms o f the
q u an tities  o f students fo r each ad u lt vocational 
education program area type.

C-j-: = the parameter (c o e ff ic ie n t)  associated with program
area j  in o b jec tive 1

b-|= the desired achievement leve l  o f  o b je c t iv e  i

n - j=  negative deviation va riab le  i — represents the
amount by which objective i exceeds b-j

A = the desired achievement function

g = 9 1 , 9 2 , . . . 9k = the preemptive p r io r ity  rankings.4

In the second equation above, the achievement function . A, 

reached a minimum value when a solution was found th a t minimized the

absolute value of the selected deviation variables (n 's  and p 's )

w ith in  th a t fu nction . This vector was minimized by assigning the 

highest p r io r ity  fo r  m inim ization to the g] o b jec tive , followed by 

decreasing p r io r ity  assignments being given to successive objectives  

descending to , and inc lud ing , the ob jective having a p r io r ity  ranking 

of 9k. In th is  manner, the gi objective was s a tis fie d  before the 92

4 lg n iz io , Goal Programming, p. 31.
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o b jec tive , and so on down through the o b jec tiv e , such th a t level g  ̂

was said to  preempt g^+i and a l l  lower p r io r ity  levels  in reaching the 

solution to  the model. The objectives emerged as e ith e r constra in ts , 

requiring absolute achievement, thus being assigned to p r io r ity  level 

g-|, or as goals, representing desired leve ls  o f attainment with  

p r io r ity  leve ls  below g-| corresponding to the predetermined ordinal 

rankings o f these o b jec tives .

Testing the Model 

The f in a l phase of the research process involved tes tin g  the 

Goal Programming model fo r i t s  a b i l i t y  to derive a solution set which

would sa tis fy  the p r io r it iz e d  objectives fo r Adult Vocational 

Education. This  s o lu t io n  se t  i d e n t i f i e d  the number o f  students from 

each program area type th a t should be enrolled  fo r optimum achievement 

of these o b jec tives .

The task of deriv ing  a solution to the model was handled by a 

high speed computer using a modified simplex algorithm w ritte n  in the 

FORTRAN Programming Language.5

S ib id ., pp. 227-242.



CHAPTER IV 

RESULTS

The purpose of th is  study was to develop and te s t  a 

comprehensive s ta te -le v e l planning and decision analysis model fo r  

ad u lt vocational education. S p e c ific a lly , answers to the following  

questions were sought;

1. What goals, constra ints , and parameters enter into  the 
decision making process of state-w ide program planning 
fo r fu ll- t im e  adult education at the vocational level?

2. What p r io r ity  structure would s ta te -leve l decision makers 
assign to the id e n tifie d  set of goals?

3. How may these data be applied in a Goal Programming model 
designed to y ie ld  an optimum program mix?

This chapter records the resu lts  of the research that was conducted to

pursue the answers to these questions.

Results of the Delphi Technique

A three ite ra t io n  Pel phi Procedure was used as the primary 

data c o lle c tio n  process fo r seeking answers to the f i r s t  two questions 

posed in the problem statement of th is  research. The Pel phi panelists  

chosen fo r  the procedure, represented a select group of ind ividuals  

having e ith e r  the au th ority  to d ire c tly  make decisions a ffec ting  ad u lt 

vocational education at the s ta te -le v e l of planning, or else provide 

advisory support to these decision makers in the course of performing
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such duties . Since these p anelis ts  were s p e c if ic a lly  chosen because 

of th e ir  positional ro les in  adu lt vocational education planning and 

decision making a t the s ta te  level in Oklahoma, only d escrip tive  

s ta t is t ic a l techniques were used to analyze the data co llected  from 

the Delphi Technique.

Round One Results

The panelists were asked, in the f i r s t  round of the Delphi 

Technique, to  ra te  the re la t iv e  importance o f 27 d is t in c t  objectives  

fo r adu lt vocational education using a seven-point L ik e r t scale. In 

doing th is , the p an elis ts  were requested to use as much dispersion as 

possible to e ffe c t iv e ly  d iscrim inate  between the objectives with  

respect to t h e i r  va r ious  le v e ls  o f  importance. A lso , the p a n e l is ts  

were asked to  add any a d d i t io n a l  o b je c t iv e s  to  t h i s  l i s t  th a t  they 

perceived as being important to a d u l t  voca t iona l educa tion , and to  

likew ise supply a ra tin g  fo r these ob jec tives .

The objectives rece iv ing  ra tings in the top 33 1/3 p ercen tile  

of th is  f i r s t  round are l is te d  in Table 1. This tab le shows the rank 

order of the objectives and th e ir  associated mean and standard 

deviation values from the f i r s t  round.

TABLE 1

FIRST ROUND OBJECTIVES: TOP 33 1 /3  PERCENTILE RANKINGS

Rank Mean
Order O bjective Statement Rating S.D.

1 Maximize employer's perception of tra in in g  5.157 0.408
adequacy



50

TABLE 1 (Continued)

2 Maximize student's perception of tra in in g  5.000 0 .0
adequacy

3 Minimize student a t t r i t io n  rates 4.667 0.516

4 Maximize placement in tra in in g  re lated  jobs 4.667 1 .033

5 .5  Maximize placement in jobs w ith in  the state 4.333 0.516
of Oklahoma

5.5 Maximize the degree of perceived job s a tis - 4.333 0.516
fac tio n

7 Minimize the degree to which manpower supply 4.333 1.211
exceed manpower demand

By d iv id ing  the six in te rv a ls  of the ra tin g  scale in to  seven 

class in te rv a ls  corresponding to the seven ra tin g  categories of the

data c o lle c tio n  in s tru m en t,  a value o f  5/7, or approximately  0 .36 ,  v/as

obtained fo r the class in te rv a l w idth. Using th is  value, the 

frequency d is tr ib u tio n  of the mean ra tings, fo r a l l  27 objectives of 

Round One, was determined. Figure 1 plots th is  frequency 

d is tr ib u tio n . From th is  p lo t i t  is  apparent th a t the objectives  

l is te d  in Table 1 a l l  f a l l  w ith in  the upper two class in te rva l

d iv is io n s . The standard deviation  value, S = 1 .04 , gives an

in d ica tio n  of the re la t iv e  spread o f the overall ra tin g s , whereas, the 

index, Xgj = 1 .3 2 , re la te s  to the mean of the standard deviation  

values fo r each of the 27 o b jec tive  statements. This la t te r  index 

provided an ind icatio n  o f the average degree of non-agreement between 

the panelists in the ra tin g s th a t were given to each objective  

statement.
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FIGURE 1 

FREQUENCY DISTRIBUTION OF THE 

MEAN RATINGS FOR ROUND ONE
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By grouping the objectives into three subgroups, according to 

th e ir  ind ividual mean ra tin g s , i t  was possible to examine the subgroup 

mean ra tin g  and the mean o f the standard deviations of these 

objectives w ith in  each subgroup. Table 2 presents these re su lts .

TABLE 2

SUBGROUP INDICES OF ROUND ONE OBJECTIVES

33 1/3 P ercentile  Rating Subgroup

Index Top Mi ddl e Bottom

Xx 4.56 3.56 3.43

Xgd 0.77 1.57 1.32
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From th is  ta b le , i t  can be seen, that on the average, there was a 

higher degree of agreement between the panelists in the ratings th a t  

were given to the objectives in the top 33 1 /3  p e rcen tile  subgroup, 

than was given fo r the objectives which were rated in e ith e r  of the 

other two subgroups.

Round Two Results

The data co llec ted  in Round Two were analyzed using the same 

an a ly tic a l procedures as those used fo r Round One. In th is  round, 

however, there were a to ta l o f 33 objectives, consisting of the 

o rig in a l 27 objectives plus six additional w r ite - in  objectives th a t  

were supplied by the p anelis ts  during the f i r s t  round. Table 3 shows 

the rank order of the objectives and the associated mean and standard 

deviation values fo r  the objectives that were rated in the top 33 1/3  

p ercen tile  of th is  second round. I t  is noted, by comparing Table 1 

with Table 3, th a t only four objectives are common to these two 

tab les . Furthermore, the objective receiving the highest ranking in 

Round One, f e l l  to  sixth  place in the second round. Five of the 

eleven objectives in  Table 3, including the highest ranked o b jec tive , 

were from the l i s t  of w r ite - in  objectives obtained during the f i r s t  

round. I t  would appear th a t the top ranked objective from Round Two 

would have the same meaning, in terms of the measurement of success, 

as the f i r s t  o f the two objectives lis te d  in Table 1 with a ranking of 

5 .5 , although th is  la t t e r  objective dropped to the eighteenth ranking 

in  the second round.
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TABLE 3

SECOND ROUND OBJECTIVES: TOP 33 1 /3  PERCENTILE RANKINGS

Rank
Order O bjective Statement

Mean 
Rati ng S.D.

1 Maximize tra in in g  th at supports s ta te  and 
loca l economic development

5.83 0.373

2 Maximize student's perception o f tra in in g  
adequacy

5.00 0 .0

3.5 Minimize student a t t r i t io n  rates 4.83 0.373

3.5 Provide maximum support fo r  new programs 
th a t  would service emerging manpower needs

4.83 0.373

5 Spend no less than the minimum amount 
re q u i re d  by the Vocat ional Education Amend­
ments on handicapped programs

4.83 0.687

5 Maximize employer 's percep tion  of t r a in in g  
adequacy

4.83 0.898

7.5 Place students in tra in in g  re la ted  jobs 4.67 0.471

7.5 Maximize the use of current industry equip­
ment fo r tra in in g

4.67 0.471

9 Maximize the working re la tion sh ip  between 
p ub lic  and p riva te  tra in in g  agencies

4.67 1.247

10 Maximize en try -le ve l wages fo llow ing  program 
p a rtic ip a tio n

4.33 0.471

11 Maximize program offerings th a t coincide  
w ith  ad u lt in te res ts

4.33 0.745

The frequency d is tribu to n  of the mean ratings fo r  Round Two 

is  shown in  Figure 2. This p lo t displays a considerable skew to the 

l e f t  with the la rg e s t concentration of ra tin g s fa ll in g  w ith in  the 

f i f t h  and s ix th  in te rv a ls . The overall mean ra tin g , = 3 .57 , is
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FIGURE 2

FREQUENCY DISTRIBUTION OF THE 
MEAN RATINGS FOR ROUND TWO
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close to , but s lig h tly  g rea ter than, the same index from Round One. I t  

is  noted by comparing the standard deviation o f the means, th at a 

greater degree of ra tin g  d iscrim in atio n , between objectives, was
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applied in Round Two than in Round One. Conversely, i t  is  apparent 

th a t ,  on the average, there was a greater degree of ra tin g  agreement 

between the panelis ts  fo r each objective in Round Two than in Round 

One; a condition th a t is  denoted by the sm aller of the two Xgj values.

