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CHAPTER I

INTRODUCTION

One of the primary purposes of any analys is  of  expenditures 
fo r  educational and general purposes i s  to  determine i f  an 
i n s t i t u t i o n  i s  put t ing every d o l l a r  i t  possibly  can in to  the  
function of in s t ru c t io n .  (Russell & Doi, 1956a, p .35)

This statement emphasizes the need fo r  focusing f inanc ia l  in v e s t i ­

gat ions on the a l lo ca t io n  of  resources to in s t ru c t io n  and f o r  maximizing 

expenditures on in s t ru c t io n .  These issues  require  increased a t t e n t io n  

as a r e s u l t  of  concern over the p r i o r i t i e s  of  an i n s t i t u t i o n  o f  higher 

education during i t s  resource a l loca t ion  process.  In the decade of the 

1980s, the re  i s  renewed i n t e r e s t  in t h i s  top ic  and i t  i s  o f  g rea te r  

importance as co lleges  and u n iv e r s i t i e s  are experiencing a major 

turnaround from rap id ly  increasing enrollments and growth in f inancia l  

support t h a t  charac ter ized  the decade of the 1960s. The t rend  i s  

s h i f t i n g  to the steady s t a t e  in higher education.  This condi t ion  was 

predic ted  more than a decade ago when The National Commission on the 

Financing of Postsecondary Education (NCOFPE) (1973) expressed:

The burgeoning enrollments of  the 1960s sh if ted  the focus of  
concern from the f inancia l  condi tion of the en te rp r i se  to  i t s  
a b i l i t y  to  meet the  challenge of acce le ra t ing  growth. In the  
pas t  several y ea r s ,  however, as enrollment growth has slowed— 
and now, fo r  many i n s t i t u t i o n s ,  apparently stopped a l t o g e t h e r — 
there  are again serious  fea rs  t h a t  some i n s t i t u t i o n s ,  pub l ic  
and p r iv a te ,  wil l  not survive the continuing s truggle  to  ob­
t a in  the income necessary to meet rap id ly  r i s in g  cos ts ,  (p.  188)

Public i n s t i t u t i o n s  are caught in a special  cross f i r e .  They are

becoming more f in a n c i a l ly  dependent upon t h e i r  s t a t e  governments

(Gross,  1973/1974) while continued in f la t io n a ry  costs  i n t e n s i f i e s  the

p u b l i c ' s  concern fo r  con t ro l l ing  and l im i t ing  the growth o f  publ ic

14
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appropria tions (University o f  Cali fornia  FUCBl, 1979). With d ece le ­

r a t in g  ra tes  o f  enrollment and revenue d e c l in e ,  f inancia l  s t a b i l i t y  and 

in s t i tu t io n a l  autonomy are threatened by new demands for  accoun tab i l i ty .  

However, th i s  turnaround i s  uneven among s t a t e s  (Kramer, 1980). Much 

o f  t h i s  new emphasis i s  in formerly in te rna l  matters  of i n s t i t u t i o n a l  

workload which a f f e c t  un i t  c o s t s .  With increased acco u n ta b i l i ty ,  there 

i s  an appeal (Scheps, 1976) f o r  a balance between i n s t i t u t i o n a l  autonomy 

and external accoun tab i l i ty .  Recently, the S ta te  Council of  Higher 

Education for  Virginia (SCHEV) (1981c) expressed the view t h a t  f inancia l  

accountabi l i ty  has developed to  the point of diminishing r e tu rn s  with 

excessive con tro ls  which may exceed th e i r  usefu lness .

Other p o l i t i c a l  demands t h a t  r e s u l t  in addi t ional  s t a t e  serv ices  

a re  seriously challenging the d i rec t ion  and flow of  public f ina nc ia l  

support (Henry, 1974). Furthermore, expenditures in balanced-budget 

s t a t e s  increase or decrease according to the revenue th a t  flows in to  

th e  s ta te  t reasu ry  (Adams, 1977). According to  him, th is  expendi ture  

pa t te rn  has negat ive consequences for  higher education during a reces­

s ion when i t  i s  competing with other  e s sen t ia l  services  t h a t  a re  

p r io r i t y  items. Ingle (1982) an t ic ipa tes  t h a t  higher educa t ion 's  

fu tu re  b a t t le  w i l l  be between i t s e l f  and o ther  i n t e r e s t s .  E f fec t ive  

planning is  more d i f f i c u l t  under declining condi t ions .  There i s  l i t t l e  

an in s t i tu t io n  can do immediately to e l iminate  the need fo r  retrenchment 

i f  i t  is s t i l l  growth or ien ted  (Rubin, 1979).