The subgroup indices of Round Two are presented in Table 4.

As in Round One, th is  tab le  shows that there was a g reater degree of 

ra tin g  agreement between the panelists fo r  those objectives rated in 

the top 33 1 /3  p e rcen tile  subgroup of Round Two than there was fo r  

e ith e r  of the other two subgroups of th is  same round.

TABLE 4

SUBGROUP INDICES Or ROUND TNO OBJECTIVES

33/13 P e rc e n t i le  Rat in g  Subgroup

Index Top Mi ddle Bottom

x; 4.80 3.91 2.00

Xsd 0.56 0.69 0.70

Round Three Results

In the fin a l round of the Delphi Technique, the panelists  

were asked to ra te  25 objective statements according to th e ir  re la tiv e  

degree of importance fo r  adu lt vocational education. Those objective  

statements which were given a mean rating of Low Importance or below 

in  Round Two, were dropped from consideration in Round Three.

Likewise, the statement expressing the need to "Maximize the working
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re la tion sh ip  between public and p riva te  tra in in g  agencies," was judged 

to be an operational p o licy  procedure versus a decision re la ted  

program objective; thus th is  statement was removed from consideration  

as an objective in the th ird  round.

The objectives which were ranked in the top 33 1/3 p erc en tile  

of the fin a l round are l is te d  in  Table 5. By comparison i t  is  noted 

th a t seven o f the eight objectives o f Table 5 are common to the Round

TABLE 5

FINAL ROUND OBJECTIVE: TOP 33 1/3 PERCENTILE RANKINGS

Rank
Order O b jec t ive  Statement

Mean
Rating S.D.

1 Maximize tra in in g  th a t supports state and 
local economic development

5.83 0.373

2 Provide upgrade ta in in g  opportunities fo r  
Ind iv idu als  and industries

5.33 0.373

3 Employers should fee l th a t tra in in g  has ade­
quately prepared students fo r  employment

5.17 0.373

4.5 Students should fee l th a t tra in in g  has ade­
quately prepared them fo r employment

5.00 0.0

4.5 Provide maximum support fo r new programs 
th at would service emerging manpower needs

5.00 0.0

6 Maximize the use o f current industry equip­
ment fo r tra in in g

4.83 0.373

7 Students should be placed in tra in in g  re ­
la ted  jobs

4.83 0.687

8 A ttr it io n  rates should be minimized 4.67 0.471
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Two objectives lis te d  in Table 3. The number two ranked objective in 

Table 5 was supplied as a w r ite - in  o b jec tive during the second round 

of data c o lle c tio n , th ere fo re , i t  was subjected to a single ite ra t io n  

of the ra tin g  process.

The frequency d is tr ib u tio n  of the mean ra tin g s , shown in 

Figure 3, re fle c ts  the removal o f the lower ranked objectives from 

consideration in the f in a l round. By comparison to the d is trib u tio n  

of the mean ratings of Round Two, i t  is  observed th a t the Round Three 

mode was less than the Round Two mode, although the overall mean of 

the d is tr ib u tio n  of the former was g reater than th a t of the l a t t e r .

As with the other two rounds, i t  is  seen in Table 6, th a t the 

o b je c t iv e s  rated in  the top 33 1/3 p e rc e n t i le  subgroup of Round Three 

received, on the average, a h igher  degree r a t in g  o f concordance 

between the panelists than th a t which was received in e ith er o f  the 

lower two subgroups of th is  same round. Furthermore, by comparing the 

Xgd values across rounds, i t  is  noted th a t the average degree of 

ra tin g  harmony was higher in Round Three than in e ith e r of the other 

two rounds fo r th is  same upper 33 1/3 p ercen tile  ra tin g  subgroup.

Overall Results

Wilcoxon's T was employed to provide an ind ication  o f the 

re la t iv e  degree of overall agreement of the assigned ratings fo r each 

o bjec tive w ith in  a given round in re la tio n  to the ra ting  agreement fo r  

corresponding objectives w ithin every other round. The T values, 

shown in Table 7, were determined by f i r s t  pairing  the items in a 

given round with corresponding items in each of the other two rounds.
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FIGURE 3

FREQUENCY DISTRIBUTION OF THE 
MEAN RATINGS FOR ROUND THREE
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and then computing the signed difference between the standard 

deviation  values of the matched objectives in each set of rounds. 

Following th is ,  ranks were assigned to the absolute value of the signed
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d iffe ren ces, fo r a given set of rounds, and the ranks corresponding to 

the minuend and subtrahend were summed separately to give the T+ and 

T- values resp ec tive ly . By procedure, no rankings were assigned to 

those objectives having id e n tica l standard deviation values. Thus, 

th is  index provided summary inform ation on both the d irec tion  and 

magnitude of the in tra-round  convergence of one round in re la tio n  to  

the other.

TABLF 6

SUBGROUP INDICES OF ROUND THREE OBJECTIVES

Index

33 1/3

Top

Percentile  Rating Subgroup 

Middle Bottom

X'x' 5.07 4.39 3.56

Xsd 0.35 0.71 0.79

TABLF 7

COMPARATIVE INTRA-POUND RATING CONVERGENCE: OVERALL

Paired
Rounds

No. Items 
Paired

Sum of 
Sianed D ifferences

T+ T-

I - I I 26 337 14

I - I I I 18 148 23

I I - I I I 20 102.5 107.5

From Table 7 i t  is  apparent from the large T+ value corre­

sponding to  Round One th a t there was a considerably lower degree of
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ra tin g  convergence in  the f i r s t  round than there was in e ith e r  the 

second or the th ird  round. Although Pound Two indicates a s lig h tly  

higher degree o f ra tin g  convergence than Round Three, the small 

magnitude of d iffe ren ce  between the respective T values in fe rs  near 

id en tica l overall ra tin g  agreement between these two rounds.

By c o lle c tin g  the common items from Round Two and Round Three 

and d iv id ing  these in to  three subgroups, according to  the ra tings they 

received in  the f in a l round, i t  was possible to assess the degree of 

re la t iv e  convergence between these rounds fo r  each o f the subgroups. 

Table 8 shows the resu lts  o f th is  comparison, where the T+ and T- 

values correspond to Round Two and Round Three re s p e c t iv e ly .  By 

comparing these values i t  i s  seen th a t  there v/as more agreement, by 

the p a n e l is t ,  in  the ra t in g s  t h a t  were given to the top 33 1/3 

p e rc e n t i le  subgroup o b je c t iv e s  o f  Round Three than there was f o r  these

TABLF 8

ROUND TWn-Tn-POUMD THRFE RATING CONVERGENCE:
BY SUBGROUPS OF ROUND THREE

Paired
Rounds

No. Items 
Paired

Sum of 
Signed Differences

T+ T-

TOP 6 13.5 7.5

MIDDLE 6 11 10

BOTTOM 8 11 25
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same objectives in Round Two. Also i t  is  apparent th a t there was

progressively less agreement between the p an elis ts  in the ratings th a t

were assigned to the objectives in the lower two subgroups of Round 

Three as compared to  the ratings th a t were assigned in Round Two fo r

those same ob jective  statements.

While Wilcoxon's T provided an adequate means o f comparing 

in tra-round  ra tin g  agreement between the panelis ts  fo r paired  

o bjec tives from one round to the o ther, i t  was necessary to compute 

Spearman's rank order co rre lation  c o e ffic ie n ts  to assess the degree o f 

in te r-ro u nd  ra tin g  agreement. Table 9 l is t s  these inter-round

c o rre la tio n  c o e ffic ie n ts , fo r each p a ir o f rounds, and the number of

common items between rounds th a t  were ranked. I t  i s  apparent, from

t h i s  t a b le ,  th a t  the o b je c t ive  rankings o f  Rounds One and 1 wo agreed

more c lo se ly  than did the rankings fo r any other set of rounds.

TABLE 9

COMPARATIVE INTER-ROUND RATING AGREEMENT

Correlated  
Rounds

No. Items 
Correlated

Spearman's
rho

I  -  I I 27 +0.900

I  -  I I I 19 +0.611

I I  -  I I I 24 +0.730

In i t ia l  Design of the Linear Objectives

A fte r having compiled the data from the Delphi Procedure i t  

became necessary to structure the o b jec tive statements into a format 

th a t was compatible with the design requirements of the Goal
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Programming model. This phase of the procedure provided an in i t ia l  

basis fo r  determining the general categories of program re la ted  data 

th a t were to be drawn from the data base maintained by the Oklahoma 

State Department Vocational and Technical Education.

The process thus became one of tra n s la tin g  each objective  

statement in to  q u a n tifia b le , non-subjective terms th a t would 

accurately represent the degree of successful achievement of a 

p a rtic u la r  o b je c tiv e . In many cases, the data elements needed to  

accomplish th is  task were apparent from the sp ec ific  language of the 

o bjec tive statem ent. While in other cases, i t  was necessary to 

in te rp re t  the im p lic it  meaning of the objective statements to derive a 

s u i ta b le  index f o r  c h a ra c te r iz in g  the o b je c t iv e  in  q u a n t i f i a b le  

terms. To a id  in  the accomplishment o f  t h i s  l a t t e r  task, the Delphi 

Panelists had previously been asked, in the th ird  round, to suggest 

su itab le  indices th a t could be used to adequately measure the 

attainm ent o f c e rta in  adu lt vocational education ob jec tives .

A framework fo r the in i t i a l  design of the Goal Programming 

model was developed using the objectives th a t were rated in the top 33 

1 /3  p erc en tile  of the o f the fin a l round of the Delphi Technique. 

Appendix H contains a summary of these ob jec tives , in the order of 

th e ir  p r io r i ty ,  along with the associated parameters th a t were 

i n i t i a l l y  selected  to characterize  the degree o f re la tio n s h ip  between 

the various program areas and the achievement o f a given o b jec tive .

Though the o b jec tive stating th a t "Program budgets should not 

be exceeded" was not rated in the upper 33 1/3 p e rc e n tile  group, i t  

was recognizecTEhaT^uhis objective must serve as a co n s tra in t, or
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absolute o b jec tiv e , to  preclude the possib lity  of perm itting  the

solution to be driven in  a boundless fashion toward the fu lf i l lm e n t  of

the other ob jec tives . Ig n iz io  acknowledged th is  dilemma s ta tin g  that;

the "decision maker" . . . may not order and assign 
p r io r it ie s  to problem objectives in a manner d ire c tly  
compatible w ith the goal program model. Consequently, the 
analyst must view the decision maker's inputs w ith  great care 
. . . .  (s ince) there are always lim ite d  resources and legal 
re s tr ic tio n s  th a t serve to bound the ( s o lu tio n ).!

Thus i t  was determined th a t i t  should be necessary to

capstone the l i s t  of objectives by placing an o vera ll budgetary

lim ita t io n  on the model. The parameter selected fo r th is  objective

was simply the average d o lla r  amount budgeted, per student from each

program area.

C o l le c t io n  and Adaption o f  Parametr ic  Data

By drawing upon the data base maintained by the Oklahoma

State Department o f Vocational and Technical Education, through the 

use of se lec tive  sorting  processes, i t  was possible to obtain the

m ajority  of the data elements required to f in a liz e  the design of the

model. However, data re la tin g  to program budgets was taken from the 

"Oklahoma 1980 A ccountab ility  Report',"^ while the data required to 

ascertain  the degree to which adu lt vocational education graduates 

migrate out of the s ta te  of Oklahoma was adapted from "A M o b ility

1 Ig n iz io , Goal Programming, p. 182.

^Oklahoma S tate  Department of Vocational and Technical 
Education, Oklahoma 1980 A ccountability  Report (S t i llw a te r :  Oklahoma
State Department of Vocational and Technical Éducation, 1981), pp. 
131-132.
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Study"3 performed in  1975. Besides assuming th at the m igration  

patterns recorded in  the 1975 study were app licable to the 1979-80 

graduates, i t  was fu rth e r  necessary to assume th a t the percentage of 

the ad u lt graduates from each program area th a t migrated out of the 

s ta te , was the same, or nearly the same, as the overall percentage of 

out-m igrating graduates from each corresponding program area.

With regard to the objectives requ iring  tra in in g  adequacy

ratings from both employers and former students, i t  was found th a t the

ncessary data from the former group was av a ilab le  from the re su lts  of 

the ro u tin e ly  conducted employer follow-up surveys. On the other 

hand, no d ire c t data were ava ilab le  to estab lish  indices re levant to

s tu d e n t 's  pe rcep t ion  o f t r a in in g  adequacy, since s im i la r  follow-up

surveys are not r o u t i n e ly  performed fo r  t h i s  group. C ur ious ly  enough, 

th is  dilemma existed even though the decision makers consistently  gave 

the o b jec tiv e , re la tin g  to student's perception of tra in in g  adequacy, 

a ra tin g  o f "very high importance" in each round of the Delphi 

Techni que.

The fin a l formulae th a t were used to implement the goal 

programming model are contained in  Appendix I .  These expressions are 

the mathematical representations of the parameters th a t were selected 

to associate the ad u lt vocational education program areas to the set 

o f p r io r tiz e d  o b jec tive statements.

3 j .  B. Morton, W. W. Stevenson, and Harold Christensen, A 
Mobi1ity  Study (S t i l lw a te r ;  Oklahoma State Department of Vocational 
and Technical Education, 1975).
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Results o f the Goal Programming Model 

Once the o b jec tive  statements had been conformed to the 

format of the Goal Programming model, and a fte r  the parameter values 

re la tin g  the various program areas to each of the ob jec tive  statements 

were known, i t  was possible to f in a liz e  the construction and tes tin g  

of the model. This phase of the research was ac tua lized  through the 

use of a computer program th a t employed an ite ra t iv e  simplex procedure 

to derive an optimum solution to the model. The resu ltin g  solution  

was stated in terms of the number of students, from each program area 

type, th a t were needed to optimize the attainment o f the various 

objectives in accordance with the pre-established p r io r ity  s truc ture .

An i n i t i a l  te s t o f  the Goal Programming model was performed 

using the seven p r i o r i t i z e d  ob je c t iv e s  p rev ious ly  e s ta b l is h e d .  Table 

10 ou tlines  these objectives and th e ir  associated pre-emptive p r io r ity  

and achievement le v e ls , as they were entered in to  the i n i t i a l  te s t of 

the model. The achievement leve ls  shown in th is  tab le  fo r  objectives  

two through seven represent a 10* improvement over what these same 

q u a n tities  would be, given no change in the number of students per 

program from the enrollm ent leve ls  ex isting  in 1979-80.

TABLE 10

GOAL PROGRAMMING OBJECTIVES WITH 
ASSOCIATED PRIORITY AND ACHIEVEMENT LEVELS

Pri o ri ty  Achievement
Level______________ Objective Statement_________________________ Level

1 Overall budget should not be exceeded 5,724,455

2 Maximize tra in in g  th at supports state and local 6,251,300
economic development
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TABLE 10 (Continued)

3 Provide upgrade tra in in g  fo r ind ividual and 426,250
industry

4 Maximize employer's perception o f tra in ing  2,308,900
adequacy

5 Maximize use o f cu rren t industry equipment 2,306,480
for tra in in g

6 Students should be placed in tra in in g  re la ted  395,670
jobs

7 Minimize a t t r i t io n  ra tes  140,220

I t  was found from th is  i n i t i a l  te s t of the model th a t these 

conditions would not s u f f ic ie n t ly  constrain the few programs th a t

c o n t r ib u te d  the r.ost toward the  achievement o f  these o b je c t iv e s .  Thus 

i t  became necessary to in c o rp o ra te  a se t  o f  c o n s t ra in ts  in to  the 

design of the model to preclude the p o s s ib ility  o f  any single program 

in the solution from being forced to u n re a lis tic  enrollment le v e ls .

To accomplish th is  the model was restructured to l im it  the amount by 

which the enrollment of any single program could be increased. Two 

computer runs were made under these conditions; the f i r s t  run 

constrained the allowed growth o f each program to a level of 125% o f 

the 1979-80 enrollment lev e l of corresponding programs, whereas, the 

second computer run perm itted the programs to expand up to 150% of 

th e ir  1979-80 enrollment le v e ls . Since each of these conditions were 

specified as constra ints , they shared top p r io r ity  with the f i r s t  

objective shown in Table 10. As with the f i r s t  run, the achievement 

levels  of objectives two through seven were held a t a ten percent 

improvement over the 1979-80 leve ls  fo r  each of the two runs.
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Shown in Table 11 are the resu lts  o f the f i r s t  computer run 

w ith  the 125% maximum enrollm ent leve ls  fo r each adu lt vocational 

education program area. This tab le  shows th a t of the 48 program areas 

th a t were considered in the model, there were 34 programs in which 

increased enrollm ent le v e ls  were desired over the 1979-80 le v e ls ; and 

o f these, 33 of the program areas were allowed increased enrollments 

to  the 125% le v e l.  A lso, the tab le  shows th a t fourteen program areas 

would be decreased, and of these, eleven would have no ad u lt 

p a rtic ip a tio n  at a l l .

TABLE 11

GOAL PROGRAMMING MOOEL -  FIRST RUM RESULTS

Program Enrollment Level
Number 125% Model
__________________ Program Marne_________________ 1979-80 1979-80 Solution

1 Farm Business Management 177 221 221

2 Cashier Checker 455 569 569

3 Dental O ffic e  Assistant 16 20 20

4 Health Services 85 106 106

5 Dental Lab Assistant 20 25 25

6 Medical O ffic e  Assistant 15 19 0

7 Operating Room Technician 48 60 60

8 Practica l Nurse 837 1,046 903

9 Nurse Assistant 100 125 125

10 Clothing Production Management 6 8 0

11 Food Management 58 73 0



TABLE 11 (Continued)

12 Child Care 58 73 73

13 In s t itu t io n  & Home Care 26 33 33

14 O ffice  Assistant 838 1.048 1,048

15 Management 39 49 49

16 S ecre taria l T ra in ing 286 358 358

17 Data Processing 81 101 0

18 O ffice  Assistant (Coop) 24 30 11

19 Bookkeeping and Accounting 76 95 ■ 95

20 Bank/Saving and Loan 52 65 65

21 A ir Conditioning and R efrigeration 107 134 6

22 Auto Body 32 40 40

23 Auto Mechanics 90 113 0

24 Commercial Art 9 11 11

25 Carpentry 124 155 155

26 E le c tr ic ity 99 124 124

27 Diesel Mechanic 96 120 120

28 Brick Masonry 36 45 45

29 Plumbing 18 23 0

30 D rafting 61 76 76

31 E lectronics 108 135 135

32 Pri n ti ng 45 56 56

33 Machine Shop 162 203 203

34 Sheet Metal 7 9 9

35 Welding 355 444 444

36 Cosmetology 32 40 40
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TABLE 11 (Continued)

37 llphol stery 20 25 25

38' Cabinet Making 10 13 0

39 T & I H o rticu ltu re 25 31 31

40 A irc ra f t  Frame 9 11 0

41 Meat Processing 8 10 0

42 F lo r ic u ltu re 15 19 0

43 Heavy Equipment Operator 82 103 0

44 Truck D river 125 156 56

45 E le c tr ic a l Lineman 12 15 15

46 Electro-Mechanic 17 21 21

47 Maintenance, Building & Grounds 13 15 15

48 Instrument Repairman 14 18 18

Table 12 shows the resu lts  of the computer run allow ing

maximum enrollm ent leve ls  up to  150% of the 1979-80 le v e ls .