An outgrowth of these developments i s  a new concern fo r  f a i rn e s s  

in  the a l loca t ion  and e f f i c ien cy  in the use of  f inancia l  resources 

a l loca ted  to higher  education in s t i t u t i o n s  through the formal budgetary
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process.  In addi t ion ,  s t a t e s  have become increasingly annoyed about 

in s t i t u t i o n s  t h a t  exceed t h e i r  projected enrollments ( F ic k e t t ,  1977). 

According to  Glenny and Dalglish (1973), the budgetary process i s  

increasingly r e l i e d  upon to  exer t  in f luence and p rescr ibe  workload 

measures. However, Spence and Weathersby (1981) be l ieve  t h a t  a choice 

will  increasingly  have to  be between increasing p roduc t iv i ty  as an 

eff ic iency response to revenue d i s t r e s s  or  decreasing the  qu a l i ty  of 

academic programs.

This study will address i t s e l f  to  one dimension in  the a l loca t ion  

of resources to  in s t ru c t io n :  the r e la t io n sh ip  of  s e le c ted  fac to rs  to a

change in the budgetary formula for  in s t ru c t io n .  The f ac to rs  to  be 

considered are  ins t ruc t iona l  costs per student u n i t ,  i n s t i t u t i o n a l  

complexity, and financial  s t a b i l i t y  as developed from th ree  p r inc ip les  

th a t  form the  conceptual framework.

Statement of  the Problem

The purpose of th i s  study is  to determine the impact over time of 

a change in the  s tuden t - facu l ty  r a t io  used in a s t a t e  budget formula. 

More s p e c i f i c a l l y ,  th i s  w i l l  be accomplished by determining (1) the 

change in the  level of in s t ru c t io n a l  cos ts  per s tudent  u n i t  as well as 

which fac to rs  explain i t s  var iance,  (2) the change in the  level of  

in s t i tu t io n a l  complexity, and (3) the change in the level  of f inancia l  

s t a b i l i t y  within a l l  public colleges and u n ive rs i t ie s  in Virginia as 

well as within  the community college s e c to r  and the sen io r - leve l  

i n s t i t u t i o n s  sector .

Background

One response of s t a t e  governments to  budgetary s h o r t f a l l s  caused
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by reduced revenues and higher in f l a t io n  has been to r a i s e  the s tu ­

den t- facu l ty  r a t i o  in budget formulas for  higher education i n s t i ­

tu t io n s .  This is  occurring in Virginia as well as in o ther  s ta te s  such 

as Texas (Meisinger, 1976), Florida (Caruthers ,  1977) and New York 

(Martorana, 1978). According to  Boutwell (1973), s t a t e s  have had more 

d i f f i c u l t y  during enrollment growth providing adequate resources. 

Therefore, formula provisions have been increased to reduce requests .

State  l e g i s l a t u r e s ,  s t a t e  boards of higher education, and s ta te  

budget o f f i c e r s  are  i n i t i a t i n g  th i s  process in an e f f o r t  to  economize 

and increase the  product iv i ty  o f  higher education i n s t i t u t i o n s  (Balder- 

s ton ,  1974). Moss and Gaither  (1976) a t t r i b u t e  formulas' adoption to 

periods of swelling enrollments .  Formulas were revised to  r e f l e c t  

ava i lab le  resources ra ther  than in s t i t u t i o n a l  needs. McLaughlin, 

Montgomery, Smith, Mahan, and Broomall (1980) claim th a t  facu l ty  to 

student r a t io s  have recent ly  been determined as a r e s u l t  o f  available  

d o l la r s .  S im i la r ly ,  Caruthers (1977) describes  ex is t ing  budget formu­

las  as a r e s u l t  of  numerous budgetary cutbacks. A consequence of th i s  

behavior may be t h a t  attempts to achieve equity  may be sac r i f i c e d .  

Relatedly,  Adams, Hankins, Kingston, and Schroeder (1978) r e f e r  to the 

budgetary process as a "defense mechanism" o f  the l e g i s l a t u r e  in 

response to unclear  i n s t i t u t i o n a l  requests .  As higher education enters  

a period of  po ten t ia l  enrollment and revenue d i s t r e s s ,  t h i s  trend 

promotes the i ssue  of adequacy in s t a t e  funding.

While these  events are occurring,  f acu l ty  and administ ra tors  also 

are ra is ing  i s s u e s ,  in various forms, over the possible  impact of  these 

act ions  upon the  qual i ty  of  an i n s t i t u t i o n  and i t s  outputs .  Bailey
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(1974) s t r e s s e s  th a t  adm in is t ra to rs  need to  consider  t h e i r  human as 

well as o ther  resources. However, public i n s t i t u t i o n s  tend to avoid 

reducing personnel as a response to  revenue d i s t r e s s  (H. R. Bowen,

1972b; Gomberg & Atelsek, 1981). In tu rn ,  t h i s  reduces an i n s t i ­

tu t ion 's  f l e x i b i l i t y  to respond to  any f u r t h e r  decline which may weaken 

i t s  chances t o  f u l f i l l  i t s  mission (SCHEV, 1979d). Therefore , Moss and 

Gaither (1976) express concern t h a t  formulas may be detr imental to 

quality under s teady-s ta te  condi t ions .

Funding formulas will  be under considerable  s t r a in  during the 

1980s. In de fense ,  educators frequently  a s s e r t  tha t  a reduct ion in 

funding wil l  des troy  the q u a l i t y  of  i n s t i t u t i o n s  (Jenny, 1979b). 

Furthermore, excessive demands fo r  accoun tab i l i ty  may turn  in to  control 

and encroach upon in s t i t u t i o n a l  autonomy (Southern Regional Education 

Board [SREB], 1978). However, without an ideal  s tuden t - facu l ty  r a t io ,  

Radner and M i l l e r  (1974) accuse higher education of t ry ing  to  have a 

double-edged sword when in c reases  in the s tu d en t - facu l ty  r a t i o  are 

presented to  a leg is la tu re  t o  demonstrate e f f i c ie n c y  as well  as a 

reduction o f  q u a l i ty .

The e f f e c t  from budgetary cutbacks upon i n s t i t u t i o n a l  operations 

is  a crucial i s s u e .  .Some i n s t i t u t i o n a l  and s t a t e  l e g i s l a t u r e  bodies 

have attempted to  increase f a c u l t y  p roduc t iv i ty  through increased 

workload requirements without  concern fo r  long-range implicat ions  (V.

B. Smith, 1972). This i ssue  i s  a central concern in t h i s  research.  I t  

will be more d i f f i c u l t  to adequately support  i n s t i t u t i o n a l  goals under 

these cond i t ions .  Furthermore, inappropria te  responses to  revenue 

decline may exacerbate an i n s t i t u t i o n ' s  f in a n c ia l  d i f f i c u l t i e s .
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All educators  are not  so defensive to  requirements fo r  improved 

eff ic iency .  Bogue (1982) suggests t h a t  q ua l i ty  may not decrease during 

a period o f  revenue d i s t r e s s .  This could occur i f  the re  i s  a r e f in e ­

ment and c l a r i t y  in in s t i t u t i o n a l  mission. H. R. Bowen (1972a) be­

lieves t h a t  any re la t ion  between expenditure and e f fec t iveness  is  not 

causal. S im ila r ly ,  Schroeder (1978) a t t r i b u t e s  the increased amount of  

requested information as a reaction to  higher educat ion 's  biased and 

increasing demand for  more resources. Even Stumph (1970/1971) admits 

that  low s tuden t - facu l ty  r a t io s  become impractical as s iz e  increases.

The previous d iscuss ion  does not f i rmly  es tab l ish  whether higher 

education i s  overly defensive  and r e s i s t a n t  to any movement toward 

accountabi l i ty  since much o f  higher educat ion 's  defense i s  rooted in 

the budgetary process. Despite previous defenses, higher  education 

will be mandated to accept  the requirements for increased accountabi l­

i ty  and must be prepared to  document where and how i t  i s  af fected  under 

conditions o f  revenue an d /o r  enrollment d i s t r e s s  during an era of the 

"steady s t a t e . "

Significance of  the Study

Increasing the s tuden t- facu l ty  r a t i o  i s  a short - term reaction 

(Pickens, 1981) often considered by the s ta t e s  during a period of t i g h t  

monetary resources.  I t  i s  one response used to increase  eff ic iency  and 

to economize in higher education. Breneman and Nelson (1981) posit  

that  higher education w i l l  be vulnerable to  cutbacks, espec ia l ly  i f  

enrollments decline.  Even though i t  i s  argued tha t  t h i s  will be a 

period to improve q u a l i t y ,  by maintaining the current level of funding, 

the l e g i s l a t u r e s  have o th e r  ideas. In add i t ion ,  public  in s t i tu t io n s
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may be required to  accept l a rg e r  enrollments without addit ional  inputs 

{Change Panel on Academic Economics [CPAEl, 1976). J .  R. Nelson (1977) 

suggests t h a t  t h i s  act ion wil l  increase  p roduc t iv i ty  and lower u n i t  

c o s t s .  Furthermore, according to  the  Kentucky Council on Higher 

Education (KCHE) (1977), formula adjustments are  e a s i ly  implemented to 

economize.