TABLE 12

GOAL PROGRAMMING MODEL -  SECOND RUN RESULTS

Program
Number

Program Name

Enrollment Level
150% Model 

1979-80 1979-80 Solutioi

1 Farm Business Management 177 266 200

2 Cashier Checker 455 683 683

3 Dental O ffic e  Assistant 16 24 24

4 Health Services 85 128 0

5 Dental Lab Assistant 20 30 0
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TABLE 12 (Continued)

6 Medical O ffice  Assistant 15 23 0

7 Operating Room Technician 48 72 72

8 P ractical Nurse 837 1,256 1,015

9 Nurse Assistant 100 150 150

10 Clothing Production Management 6 9 0

11 Food Management 58 87 0

12 Child Care 58 87 87

13 In s titu tio n  & Home Care 26 39 39

14 O ffice Assistant 838 1.257 809

15 Management 39 59 59

15 Secretaria l Training 286 429 429

17 Data Processing 81 122 0

18 O ffice Assistant (Coop) 24 36 0

19 Bookkeeping and Accounting 76 114 114

20 Bank/Saving and Loan 52 78 78

21 A ir Conditioning and R efrigeration 107 161 0

22 Auto Body 32 48 29

23 Auto Mechanics 90 135 0

24 Commercial Art 9 14 14

25 Carpentry 124 186 186

26 E le c tr ic ity 99 149 149

27 Diesel Mechanic 96 144 144

28 Brick Masonry 36 54 54

29 Plumbing 18 27 0

30 D rafting 61 92 92



71

TABLE 12 (Continued)

31 El ectron ics 108 162 0

32 P rin tin g 45 68 0

33 Machine Shop 162 243 202

34 Sheet Metal 7 11 0

35 Welding 355 533 533

36 Cosraetology 32 48 48

37 Uphol stery 20 30 0

38 Cabinet Making 10 15 0

39 I  8 I  H o rtic u ltu re 25 38 38

40 A irc ra f t  Frame 9 14 0

41 Meat Processing 8 12 0

42 F Io r ic u ltu re 15 23 0

43 Heavy Equipment Operator 82 123 0

44 Truck D river 125 188 188

45 E le c tr ic a l Lineman 12 18 18

46 Electro-Mechanic 17 26 0

47 Maintenance, Building 8 Grounds 13 20 20

48 Instrument Repairman 14 21 21

The re su lts  o f th is  computer run, as indicated in Table 12,

show the need fo r increasing the enrollments in 27 of the program

areas ; and o f these, 23 would be allowed to increase thei r

enrollments to  the maximum le v e l.  Conversely, 21 programs showed the 

need fo r decreased enrollm ent le v e ls , of which, 20 program areas would 

have no ad u lt p a r tic ip a tio n .
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By comparing the resu lts  recorded in  Tables 11 and 12, i t  was 

possible to examine the re la t iv e  change in  program area enrollment 

lev e ls  from one computer run to the next. Table 13 shows the 

magnitude and d irec tio n  of change from the f i r s t  and second runs in  

re la tio n  to the 1979-80 enrollm ent le v e ls , as well as the net change 

between the second run and the f i r s t  run. This comparison revealed 

th a t 25 program areas would be increased from runs one and two, in  

re la tio n  to the 1979-80 enrollm ents, however, two o f these, program 

numbers one and th ir ty - th re e , would have a lower enrollment level by

the resu lts  of the second run compared to the f i r s t  run. Program area

fo rty -fo u r  (Truck D riv e r) showed the need fo r  fewer students from the

achievement le v e ls  o f  the f i r s t  run, than the number o f students

e n ro l le d  in  t h i s  same program in  1979-80. But by c o n t ra s t ,  the 

achievement le v e ls  o f  the second run al lowed fo r  an increase in  the 

number of ad u lt students enrolled  in the Truck D river program above 

the

1979-80 le v e l.
TABLE 13

COMPARISON OF RESULTS -  NET CHANGE IN ENROLLMENT LEVELS

Program
Number Program Name

Met Change in Enrollment 
1st Run 2nd Run 2nd Run 
Minus Minus Minus 

1979-80 1979-80 1st Run

1 Farm Business Management 44 23 -21

2 Cashier Checker 114 228 114

3 Dental O ffic e  Assistant 4 8 4

4 Health Services 21 -85 -106

5 Dental Lab Assistant 5 -20 -25
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TABLE 13 (Continued)

6 Medical O ffice  Assistant -15 -15 0

7 Operating Room Technician 12 24 12

8 Practica l Nurse 66 178 112

9 Nurse Assistant 25 50 25

10 Clothing Production Management -6 -6 0

11 Food Management -58 -58 0

12 Child Care 15 29 14

13 In s titu tio n  & Home Care 7 13 6

14 O ffice Assistant 210 -29 -239

15 Management 10 20 10

15 S ecretaria l T rain ing 72 143 71

17 Data Processing -81 - -81 0

18 O ffice Assistant (Coop) -13 -24 -11

19 Bookkeeping and Accounting 19 38 19

20 Bank/Saving and Loan 13 26 13

21 A ir Conditioning and R efrigera tio n -101 -107 -6

22 Auto Body 8 -3 -11

23 Auto Mechanics -90 -90 0

24 Commercial Art 2 5 3

25 Carpentry 31 62 31

26 E le c tr ic ity 25 50 25

27 Diesel Mechanic 24 48 24

28 Brick Masonry 9 28 9

29 Plumbing -18 -18 0

30 Drafting 15 31 16
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TABLE 13 (Continued)

31 Electronics 27 -108 -135

32 P rin tin g 11 -45 -56

33 Machine Shop 41 40 -1

34 Sheet Metal 2 -7 -9

35 Welding 89 178 89

36 Cosmetology 8 16 8

37 Uphol stery 5 -20 0

38 Cabinet Making -10 -10 0

39 T & I  H o rticu ltu re 6 13 7

40 A irc ra f t  Frame -9 -9 0

41 Meat Processing -8 -8 0

42 F Io ric u ltu re -15 -15 0

43 Heavy Equipment Operator -82 -82 0

44 Truck D river -59 63 132

45 E le c tr ic a l Lineman 3 6 3

46 Electro-Mechanic 4 -17 -21

47 Maintenance, Build ing 8 Grounds 3 7 4

48 Instrument Repairman 4 7 3

Further inspection of the resu lts  revealed that both runs 

achieved a l l  of the objectives except the one ranked a t the lowest 

p r io r ity  le v e l.  The degree o f underachievement of the stated  

objective to "minimize a t t r i t io n  rates" was a function of the amount 

by which the resu ltin g  solution exceeded the corresponding achievement 

leve l shown in  Table 10. The f i r s t  run of the model exceeded th is  

amount by 18 percent, whereas, the second run exceeded the same amount
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by only nine (9) percent. Table 14 l is t s  the deviations from the 

specified  achievement lev e ls  fo r a l l  of the objectives in re la tio n  to  

the solution derived by both runs of the model. P ositive deviations  

shown fo r  objectives two through six represent the amount by which a 

re su ltin g  solution  set overachieved the levels specified  in Table 10.

TABLE 14

RESULTING DEVIATIONS FROM SPECIFIED ACHIEVEMENT LEVELS

P r io r ity
Level

D eviation Amount 
F irs t  Run

O b jec tive Statement Results
Second Run 

Results

1 O verall budget should not be exceeded 0 0

2 Maximize t r a in in g  t h a t  supports s ta te  
and lo c a l  economic development

+7276 0

3 Provide upgrade t r a in in g  f o r  in d iv id u a l  
and industry

0 0

4 Maximize employer's perception of 
tra in in g  adequacy

+17820 +1883

5 Maximize use of current industry equip­
ment fo r  tra in in g

+13872 0

6 Students should be placed in tra in ing  
re la ted  jobs

0 0

7 Minimize a t t r i t io n  rates +25314 +12614

O ve ra ll, these re su lts  showed the s e n s it iv ity  of the model to 

changes in objectives and achievement le v e ls . Also, i t  was apparent 

from the two runs th a t were made, th a t the model would provide an 

optimum solution set w hile tak ing  in to  consideration the in te ra c t iv e  

c h a ra c te ris tic s  o f the decision variab les . Thus, i t  was demonstrated 

th a t the Goal Programming model could be adapted to adu lt vocational 

education program planning to provide a non-subjective solution  to the
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question o f determining an optimum program mix, given a v a lid  set o f 

goals and constra ints to  represent the decision making environment.



CHAPTER V

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

Summary 

Purpose

This study was designed fo r the purpose of developing and 

tes tin g  a comprehensive model th a t could be used to guide the decision 

making process fo r  ad u lt vocational education a t the s ta te -le v e l of 

planning. To insure the comprehensive nature of the modal, the 

research was d irected  toward-answering these sp ec ific  questions;

1. What goals, constra ints , and parameters enter in to  the 
decision making process of the state-w ide level of 
programming planning fo r fu ll- t im e  adu lt vocational 
education?

2. What p r io r ity  assignment would s ta te -le v e l decision  
makers assign to the id e n tif ie d  goals?

3. How may these data be applied in a m u ltip le  objective  
Goal Programming model designed to y ie ld  an optimal 
program mix?

Subsequent sections o f th is chapter recount: (1) the

procedures th a t were used to develop the model, (2) the resu lts  of 

the process in re la t io n  to  the research questions posed above, (3) 

the conclusions th a t were drawn from the outcome of the study, and (4) 

the im plications o f th is  study in regard to the need fo r  extended and 

associated research.

77
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Procedures

In order to answer the f i r s t  two questions of the stated  

purpose o f th is  research, four types o f data elements re la tin g  to 

fu ll- t im e  adult vocational education program planning were required. 

These included: (1) the state-w ide goals th a t were perceived to be

important fo r ad u lt vocational education, (2) the re la t iv e  p r io r ity  

or importance of these goals, (3) the id e n tif ic a tio n  o f any program 

re la ted  co n stra in ts , and (4) the selection and is o la tio n  o f sp ec ific  

parameters re la tin g  the various program areas to the id e n tif ie d  goals 

and constra ints . For the purpose of th is  research, a goal was defined  

as a q u a n tifiab le  o b jec tive  representing a desired, or nonabsolute 

l i m i t  or requ irem ent;  whereas, a c o n s t ra in t  re ferred  to a q u a n t i f i ­

able o b je c t iv e  rep re s e n t in g  an absolute l i m i t  o r  requirement.

Delphi Technique

The Delphi Technique was selected as the primary means fo r  

co lle c tin g  the f i r s t  three categories of data. A se lect committee of 

adult vocational education decision makers were chosen to serve as the 

Delphi p an e lis ts , thus lending c re d ib ility  to the framework th a t would 

la te r  by used to construct the actual decision making model.