This approach emphasizes e f f i c i e n c y  r a th e r  than achieving the most 

e f f e c t i v e  use of ava i lab le  resources.  Therefore , C ar t te r  and Solmon 

(1976) p ro jec t  t h a t  s tuden t - facu l ty  r a t i o s  wil l  continue to increase 

due to  general b e l i e f  t h a t  educational  p roduc t iv i ty  i s  less  than 

optimal.  One method to  convince l e g i s l a t u r e s  t h a t  product iv i ty  is  

improving i s  to requ ire  facul ty  to teach more s tuden ts .  This pressure 

c o n f l i c t s  with any in terna l  need to  respond to decl ining enrollments.  

Recently , there  i s  increased c r i t i c i s m  of  across-the-board cutback 

responses (Campbell, 1982), which l im i t s  f l e x i b i l i t y  to  adapt (Thompson, 

1981), instead o f  program eva lua t ions .  This concern should in tens i fy  

with the sever i ty  o f  s ta t e  cutbacks.

Funding i n s t i t u t i o n s  a t  le s s  than 100% of the  budget formula 

r eq u e s t ,  such as 75% in Oklahoma (Stumph, 1970/1971), i s  another method 

employed which provides the a l lu s io n  o f  more generous budget formulas 

than in r e a l i t y .  This procedure i s  s t i l l  a means of  economizing by a 

s t a t e  (Asby, 1981). According to  Moss and Gaither  (1976), t h i s  i s  an 

a l t e r n a t i v e  to  formula adjustments but both lead to  a loss  of  i n s t i t u ­

t io n a l  f l e x i b i l i t y  and an erosion in the  q u a l i ty  of  programs. Most 

adm in is t ra to rs  agree th a t  f l e x i b i l i t y  i s  reduced with revenue d i s t r e s s .  

However, an i n s t i t u t i o n ' s  immediate response may not reduce q u a l i ty  but
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there  may be hidden e f f e c t s .  Salary d i s t r e s s  may also r e s u l t  (KCHE, 

1981b) which has the impl ication of lowering the  a b i l i t y  to  a t t r a c t  

q u a l i ty  f a c u l ty .

These budgetary formula adjustments by the  s t a t e  are labe l led  by 

Glenny (1982) as exemplary of  short -range decis ion making. When there 

i s  i n s t i t u t i o n a l  growth outs ide  an acceptable region, expensive pro­

v is ions  of  the  formula may be a l t e r e d  (Meisinger, 1976). With extreme 

revenue s h o r t f a l l s ,  an e x i s t in g  formula may be completely abandoned.

An across- the-board  cutback, with less  than 100% funding, wil l  be most 

harmful to  more e f f i c i e n t  i n s t i t u t i o n s  (Gambino, 1979).

Obviously, there  i s  a poin t  beyond which fu r th e r  budget reductions 

wil l  have extreme adverse consequences upon an i n s t i t u t i o n .  According 

to Boutwell (1973), t h i s  wil l  occur when courses and programs have to 

be el iminated which may a f f e c t  program q u a l i ty .  Response to  revenue 

d i s t r e s s  may have intended as well as unintended consequences. The 

sooner the unintended consequences can be i d e n t i f i e d ,  the more rapidly  

b e t t e r  pol icy  can be developed.

In order  to  respond to  revenue d i s t r e s s ,  i n s t i t u t i o n s  need to 

id e n t i fy  s ig n i f i c a n t  p red ic to rs  of  per u n i t  co s ts .  A recent  cos t  study 

by Brinkman (1981) reports  t h a t  i n s t i t u t i o n a l  complexity i s  a primary 

var iab le  in explaining the v a r i a t io n  in in s t ru c t io n a l  cos ts  per s tudent  

u n i t  between i n s t i t u t i o n s .  In c e r ta in  cases ,  t h i s  could ec l ipse  the 

e f f e c t s  of  s iz e  (McLaughlin, e t  a l . ,  1980). As i n s t i t u t i o n a l  s ize  

increases ,  so does the number o f  programs with the aid of  increased 

facu l ty  and t h e i r  demands fo r  p r o l i f e r a t e d  o f fe r ings  (Larrimore, 1974). 