Three i te ra t io n s , or Rounds, were employed in th is  process to  

c o lle c t the necessary data. The f i r s t  round was performed fo r the 

purpose of estab lish ing  the in i t i a l  set of o b jec tives . In the second 

round, the Delphi p an elis ts  were asked to again ra te  the objective  

statements, th is  time given the f i r s t  round composite ra tin g  fo r each 

o b jec tive . I f  a p a n e lis t 's  ra tin g  did not agree v/ih the composite 

rating  given an o b jec tive  in the f i r s t  round, he was asked to b r ie f ly
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S tate the ra tio n a le  fo r  th is  d iffe ren ce . In the th ird  round, the 

panelists were given a narrowed l i s t  of objectives , along w ith the 

composite ratings fo r  each o b jective from the preceding round as well 

as the ra tin g  comments th a t were given in th is  same round. In l ig h t  

of these considerations, the panelists supplied a f in a l ra tin g  o f the 

o bjec tive  statements. Also in th is  f in a l round, the panelists were 

asked to suggest s u itab le  indices th at could be used to se lect 

parametric data fo r  ce rta in  objectives .

Collection  o f Parametric Data

The data re la tin g  the various program area types to each of 

the specified  objectives was re ferred  to as "parametric data ." These

elements, representing fo r the most part h is to ric a l data from the 

1979-80 school term, were co llected  from the extensive data base 

maintained by the Oklahoma State Department o f Vocational and 

Technical Education. Various computer sorting techniques were used to 

is o la te  the data required fo r th is  study.

Formulating and Testing the Decision Model

This phase o f the study was performed to provide the answer to 

the th ird  research question regarding how the data could be applied in  

a m u ltip le  ob jec tive  Goal Programming model th a t was designed to y ie ld  

an optimum decision so lu tio n . In order to carry out th is  process, i t  

was necessary to use the parametric data, previously co lle c te d , to 

formulate lin e a r  mathematical expressions of the objectives receiv ing  

the highest ra tin g  from the th ird  round of the Delphi Technique. The 

th ird  round objectives were used fo r  th is  purpose since they
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represented those receiv ing  the most thorough consideration from any 

of the three rounds.

Once the objectives were in a format th a t was compatible with 

the Goal Programming model i t  became necessary to in s ta ll the 

appropriate constraints to bound the solution w ith in  re a l is t ic  

l im its . I f  th is  step had not been taken, the Goal Programming model 

could have forced an otherwise optimum solution by suppressing the 

enrollments in  a l l  but a few of the program areas while increasing the 

enrollments in these same program areas beyond the capacity or need 

fo r such tra in in g . The co n stra in t representing the to ta l budget fo r  

Adult Vocational Education, together with a set of maximum enrollment 

c o n s t ra in ts  f o r  each program area, was incorpora ted  in to  the design o f  

the dec is ion  model.

Two computer runs of the Goal Programming model were then 

made. In the f i r s t  run, each program was allowed a maximum enrollm ent 

of up to 125 percent o f the corresponding enrollm ent leve ls  during 

1979-80. Whereas, the second run permitted a maximum enrollment of up 

to 150 percent of these la t t e r  amounts.

Results

Eight objectives from the fin a l round of the Delphi Technique 

were selected fo r constructing the Goal Programming decision model. 

These e ig h t ob jec tives , which represented the top 33 1/3 p ercen tile  

ranked subgroup from Round Three, ware found to have a high degree of 

re la tiv e  convergence in the ratings th a t were given by the panel of 

experts. There was less agreement between the panelists in the 

ratings th a t were assigned to the objectives of the lower two
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subgroups. Also i t  was shown th a t there was a higher degree o f ra tin g  

convergence fo r the top ranked objectives of Round Three than there  

was fo r these same objectives in Round Two.

I t  was found, however, th a t two of the top ranked objective  

statements did f u l f i l l  the determ inis tic  requirements of the model. 

That is ,  there were no h is to r ic a l data av a ilab le  to provide the 

necessary parametric re la tio n sh ip  between the program area types and 

the achievement le v e ls  fo r e ith e r  of these ob jec tives . Thus, there  

were no bases fo r  determining the degree of success by which any of 

the program area types were capable of achieving these two goals.

The f in a l set of objective statements th at were used to 

c o n s t ru c t  the Goal Programming model, as l i s t e d  in  the order o f  t h e i r  

p r i o r i t y  in c luded :

1. The overall budget fo r Adult Vocational Education shall 
not be exceeded

2. Maximize tra in in g  th a t supports state and local economic 
development

3. Provide upgrade tra in in g  fo r ind iv iduals  and industry

4. Maximize employer's perception of tra in in g  adequacy

5. Maximize the use of current industry equipment fo r  
tra in in g

6. Students should be placed in tra in in g  re la ted  jobs

7. A t t r it io n  rates should be minimized

As stated in the previous section, an additional co n stra in t was added 

to th is  l i s t  to form an upper l im it  to the enrollment leve ls  permitted  

fo r any given program area type.

The re su lts  o f the two computer runs th a t were made, using 

the l i s t  of p r io r it iz e d  ob jec tives , demonstrated the a p p lic a b ility  of



82

the Goal Programming (GP) model as a decision analysis tool fo r adu lt 

vocational education program planning. The GP model e ffe c tiv e ly  

discrim inated between the program area types in re la tio n  to th e ir  

a b i l i t y  to contribute to the success of the p r io r it iz e d  objectives. 

However, i t  was fu rth e r demonstrated th a t the re la tiv e  s e n s itiv ity  of 

the model would require considerable accuracy o f the parametric data 

and the goal achievement lev e ls  to insure the v a l id ity  of the re s u lts .

F o rty -e ig h t program area types were entered into the design 

of the model fo r tes tin g  the outcome of both computer runs. In the 

f i r s t  run, in  which program enrollments could increase by up to 125 

percent o f the 1979-80 enrollment le v e ls , i t  was found that 34 of the 

48 programs would be allowed increased en ro l lm en t le v e ls ,  w h i le  11 o f  

the remaining 14 programs would have no ad u l t  p a r t i c ip a t io n  a t a l l .

By extending the maximum amount by which any given program could 

increase i t s  enrollment to a level of up to 150 percent of the 1979-80 

enrollment le v e ls , the second run permitted increased enrollments in 

only 27 o f the 48 program areas. Also, using the constraint leve ls  o f 

the second run, the resu lts  showed the need fo r no adult p a rtic ip a tio n  

in  20 of the remaining 21 program areas.

A ll of the objectives were achieved by both runs of the GP 

model, with the exception of the objective having the lowest p r io r ity  

le v e l.  I t  was demonstrated, however, th a t the solution from the 

second run o f the model more nearly achieved th is  objective than did 

the so lution of the f i r s t  run. This occurred, however, a t the expense 

of reducing enrollments in some program areas while permitting  

increased enrollments in  others.
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Conclusions

The follow ing conclusions, based on the resu lts of th is  

study, were drawn:

1. The use o f the Delphi Technique, to estab lish  the desired 
objectives fo r  adu lt vocational education a t the 
s ta te -le v e l o f planning, is a generally acceptable 
procedure. Furthermore, th is  procedure provides an 
e ffe c tiv e  means of establishing the p r io r ity  le v e ls  fo r  
achieving these objectives in accordance with the 
requirements of the Goal Programming model.

2. The data base maintained by the Oklahoma State Department 
o f Vocational and Technical Education is  s u ff ic ie n t ly  
comprehensive to include the m ajority of the parametric 
data elemets needed to re la te  the program area types to  
the id e n tif ie d  o b jectives . However, there is  a need to 
expand th is  data base to include student ratings of 
program effectiveness s im ilar to those ratings provided 
by employers.

3. The Goal Programming technique is  a s u i ta b le  to o l  to 
assis t in  the dec is ion  making process f o r  a d u l t  
vocational education program planning. The solution  
derived from using th is  technique, however, w il l  on ly  be 
v a lid  to the point th at:

a. the lin e a r  mathematical expressions of the objectives  
are true representations of the objective statements 
themselves

b. accurate data are availab le re la tin g  to program 
parameters, objective achievement le v e ls , and 
p r io r ity  rankings of the various objectives

c. the major decision making constraints have been 
established and incorporated into  the design of the 
model

4. The Delphi Technique, used in conjunction with the Goal 
Programming technique, provides a comprehensive framework 
fo r  modeling the decision making process fo r adu lt 
vocational education
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Recommendations

The re su lts  of th is  study have led to the id e n tif ic a tio n  of 

the need fo r fu rth e r  re la ted  research. Thus, i t  is recommended th a t 

provision be made fo r:

1. in v es tig a tin g  and comparing the results of other 
comprehensive adu lt vocational education decision models 
to the resu lts  of the model developed from th is  research, 
in an e f fo r t  to achieve one or more of the fo llow ing:

a. a reduction in time and e f fo r t  required to id e n tify  
the most important objectives for Adult Vocational 
Education

b. an optimum working re la tio n sh ip  between the decision  
maker and the decision analyst during the course of 
the research

c. the te s tin g  of other m u ltip le  objective decision  
models, besides the Goal Programming technique, in  
r e l a t i o n  to :  ease o f  use, a d a p ta b i l i t y  to the
d e c is io n  environment, r e l i a b i l i t y  o f  r e s u l t s ,  e t c .

2. upgrading, or supplementing, the data base maintained by 
the Oklahoma State Department o f Vocational and Technical 
Education to provide the add itional data elements needed 
and id e n tif ie d  by th is  research

3. adapting the paradigm used fo r th is  study to in vestig ate  
other areas of ad u lt education decision making to include:

a. p a rt-tim e  adu lt vocational education program planning

b. the a llo c a tio n  o f resources fo r community education 
programs

c. planning fo r non-vocational, adult short-course 
programs

4. conducting a follow-up study o f an actual adult 
vocational education program planning event in which 
decisions were made using the model of th is  research
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’U n ivers ity 'o f Oklahoma at N orm an  March 5,  1981

College of Education

Dear  Co l l e a g u e :

We a r e  i n v o l v e d  i n  a p r o c e s s  o f  d e v e l o p i n g  and t e s t i n g  a 
c ompr ehens i ve  s t a t e - l e v e l  p l a n n i n g  and d e c i s i o n  ma k i n g  model  f o r  
a d u l t  v o c a t i o n a l  e d u c a t i o n .  Th i s  s t u d y  w i l l  e s s e n t i a l l y  be c a r r i e d  
o u t  in two phases ,  where t he  f i r s t  phase i n v o l v e s  t he d e t e r m i n a t i o n  
o f  o b j e c t i v e s  wh i ch  are  i m p o r t a n t  t o  a d u l t  v o c a t i o n a l  e d u c a t i o n ,  
and t he second phase w i l l  c o n s i s t  o f  t he des i gn  and t e s t i n g  o f  t he  
d e c i s i o n  model  based on t h e  s e t  o f  o b j e c t i v e s  i s o l a t e d  f r om t he  
f i r s t  phase.

Y o u r  i n p u t ,  as a v o c a t i o n a l  e d u c a t i o n  a d m i n i s t r a t o r  , i s  b e i n g  
s o l i c i t e d  t o  h e l p  us w i t h  t h e  c r i t i c a l  f i r s t  p h a s e  o f  t h i s  p r o j e c t .  
Mr .  L o n n i e  R o b e r t s ,  who i s  c o o r d i n a t i n g  t h e  s t u d y ,  w i l l  b e  i n  
c o n t a c t  w i t h  y ou  by t e l e p h o n e  i n a f e w  d a y s  t o  g i v e  y o u  mor e  
d e t a i l s  a b o u t  t h e  s t u d y  i t s e l f ,  how you  can c o n t r i b u t e  t o  i t s  
s u c c e s s ,  and how t h e  o u t c o me  o f  t h e  s t u d y  s h o u l d  be d i r e c t l y  
b e n e f i c i a l  t o  you i n t h e  p r a c t i c e  o f  y ou r  p r o f e s s i o n .

We w i l l  d e e p l y  a p p r e c i a t e  y o u r  h e l p  i n c o n t r i b u t i n g  t o  t h i s  
p r o j e c t .

Ver y  t r u l y  y o u r s ,

L l o y d  Korhonen 
A s s o c i a t e  P r o f e s s o r ,  
A d u l t  Educa t i on

L K / s r

82 0  V a n  V le e t O v a l, N o rm a n , O k la h o m a  72019
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March 24 ,  1981

Dear  Co 1 l eague :

L e t  me e x t e n d  my t h a n k s  t o  you f o r  a g r e e i n g  t o  s e r v e  as a 
D e l p h i  p a n e l i s t  f o r  our  s t u d y .  As you w i l l  r e c a l l ,  t h i s  i n v o l v e s  
t he  deve l opment  and t e s t i n g  o f  a c ompr ehens i ve  v o c a t i o n a l  e d u c a t i o n  
p l a n n i n g  and d e c i s i o n  maki ng model  f o r  f u l l - t i m e  a d u l t  p r og r ams .

The i n s t r u m e n t  c o n t a i n e d  h e r e i n  has been d e s i g n e d  and t e s t e d  
on a b a s i s  o f  s i m p l i c i t y  and c l a r i t y ,  a l t h o u g h  y o u r  c a r e f u l  
c o n s i d e r a t i o n  o f  each o b j e c t i v e  i s  r e q u i r e d .  P l e a s e  r a n k  each 
o b j e c t i v e  s t a t e me n t  a c c o r d i n g  t o t h e  i n s t r u c t i o n s  g i v e n .  i f  you 
f e e l  t h a t  i m p o r t a n t  o b j e c t i v e s  have been o m i t t e d ,  s u b m i t  and r a n k  
t hes e  in t he area  p r o v i d e d  on t he l a s t  page o f  the i n s t r u m e n t .

Your  e x p e d i e n t  r e t u r n  o f  t he comp l e t ed  i n s t r u me n t  w i l l  p e r m i t  
us t o  q u i c k l y  a n a l y z e  t he r esponses  o f  a l l  p a n e l i s t  t o  o b t a i n  t h e  
c o mp o s i t e  r e s u l t s  o f  t h i s  f i r s t  round o f  t he s t u d y .  Your  p e r s o n a l  
r es pons es  w i l l  be he l d  in u t mos t  c o n f i d e n c e .

I f  you r e q u i r e  f u r t h e r  i n f o r m a t i o n  o r  c l a r i f i c a t i o n  p l e a s e  
c o n t a c t  me a t  ( 214)  272 - 0515 ,  e x t e n s i o n  3789.

Once a g a i n ,  l e t  me t hank  you f o r  your  c o o p e r a t i o n .

S i n c e r e l y ,

L o n n i e  0.  Rober t s

LDR/ s r
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ADULT VOCATIONAL EDUCATION 

OBJECTIVE RATING SCALE

DIRECTIONS: Please read each o b jec tive  statement c a re fu lly .  Then c ir c le
the number to  the r ig h t  o f each ob je c tive  th a t corresponds to  your per­
cep tion  o f the re la t iv e  importance o f tha t o b jec tive  fo r  Adu lt Vocational 
Education program planning. Attempt to use as much d ispers ion  as possib le 
to  d isc rim in a te  between o b je c tive s . Also be aware th a t some ob jectives 
seem s im ila r  when they are in fa c t  d if fe re n t .

ADULT VOCATIONAL EDUCATION OBJECTIVES

1
a.E

3 Ë

s i.  z iE

i iQ g 2 #E  O
E

> .= 1

E

<

1. Maximize placement in  tra in in g  re ­
la ted jobs. 0 1 2 3 4 5

2. Maximize placement in  jobs regard­
less o f the tra in in g  relatedness o f
the job . 0 1 2 3 4 5

3. Maximize placement in  jobs w ith in
the s ta te  o f Oklahoma. 0 1 2 3 4 5 6

4. Maximize placement in  jobs regard­
less o f the s ta te  in  which employ­
ment is  a tta ine d . 0 1 2 3 4 5 5

5. Minimize the degree to  which man­
power supply exceeds manpower demand 0 1 2 3 4 5 5

6. M inimize the degree to  which man­
power demand exceeds manpower supply 0 1 2 3 4 5 5

7. Manpower supply should be no more or
no less than manpower demand. 0 1 2 3 4 5 5

8 . Maximize e n try - le ve l wages fo llow ing
program p a rt ic ip a t io n . 0 1 2 3 4 5 5

9. Maximize the degree o f perceived job
s a tis fa c t io n . 0 1 2 3 4 5 6

MdSY-f- Dana Dlaaca



96

2

ÜJ ÜJ LU

i f =  1 > - x i
<

ADULT VOCATIONAL EDUCATION OBJECTIVES a .
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3 | 5
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1 0 . Maximize s tuden t's  perception o f 
tra in in g  adequacy. 0 1 2 3 4 5 6

1 1 . Maximize employer's perception o f 
tra in in g  adequacy. 0 1 2 3 4 5 6

1 2 . Maximize soc ia l be n e fits  as a re - 
s u lt  o f t ra in in g . 0 1 2 3 4 5 6

13. Maximize the number o f graduates 
who continue th e ir  formal education. 0 1 2 3 4 5 6

14. Minimize student a t t r i t io n  ra tes . 0 1 2 3 4 5 5

15. Spend no more money than the amounts 
th a t are budgeted fo r  programs. 0 1 2 3 4 5 5

15. Spend no less money than the amounts 
th a t are budgeted fo r  programs. 0 1 2 3 4 5 5

17. Spend no more o r no less money than 
the amounts th a t are budgeted fo r  
programs. 0 1 2 3 4 5 5

18. Spend no more than the minimum amount 
required by P.L. 94-482 on disadvant­
aged programs. 0 1 2 3 4 5 5

19. Spend no less than the minimum amount 
required by P.L. 94-482 on disadvant­
aged programs. 0 1 2 3 4 5 6

2 0 . Spend no more o r no less than the 
minimum amount requ ired by P.L. 94- 
482 on disadvantaged programs. 0 V 2 3 4 5 6

21. Spend no more than the minimum amount 
required by P.L. 94-482 on handi­
capped programs.

Next Page Please

0 1 2 3 4 5 6
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ADULT VOCATIONAL EDUCATION OBJECTIVES
g
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22. Spend no less  than the minimum 
amount requ ired  by P.L. 94-482 on 
handicapped programs. 0 1 2 3 4 5 5

23. Spend no more or no less than the 
minimum amount requ ired  by P.L. 94- 
482 on handicapped programs. 0 1 2 3 4 5 6

24. Maximize the number o f disadvantaged 
students served by specia l disadvan­
taged programs. 0 1 2 3 4 5 5

25. Maximize the number o f disadvantaged 
students served by regu la r a d u lt vo­
ca tio n a l education programs. 0 1 3 4 5 g

25. Maximize the number o f handicapped 
students served by special handi­
capped programs. 0 1 2 3 4 5 5

27. Maximize the number o f handicapped 
students served by regu la r adu lt 
education programs. 0 1 2 3 4 5 6

On the next page add any ob je c tive s  you fe e l are im portant to  a d u lt vocational 
education th a t may not have been covered by the above l i s t .  Also ra te  these 
ob je c tive s  on the same scale as, and in re la t io n  to , the ra tin g s  you have a l ­
ready given to  the aobve l is te d  ob jec tives.



98

4

ADULT VOCATIONAL EDUCATION OBJECTIVES i s 2  oZ  Q.

> - J Z C
piCDt-
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1. O bjective :

2. O bjective :

3. O bjective :

4. O bjective :

5. O bjective :

5. O bjective :

Cede No. _______________

(Used only fo r  fo llow -up  

purposes)
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May 18, 1981.

Dear Colleague:
Thanks for providing your input to the first round of our 

Delphi study. The data from this first phase have been analyzed 
and we are now in a position to initiate the collection of data for 
the second round.

Once again you are asked to rate the objective statements for 
full-time Adult Vocational Education, at the state-level of 
planning, according to your perception of their relative impor­
tance. There are several significant differences between the 
rating instrument of the first round and the rating instrument 
contained herein. Please read the directions carefully, complete 
the instrument, and then return it to me as quickly as possible.

Once again, let me thank you for your cooperation.

Sincerely,

Lonnie D. Roberts 
(214) 272-0515 Ext. 3789

LDR/sr
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ADULT VOCATIONAL EDUCATION 
OBJECTIVE RATING SCALE 

ROUND II

DIRECTIONS: Please read each objective statement carefully, then
circle the number to the right of each objective that corresponds 
to your perception of the relative importance of that objective for 
Adult Vocational Education at a state-wide level of program plan­
ning. You are also asked to supply a brief rationale for your new 
rating if it differs from the mean rating (as denoted by an aster­
isk) given to an objective statement from the first rating cycle.

ADULT VOCATIONAL EDUCATION OBJECTIVES

Place students in 
jobs.
Rating Rationale:

lining related

2 . Place students in jobs regardless 
of the training relatedness of the 
job.
Rating Rationale:__________________

3. Place students in jobs within the 
state of Oklahoma.
Rating Rationale:__________________

4.

5.