I f  the s t a t e ' s  object ive in changing the s tuden t - facu i ty  r a t i o  i s  to
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economize on s t a t e  revenues, i t s  impact on in s t i tu t io n a l  complexity 

should be considered and analyzed. Increasing the s tuden t- facu l ty  

r a t i o  may overlook the f a c t  tha t  i n s t i t u t i o n a l  complexity could be a 

more important p red ic to r  in explaining the  behavior of  ins t ruc t ional  

c o s ts .  I f  the pa t te rn  of in s t i tu t io n a l  complexity i s  not a l te red  in 

response,  an ac t ion  to increase the s tuden t- facu l ty  r a t i o  may lead to 

g r e a t e r  f in a n c ia l  i n s t a b i l i t y  with a dec l ine  in revenues r e la t iv e  to  

the level  of expenses. I f  the pattern o f  i n s t i tu t io n a l  complexity is  

modified, the s t r a t e g y  would achieve in te rna l  economies but i n s t i t u ­

t io n a l  q u a l i ty  might s u f f e r  especial ly  i f  students s h i f t  to higher cost  

programs. D. K. Smith (1981) expresses t h a t  the long-range e f fec t  from 

f i s c a l  c r i s i s  on program q u a l i ty  must be considered by those proposing 

budgetary reduct ions .  Furthermore, i f  complexity i s  reduced, student 

choice may be l im i ted .  Relatedly,  Zammuto (1982b, 1982c) suggests th a t  

under c e r ta in  cond i t ions ,  complexity i s  r e la ted  to an i n s t i t u t i o n ' s  

a b i l i t y  to  withstand enrollment d i s t r e s s  even though resources may be 

th in ly  spread (CPAE, 1976).

Most e x i s t i n g  cost s tud ies  focus on one of two perspect ives.  They 

are e i t h e r  a c ro ss -sec t io n a l  descr iption o f  conditions within a given 

year  (Wing & Williams, 1977) or a longitudinal  study under uniform 

condi t ions  (Cable, 1980). Overall , th e re  is  considerable support fo r  

cos t  s tud ies  (Fincher,  1978; Verry & Layard, 1975; Witmer, 1972). 

However, the re  are  some concerns over t h e i r  use. Hull (1961) iden­

t i f i e s  the  following: (1) they are q u an t i t a t iv e  not q u a l i t a t i v e ,  (2)

they may lead t o  abuse from excessive concern to cut cos ts  when achieved 

economies are unsound, and (3) cost may be implied as the most important
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aspec t  of  the educat ional process.  There is a l so  th e  problem of  j o i n t  

supply (Carlson, 1972; James, 1978; Kress, 1978). Furthermore, hard 

q u a n t i t a t i v e  data may drive out s o f t  q u a l i t a t iv e  judgments on i n s t i ­

t u t i o n s  (Berdahl, 1971). Despite these  problems and l im i ta t ions  in 

cos t  s tu d ie s ,  Hull (1961) believes  t h e i r  advantages outweigh t h e i r  

drawbacks even though fu r ther  refinement  is necessary .

Given these cond i t ions ,  an assessment is  needed following an 

upward adjustment in  the  s tu d en t - facu l ty  r a t io ,  as a s t a t e  react ion 

during a period of  decl ining resou rces ,  to determine i t s  e f fec t  upon 

higher  education i n s t i t u t i o n s .  An extreme case o f  revenue d i s t r e s s  

w il l  adversely a f f e c t  i n s t i t u t i o n a l  a d a p tab i l i ty ,  f l e x i b i l i t y ,  and the 

a b i l i t y  to reverse a f inancia l  d ec l in e  (Rubin, 1980). I t  also may 

impede i n s t i t u t i o n s '  fu l f i l lm en t  o f  valued o b je c t iv e s .

The assessment should include data and a n a ly s is  over several years  

on a longitudinal  and c ross -sec t iona l  basis to a l low s u f f ic ie n t  time 

f o r  any change to be detected.  Babcock (1981/198?) suggests t h a t  

changes occur over a t  l e a s t  a f iv e  y ea r  period and e a r l i e r  responses 

a re  d i f f e r e n t  from those  of  t h i s  t ime period which become more s e l e c ­

t i v e  and program o r ien te d  (Glenny, 1982).

This study w i l l  address these  and other concerns by assessing the 

impact of  a change in the budget formula using longi tud ina l  as well as 

c ross -sec t iona l  d a ta .  Studying the  impact of  a formula policy change 

should be benef ic ia l  when planning o r  implementing any further  t e c h n i ­

cal  adjustment or po l icy  change in  funding. Re la ted ly ,  th i s  change may 

not  a f f e c t  a l l  s ec to rs  evenly (Minter ,  1979a). For example, community 

c o l leg es  are heavi ly dependent on s t a t e  revenues and may suffer  more
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adversely from revenue d i s t r e s s .  Furthermore, a policy  may need 

rev is ing  because of changing environmental conditions (Berdahl, 1971). 

Otherwise, the end r e s u l t  o f  a policy change may not be in the best  

i n t e r e s t  of a s t a t e ,  individual i n s t i t u t i o n s ,  or s tudents  (Mullen, 

1981/1982).

Coll ie r  (1979) l inks  the  impact of  budgetary cutbacks to s ta te  

goals:

An i n s t i t u t i o n ' s  survival is  only s ig n i f ic an t  to the  extent 
th a t  the i n s t i t u t i o n  i s  contr ibuting something to  the  accom­
plishment of some other  goals.  . . . I t  i s  suggested tha t  the 
signif icance of f inanc ia l  d i s t r e s s  r e l a t e s  to the  s ignif icance 
of  the in s t i t u t i o n  experiencing th a t  d i s t r e s s  and what the 
in s t i tu t io n  does t h a t  i s  valued by the policy-maker,  (p. 18)

He expresses tha t  a policy-maker i s  only concerned with an i n s t i ­

t u t i o n ' s  d is t re ss  i f :  (1) the i n s t i t u t i o n  experiencing tha t  d i s t r e s s

i s  contr ibuting in some way to the achievement of a goal valued by the 

policy  maker and (2) the p a r t ic u la r  form of  d i s t r e s s  being experienced 

by the  in s t i tu t io n  d e t r ac t s  from the a b i l i t y  to contr ibute  to the 

achievement of the goal.  In other  words, d i s t r e s s  may reduce an 

i n s t i t u t i o n ' s  ef fec t iveness  in achieving valued goals or  impair the 

qu a l i ty  of an i n s t i t u t i o n  (Bonham, 1976; Mingle, 1981b) from i n s t i t u ­

t io n a l  responses which, from a s ta t e  perspect ive ,  should be considered 

when developing policy.

Coll ie r  (1979) suggests tha t  fu r th e r  study i s  needed to under­

s tand:  (1) the linkages t h a t  ex is t  between various forms of d i s t r e s s

and the in s t i tu t io n a l  responses to d i s t r e s s  and (2) the linkages t h a t  

e x i s t  between in s t i t u t i o n a l  response to  d i s t r e s s  and the ab i l i ty  of 

i n s t i t u t i o n s  to con tr ibu te  to p a r t ic u la r  s ta t e  and federal- level  goals .
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In o ther  words, a change in the s tu d en t - facu l ty  r a t i o  can lead to 

revenue d i s t r e s s .  An i n s t i t u t i o n ' s  response,  which can a f f e c t  f inan­

c ia l  s t a b i l i t y ,  may be to :  (1) decrease the number of facu l ty  and/or

i n s t i t u t i o n a l  complexity, (2) t r i g g e r  sa la ry  d i s t r e s s ,  or (3) increase  

the s t a f f i n g  r a t i o .  I t s  response a lso  may reduce per u n i t  costs  and 

increase  e f f ic ien cy  but lead to  lower q u a l i ty .  Thus, there  can be a 

complex reac t ion .  This a lso  i l l u s t r a t e s  the e lu s ive  nature o f  f inan­

c ia l  s t a b i l i t y  ( E l l i o t t ,  1979) as i t  i s  l inked to  revenue d i s t r e s s .

Some of  the recognized s ta t e - l e v e l  goals f o r  Virginia  (Virginia ,  

Department of  Planning and Budget [VDPB], 1982) t h a t  are valued include: 

(1) to  provide and maintain a higher education system o f  q u a l i ty ,  

exce l lence ,  and a c c e s s i b i l i t y  fo r  c i t i z e n s  o f  the  Commonwealth, (2) to 

recognize the importance of a t t r a c t i n g  and r e ta in in g  exce l len t  college 

fac u l ty  through competitive compensation, and (3) to  view projected 

dec l ine  in higher education enrollment as an opportunity  to  enhance 

q u a l i ty .  Other goals  previously enumerated (SCHEV, 1977b) include:

(1) to  p ro tec t  and enhance in s t i t u t i o n a l  d i v e r s i t y ,  (2) to encourage a 

continuing emphasis on in s t ruc t iona l  q u a l i ty ,  and (3) to  assure the 

most e f f e c t iv e  and e f f i c i e n t  use o f  a l l  resources  provided to higher 

education.  However, the goals of  q u a l i t y ,  e f f i c i e n c y ,  and access are 

often co n f l ic t in g  (Mingle, 1981a).