Place students in jobs regardless 
of the state in which employment 
is attained.
Rating Rationale:__________________

Minimize the degree to which man­
power supply exceeds manpower 
demands.
Rating Rationale:_________________

Next Page Please
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ADULT VOCATIONAL EDUCATION OBJECTIVES

6 . Minimize the degree to which man­
power demand exceeds manpower 
supply.
Rating Rationale:__________________

7. Manpower supply should be no more 
or less than manpower demand. 
Rating Rationale:__________________

3. Maximize entry-level wages follow­
ing program participation.
Rating Rationale:_________________

9. Maximize the degree of perceived 
job satisfaction.
Rating Rationale:_________________

10. Maximize student's perception of 
training adequacy.
Rating Rationale:_________________

11. Maximize employers perception of 
training adequacy.
Rating Rationale:_________________

12. Maximize social benefits as a 
result of training.
Rating Rationale:______________

u 1o 1z u a u u
< 3 U o u ul uo z z s z Z| z <cs < 3 <o E-< 2  £h M £h
Oé cs o 0: a  K M cs M m  a zz J o a  o = ol>= o ua  04 04 S Û4us s s s* so Uz 1
0 1 2 3

1
4*1 5 6
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ADULT VOCATIONAL EDUCATION OBJECTIVES

13. Maximize the number of graduates 
who continue their formal 
education.
Rating Rationale:_________________

14. Minimize student attrition rates. 
Rating Rationale:__________________

Spend no more money than the 
amounts that are budgeted for 
programs.
Hating Rationale:______________

16. Spend no less money than the 
amounts that are budgeted for 
programs.
Rating Rationale:______________

17. Spend no more or no less money 
than the amounts that are budgeted 
for programs.
Rating Rationale:__________________

Spend no more than the minimum 
amount required by the Vocational 
Education Amendments on disadvant­
aged programs.
Rating Rationale:__________________

19. Spend no less than the minimum 
amount required by the Vocational 
Education Amendments on disadvant­
aged programs.
Rating Rationale:__________________

a
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ADULT VOCATIONAL EDUCATION OBJECTIVES

20. Spend no more or no less than the 
minimum amount required by the Vo­
cational Education Amendments on 
disadvantaged programs.
Rating Rationale:__________________

21. Spend no more than the minimum 
amount required by the Vocational 
Education Amendments on handi­
capped programs.
Rating Rationale:__________________

Spend no less than the minimum 
amount required by the Vocational 
Education Amendments on handi­
capped programs.
Rating Rationale:__________________

23. Spend no more or no less than the 
minimum amount required by the 
Vocational Education Amendments on 
handicapped programs.
Rating Rationale:__________________

24. Maximize the number of disadvant­
aged students served by special 
disadvantaged programs.
Rating Rationale:_________________

25. Maximize the number of disadvant­
aged students served by regular 
adult vocational education 
programs.
Rating Rationale:_________________
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ADULT VOCATIONAL EDUCATION OBJECTIVES

26. Maximize the number of handicapped 
students served by special handi­
capped programs.
Rating Rationale:__________________

1 M 1
Z a a a a1 < Is o o u u Ü a 1

1 lO 2 2 S 2 z 2 < 11 a 1 J  < < D < = < >= <1 o 1 E- M a E-< CSU F- 1
cu O CS Û  CS M CC aw K 2I S l> o J  O M O 2 0 >= o a I

1 c: cu a 2  CU cu a cn 1
w  Z S 2 2 CO 1

1 ^
1 >  H a 1

1 0 ! 1 2 3* 4 5 6 1

27. Maximize the number of handicapped 
students served by regular adult 
vocational education programs. 
Rating Rationale:__________________

The remainder of this survey contains the "write-in" objectives as 
suggested by you and your colleagues from the first rating cycle. 
In this Case the asterisks denote the ratings given at that time. 
Also rate these objectives without supplying a rationale for your 
rating. Please keep in mind that the objectives relate to Adult 
Vocational Education at a state-wide level of program planning, and 
the ratings should indicate perceived importance in relation to all 
objectives.

PREVIOUS WRITE-IN OBJECTIVES

Provide training to cover the full 
spectrum of manpower needs for all 
jobs in accordance with the magni­
tude of those needs across that 
spectrum.

a
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PREVIOUS WRITE-IN OBJECTIVES

2. Maximize the working relationship 
between public and private train­
ing agencies.

3. Maximize training that supports 
state and local economic 
development.

4. Maximize the use of current 
industry equipment used for 
training.

3. Maximize program offerings which 
coincide with adult interests.

6. Provide maximum support for new 
programs that would service 
emerging manpower needs.
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ADDITIONAL WRITE-IN OBJECTIVES

Objective:

O b j e c t i v e : ^
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Objective:_

Code No: ____________
Used for (follow-up)
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J u ly  30 , 1981

Dear C o lle a g u e ,

T h is  is  th e  f i n a l  and m ost c r u c i a l  phase  o f  o u r th r e e  ro u n d  
D e lp h i s tu d y . The f i r s t  round o f  th e  s tu d y  was used t o e s t a b l i s h  
an i n i t i a l  s e t  o f  o b j e c t i v e s  f o r  A d u l t  V o c a t i o n a l  E d u c a t i o n  a t  t h e  
s t a t e - l e v e l  o f  p r o g r a m  p l a n n i n g .  The second  r o u n d  was used t o  
na r r ow t h i s  l i s t  o f  o b j e c t i v e s  t o  i n c l u d e  o n l y  t h o s e  r a t e d  w i t h  
medium i mp o r t a n c e  o r  a b o v e .  In a d d i t i o n  t o  t h i s ,  comment s  were 
c o l l e c t e d  f rom t h i s  r ound to p r o v i d e  p e r s p e c t i v e  f o r  ma k i n g  y o u r  
r a t i n g s  in t he f i n a l  r ound.

I n t h i s  f i n a l  round you are asked to c a r e f u l l y  c o n s i d e r  each 
o b j e c t i v e  in t he  l i g h t  o f  t he comments p r o v i d e d  f r o m  t h e  p r e v i o u s  
r o u n d  and g i v e  y o u r  f i n a l  r a t i n g .  A l s o ,  n e a r  t h e  end  o f  t h e  
i n s t r u me n t  you are asked t o p r o v i d e  s u g g e s t i o n s  f o r  ways i n wh i c h  
some o f  th e  more a b s t r a c t  o b j e c t i v e s  may be o b j e c t i v e l y  measured.

Once aga i n  l e t  me ex t end my g r a t i t u d e  f o r  t he e f f o r t  you have 
expended t oward t h e  success o f  t h i s  s t u d y .  An e x p e d i e n t  r e t u r n  o f  
t h e  enc l osed  i n s t r u m e n t  w i l l  hast en t he c o mp l e t i o n  af  t h i s  p r o j e c t ,  
a t  whi ch t i me  you  w i l l  be p r o v i d e d  w i t h  a summar y  r e p o r t  o f  t h e  
r e s u l t s .

S i n c e r e l y ,

Lonn i e  0.  Rober t s  
Research C o o r d i n a t o r

LDR/ sr
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ADULT VOCATIONAL EDUCATION 
OBJECTIVE RATING SCALE 

FINAL ROUND

DIRECTIONS: Give your f in a l ra t in g  to  the reduced l i s t  o f ob jec tives  using the
ra tin g  scale shown below. The mean score fo r  each item along w ith  any co rre ­
sponding comments given from the previous round are included fo r  your considera­
tio n  in  making th is  f in a l ra t in g .  Keep in  mind th a t you are ra tin g  the r e la t iv e  
importance o f each o b je c tive  statement fo r  a state-w ide leve l o f program p lan­
ning in  A du lt Vocational Education.

RATING SCALE: 0 = No Importance
1 = Very Low Importance
2 = Low Importance
3 = Medium Importance
4 = High Importance
5 = Very High Importance
6 = Essentia l

PREVIOUS
MEAN

RATING

YOUR
FINAL
RATING

1. OBJECTIVE: Students should be placed in  tra in in g
re la ted  jobs .

COMMENTS: (1) We can ' t  a l l  agree on " tra in in g
re la te d ,"  I have a lib e ra l 
in te rp re ta t io n .

2. OBJECTIVE: Students should be placed in  jobs re ­
gardless o f the tra in in g  relatedness 
o f the jo b .

COMMENTS: (1) I t  is  more im portant to  be em­
ployed than w a itin g  fo r  a job 
in  an area fo r  which tra in e d .

3. OBJECTIVE:

(2) We should stake our reputa tions 
on placement, —  employment 
cond itions change, students may 
have to  take non-re la ted  employ­
ment to  be placed in  l in e  fo r  a 
tra in in g  re la te d  jo b .

Students should be placed in  jobs 
w ith in  the s ta te  o f Oklahoma.

COMMENTS: (1) (This) l im its  o pportun ity .

(2) Okla. S should be used to strengthen 
Okla. economy —  not Texas, Arkansas, 
e tc .

1
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4. OBJECTIVE: Students should be placed in jobs re ­
gardless o f  the s ta te  in  which employ­
ment is  a tta in e d .

COMMENTS: (1) Same ra tio n a le  as in  #2.

(21 Federal funds may be used fo r  
t ra in in g .

5. OBJECTIVE: T ra in no more students in  a given
career f ie ld  than there are job 
op p o rtu n itie s  in  th a t f ie ld .

COMMENTS: (1) —  employment is  essen tia l.

(2) Yes, we d o n 't have a c rys ta l b a ll .

(3) I t  i s unforg iveable to tra in  a
student fo r  a job  which does not
e x is t —  wastes his time, money 
and good a t t itu d e .

5. OBJECTIVE: T ra in no fewer students in  a given
career f ie ld  than there are job oppor­
tu n it ie s  in  th is  f ie ld .

COMMENTS: None

7. OBJECTIVE: T ra in ing  should re s u lt  in  maximizing
e n try - le v e l wages fo llo w in g  program 
p a r t ic i pa tion .

COMMENTS: (1) There must be wages as a reward
fo r  t ra in in g .

(2) (Wages) should exceed e n try - le v e l.

8 . OBJECTIVE: Students should receive jobs re su ltin g
in  a high degree o f job  s a tis fa c tio n .

COMMENTS: NONE

9. OBJECTIVE:

COMMENTS:

Students should fee l th a t the tra in in g  
has adequately prepared them fo r  em­
ployment.

None

PREVIOUS
MEAN

RATING

YOUR
FINAL
RATING
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10. OBJECTIVE: Employers should fee l th a t tra in in g
has adequately prepared students fo r 
employment.