As previously documented, i t  w i l l  be d i f f i c u l t  to  achieve a l l  of 

these  goals during the  decade of the  1980s. Continued budgetary 

s h o r t f a l l s  and cutbacks could se r ious ly  hinder a s t a t e ' s  progress while 

c e r ta in  i n s t i t u t i o n a l  responses to decl ine may d r ive  any progress 

backwards. Unless i n s t i t u t i o n s  and pol icy makers are mindful of  the
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e f f e c t  from these responses, i t  may be too l a t e  to  e f fec t iv e ly  r ev e rse  

them. Also, the degree of  change in f inanc ia l  s t a b i l i t y  that wi ll  be 

to le ra te d  must be determined (C o l l ie r  & Pa tr ick ,  1978). Jenny (1979c) 

adds th a t :

State policy . . , may strengthen or weaken the  educational 
mission of  p a r t i c u la r  i n s t i t u t i o n s .  Public p o l i c y  is not p re ­
ordained to  have favorable  e f f e c t s —even i f  so intended—on a l l  
concerned. . . . Well intended l e g i s l a t i o n  can have unforeseen 
consequences, and some o f  these may be p a ten t ly  undesirable.
(p. 19-20)

Q uan t i ta t ive ,  as well as q u a l i t a t i v e ,  measures o r  indicators have 

only recent ly  been well developed (Patr ick  & C o l l i e r ,  1978) or ade­

quately  ava i lab le  (Ryland, 1981a) and have not been used by many 

i n s t i t u t i o n s  to  su b s tan t ia te  any t rue  change in f in a n c i a l  s t a b i l i t y .  

Coldren, Mertins,  Knepper, and Brandt (1979) suggest  t h a t  higher educa­

t io n  agencies wil l  be the f i r s t  extens ive users o f  th e se  ind ica tors .  

They may use ind ica to rs  to  assess  the e f f e c t  of  l e g i s l a t i o n  on f i n a n ­

c ia l  s t a b i l i t y  by sector  (Dickmeyer, 1979). Recently , this  topic has 

received increased a t t e n t io n ,  as the work of  Dickmeyer (1980a) i l l u s ­

t r a t e s ,  and the re  should be subs tan t ia l  improvement in  indicator 

research with continued development and use of them.

Financial and nonfinancial measures must be considered when 

assessing f inanc ia l  s t a b i l i t y .  An assessment of f in a n c ia l  s t a b i l i t y  

should include nonfinancial measures,  such as enro l lm ent ,  to determine 

th e  e f fe c t  of  dec line upon the  educational a c t i v i t i e s  o f  an i n s t i t u ­

t io n .  Q ua l i ta t ive  and in tang ib le  fac to rs  communicate ajnore complete 

s to ry  about f inanc ia l  d i s t r e s s  (NCOFPE, 1973). By cu t t in g  back t h e i r  

funct ions and programs, i n s t i t u t i o n s  a re  able  to respond to revenue
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dist ress  and maintain t h e i r  f inancia l  s t a tu s ,  but in so doing, they may 

s ig n i f i c a n t ly  fo re s ta l l  the achievement of  valued objectives.

P r im ar i ly  quan t i ta t ive  f inancia l  and nonfinancial indicators  will  

be employed in th is  study since they a r e  more object ive  than q u a l i t a ­

tive measures (Skousen, Smith, and Woodfield, 1975; Coldren e t  a l . ,

1979) given the  d i f f i c u l t y  of  measuring educational output .  Defining 

output, e s p e c i a l l y  on a q u a l i t a t iv e  b a s i s  (Wilkinson, 1977) with one 

proper index (J.  P. M il le r ,  1970) i s  d i f f i c u l t  as re f lec ted  by the 

variety o f  measures t h a t  have been proposed which include input proxies 

for output (D. G. Brown, 1970).

Theoretical Rationale

The conceptual framework for  t h i s  study is  derived from three 

principles  from finance and economics. The f i r s t  i s  the "revenue 

theory o f  c o s t . "  I t  p o s i t s  tha t  educat ional  costs  per student are 

related t o  t h e  amount o f  i n s t i t u t i o n a l  revenues generated (H. R. Bowen,

1980). This  concept assumes i n s t i t u t i o n s  spend a l l  the revenues they 

raise.  With an enrollment-driven formula,  costs per student unit  

should dec rease  i f  the re  are less  a v a i l a b le  revenues but there is  a lso  

the problem o f  the "lumpy" addi tion o f  resources (Academy for  Educa­

tional Development [AEDT, 1979). A change in the s tudent-facul ty  r a t i o  

triggers  revenue d i s t r e s s  which exer t s  pressure fo r  per unit  costs to  

decrease. But the question is  do per  u n i t  costs f a l l  quickly and 

evenly w i th  revenue d i s t r e s s  per Bowen's theory?