COMMENTS: (1) In te re s t(e d ) in  re s u lts .

11. OBJECTIVE:

12. OBJECTIVE: 

COMMENTS:

13. OBJECTIVE: 

COMMENTS:

14. OBJECTIVE:

COMMENTS:

PREVIOUS
MEAN

RATING

(2) W ithout th is  s a t is f ie d  "consumer" 
there  is  no need fo r  the product.

T ra in ing  should re s u lt  in  maximum
soc ia l b e n e fits .

(1) That is  the m otiva tion .

(2) Manpower based planning operates 
on th is  premise.

A t t r i t io n  ra tes should be minimized.

(1) M inim ize, yes, but provide the 
student w ith  options.

Program budgets should not be exceeded.

(1) Education does not operate in  the 
red —  (we must ) request more 
money.

(2) Budget what is  necessary.

(3) Must t r y  to  meet needs —  not 
budgets.

No less than the minimum amount required
by the Vocational Education Amendments
should be spent on disadvantaged programs.

(1) There is  a need fo r  a l l  the tra in in g  
th a t can be provided to the disad­
vantaged.

(2) I f  requ ired by law, do i t .

(3) The amounts spent are too low.

(4) Essentia l fo r  continued funding —  
set-as ides must be th a t.

YOUR
FINAL
RATING
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15. OBJECTIVE: No less than the minimum amount
requ ired  by the Vocational Educa­
t io n  Amendments should be spent on 
handicapped programs.

COMMENTS: (1)

( 2 )

(3)

(4)

The need fo r  tra in in g  is  not 
being met.

Required, do i t .

Does not inc lude  phys ica l.

E ssen tia l fo r  continued funding 
—  se t-as ides must be th a t.

15. OBJECTIVE: The number o f disadvantaged students 
served by specia l disadvantaged pro­
grams should be maximized.

(1) This is  a la rge  segment.

(2) (Th is is )  con tra ry  to mainstream­
ing concept mandated by federa l 
le g is la t io n .

17. OBJECTIVE: The number o f disadvantaged students 
served by regu la r a d u lt vocational 
education programs should be maximized.

COMMENTS: Mainstream as much as possib le .

18. OBJECTIVE:

COMMENTS:

19. OBJECTIVE:

PREVIOUS
MEAN

RATING

YOUR
FINAL
RATING

The number o f handicapped students 
served by specia l handicapped programs 
should be maximized.

(1) Vocational education is  the best 
op p o rtu n ity  fo r  a la rge  number 
o f  handicapped.

(2) C ontrary to  mainstreaming concept 
mandated by federa l le g is la t io n .

The number o f handicapped students 
served by regu la r a d u lt vocational 
education programs should be maximized.

COMMENTS: (1) Mainstream as much as possib le .
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WRITE-IN OBJECTIVES FROM ROUNDS I AND I I

PREVIOUS
MEAN

RATING

YOUR
FINAL
RATING

1. OBJECTIVE: Provide tra in in g  to  cover the f u l l
spectrum o f manpower needs fo r  a l l  
jobs in  accordance w ith  the magnitude 
o f those needs across the spectrum.

COMMENTS: (1) There are c e r ta in ly  unmet man­
power needs which are inappro­
p r ia te  fo r  a d u lt  vocationa l 
education tra in in g  (u n s k il le d , 
low pay, e tc .)

2. OBJECTIVE: Maximize tra in in g  th a t supports s ta te
and loca l economic development.

3. OBJECTIVE: Maximize the use o f  cu rre n t indu s try
equipment used fo r  tra in in g .

COMMENTS: (1) Often times th is  is  too narrowly
focused —  not tra n s fe rra b le .

4. OBJECTIVE: Maximize program o ffe r in g s  which co in ­
c ide w ith  a d u lt in te re s ts .

COMMENTS: (1) As long as manpower demand warr­
ants i t .

5. OBJECTIVE: Provide maximum support fo r  new pro­
grams th a t would se rv ice  emerging 
manpower needs.

5. OBJECTIVE: Provide upgrade tra in in g  opportun i­
t ie s  fo r  in d iv id u a ls  and in d u s tr ie s .

DIRECTIONS: Below, you are asked to suggest c u rre n tly  a va ila b le  ind ices th a t could
be used to  adequately measure c e rta in  fa c to rs  as they pe rta in  to  program areas (eg. 
welding, ca rpentry , e tc . ) .

How would you measure:

1. the t ra in in g  relatedness o f a p a rt ic u la r  job? _ 
(eg. by re la t in g  job t i t l e s  to  program names)

2. job  s a tis fa c tio n  fo llo w in g  program completion? 
(eg. # o f p o s itiv e  fo llo w -up  comments)

3. student's perception o f tra in in g  adequacy? ___
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4. employers perception o f tra in in g  adequacy?

5. soc ia l b e n e fits  re s u lt in g  from tra in in g  re la ted  employment? 
(eg. increased tax revenue re s u lt in g  from tra in in g  re la ted  
employment) ________________________________________________

6. the extent to  which a program area is  reso lv ing unmet manpower needs w ith in  a 
p a r t ic u la r  career d is c ip lin e ?
(eg. c o rre la t io n  between the number o f students entering  a career su b fie ld  to 
the manpower demand o f th a t su b fie ld )

7. loca l economic development re s u lt in g  from p a rtic ip a tio n  in  a p a r t ic u la r  tra in in g  
program? ________________________________________________________________________

8. the degree to  which cu rre n t indus try  equipment is  used in  a given program area? 

(eg. number o f students p a r t ic ip a t in g  in in d u s tr ia l co-op programs)

9. a d u lt in te re s t in  a p a r t ic u la r  program area? _________
(eg. i n i t i a l  enro llm ent le v e ls )

10. program success in se rv ic ing  emerging manpower needs?

(eg. number o f graduates versus Occupational Outlook fo rca s ts )

11. program success in  p rov id ing  upgrade tra in ing?  ________________

Code No:

(Used fo r  fo llow -up )
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LINEAR OBJECTIVES -  INITIAL DESIGN

RANK

I OBJECTIVE: Maximize tra in in g  th a t supports state and local
economic development

PARAMETER: Average y ie ld  o f sta te  tax d o lla rs , per program
area

I I  OBJECTIVE: Provide upgrade tra in in g  opportunities fo r
in d iv id u a ls  and industries

PARAMETER: Employer ratings of employees with respect to
re la t iv e  job  preparedness between p artic ip an ts  and 
non-partic ipan ts of tra in in g , per program area

I I I  OBJECTIVE: Employers should feel th a t tra in in g  has
adequately prepared students fo r employment

PARAMETER: Average ra ting  given by employers of overall
tra in in g  adequacy, per program area

IV OBJECTIVE: Students should fe e l th a t  t r a in in g  has
adequate ly prepared them fo r  employment

PARAMETER: Average ra ting  given by employees of overall
tra in in g  adequacy, per program area

V OBJECTIVE: Provide maximum support fo r new programs th a t
would service emerging manpower needs

PARAMETER: None -  no h is to ric a l data ex ists  fo r "new
program" areas, thus there was no basis fo r determining the 
degree of success such programs would have in ac tu a lly  
achieving th is  or any o f the other objectives . . . the 
model was re s tr ic te d  to the use of determ in is tic  data only

VI OBJECTIVE: Maximize the use of current industry equipment
fo r tra in in g

PARAMETER: Employers ratings fo r the technical relevance of
the tra in in g  program to the requirements of the job , per 
program area

V II OBJECTIVE: Students should be placed in tra in in g  re la ted
jobs

PARAMETER: Average number of tra in in g  re la ted  placements,
per program area
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V I I I  OBJECTIVE: A t t r it io n  rates should be minimized

PARAMETER: Average a t t r i t io n  ra te , per program area
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ADULT VOCATIONAL EDUCATION 
GOAL PROGRAMMING MODEL 

FOR THE STATE OF OKLAHOMA

Determine the so lu tio n , X, from the m atrix,

J
Z  C i j  X j  + ni -  Pi = b i ,  fo r a ll i ,  

j= l

so as to  minimize the vector,

Â = jcgi (n,p)], [g2(n,p)].....[9k(n.P)]|
such th a t X, "n, "p > 0  

RANK

I OBJECTIVE: The overall budget should not be exceeded

Cij = Bj/Xj where: Bj -  budget fo r program area j

X j = number o f  s tu d e n ts  in  program 
area j

J
^i 2  CijXj  

J=1

I I  OBJECTIVE: Maximize the tra in ing  that supports sta te  and
local economic development

C ij = E j l j T jd  -D j)  where: Ej= ra tio  of average annual
earnings of graduates from 

J program area j  to average
bi = 2  C ijX j earnings of a ll graduates

j= l
I j=  percentage of graduates of 

program area j  who are 
employed in -s ta te

Tj= ra tio  of state tax paid on 
average annual earnings of 
graduates from program area 
j  to th a t of a ll graduates

Dj= 10% derating fa c to r fo r  
program areas in which a 
s ig n ific a n t amount of 
c ro s s -d is tr ic t  m o b ility  
occurred
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RANK

I I I  OBJECTIVE: Provide upgrade tra in in g  fo r ind iv idu als  and
industries

C ij = Pj where: Pj= percentage of graduates from
program area j ,  who are working 

J in  tra in in g  re la te d  jobs, that
bi = 2  C ijX j are rated by th e ir  employer as

j= l  being b e tte r prepared than
th e ir  peers

IV OBJECTIVE: Maximize employer's perception o f tra in in g
adequacy

C ij = Aj where: Aj = average overall ra tin g  of
tra in in g  fo r program area j  as 

J perceived by employers
bi  = . E  C i j X j  

J=1

V OBJECTIVE: Maximize use of current industry equipment fo r
tra in in g

C ij = !<j vyhere: Xj = average ra tin g  o f technical
knowledge of graduates from 

J program area j  as perceived by
bi = 2  C ijX j employers

j= l

VI OBJECTIVE: Students should be placed in tra in in g  re la ted  jobs

C ij = Gj where: Gj = percentage of graduates from
program area j  who are placed in 

J tra in in g  re la ted  jobs
b i  = 2  C i j X j  

J=1

V II  OBJECTIVE: Minimize a t t r i t io n  rates

C ij = Rj where: Rj = percent a t t r i t io n  ra te  of
of program area j

J
bi = E  CijXj 

J=1