In r e c e n t  years,  i n s t i t u t i o n s '  educational costs  have been soaring 

as a consequence of i n f l a t i o n ,  rapid enrollment growth, and added 

educational missions. The growth in educational costs  has outpaced
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t h a t  of  s t a t e  revenues while rampant in f l a t io n  has exacerbated the 

t rend .  In add i t ion ,  there has been a problem of  lagging productiv ity  

within the labor - in tens ive  industry  of  higher education (J.  O 'Nei l l ,

1971) which has a lso  a t t r i b u t e d  to r i s in g  cos ts .  The combination of 

these  factors  plus increased competition fo r  l imited s t a t e  resources 

from other  const i tuencies  has forced the s ta te s  to f inds  the means to 

economize. Since in s t ru c t io n a l  costs  has been a large proportion of  

i n s t i t u t i o n a l  budgeted expenditures ,  t h i s  functional item has received 

considerable a t t e n t io n .  One approach to economize on l imited s ta t e  

resources taken within the  Commonwealth of  Virginia has been to in ­

crease  the s tuden t - facu l ty  r a t i o  used in a budget formula to  determine 

i n s t i t u t i o n a l  budget requests .  This act ion was i n i t i a l l y  taken during 

the  1978-1980 biennium. Since an increase in the s tuden t- facu l ty  r a t i o  

would reduce the amount of revenues a l loca ted  to an i n s t i t u t i o n  when 

enrollment i s  held cons tan t,  in s t ruc t iona l  costs per student  un i t  are 

expected to decrease per Bowen's (1980) theory.

The second p r inc ip le  used in the conceptual framework i s  the 

"threshold leve l"  of  enrollment (Maynard, 1971). After  attempting to 

describe the r e la t ionsh ip  between educational costs  per s tudent  and 

in s t i t u t i o n a l  s i z e ,  he finds t h a t  la rger  i n s t i t u t i o n s  have b e t t e r  

chances to achieve economies o f  sca le .  Extremely small colleges  or 

u n iv e r s i t i e s  lack s u f f i c i e n t  enrollment to  reach a threshold level due 

to  the minimum number of  programs and facu l ty  necessary to  operate an 

e f f e c t iv e  i n s t i t u t i o n .  Once a threshold level of  enrollment i s  ob­

ta in e d ,  the long-run average co s t  curve quickly f l a t t e n s  over a wide 

range of enrollment.  Developing th i s  l in e  of thought f u r th e r ,  Brinkman
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(1982) claims an i n s t i t u t i o n ' s  marginal costs a re  le ss  than i t s  average 

costs a t  lower levels o f  enrollment but  nearly the  same with sca le  

(Mullen, 1981/1982) beyond the threshold  level .  One fac to r  t h a t  

determines an i n s t i t u t i o n ' s  threshold level is  the  s ta f f ing  r a t i o .  I f  

there  is  an increase in the  s ta f f ing  r a t i o  in response to revenue 

d i s t r e s s ,  then i t  i s  expected th a t  an i n s t i t u t i o n ' s  threshold level 

wil l  expand over a wider range of enrollment when complexity i s  held 

constant per  Maynard's (1971) theory. Therefore, economies o f  scale 

may cover a grea te r  range of enrollment .  As a r e s u l t ,  there  may be a 

change in th e  re la t io n sh ip  among the fac to rs  t h a t  explain the variance 

in in s t ru c t io n a l  costs per  student u n i t .

In recen t  research on formula funding,  Brinkman (1981) i d e n t i f i e s  

i n s t i t u t i o n a l  complexity as one f a c to r  which expla ins  the var iance in 

ins t ruc t iona l  costs per s tudent  u n i t  between i n s t i t u t i o n s .  This 

var iable  was found to be more important than i n s t i t u t i o n a l  s ize  or the 

s ta f f in g  r a t i o .  In r e l a t e d  research,  McLaughlin e t  a l .  (1980) found a 

pos i t ive  re la t io n sh ip  between the number of  f a c u l ty  and i n s t i t u t i o n a l  

complexity. Also, complexity ra ther  than size was more important in 

t h e i r  explanation of per  u n i t  cos ts .  In add i t ion ,  they found the 

s ta f f ing  r a t i o  to be the  most s ig n i f i c a n t  var iab le  explaining the  

variance in  in s t ruc t iona l  costs per s tudent  u n i t .  I f  there i s  an 

increase in  the  s tuden t- facu l ty  r a t i o ,  the level o f  s ta f f ing  may be 

modified as one response to  revenue d i s t r e s s .  According to t h e i r  

f inding, t h i s  could change the level o f  i n s t i t u t i o n a l  complexity i f  the 

number o f  facu l ty  are r e l a t e d  to t h i s  var iab le .  Therefore, a decrease 

in in s t ru c t io n a l  costs per  student u n i t  from an upward rev is ion  in the
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s tuden t - facu l ty  ra tio  could a f f e c t  i n s t i t u t i o n a l  complexity by modify­

ing the continued growth in  t h i s  feature o f  educational organizations 

as i d e n t i f i e d  by Blau (1974). However, due to  i t s  strong re la t io n sh ip  

with per  u n i t  costs,  complexi ty may s t i l l  be more important,  e spec ia l ly  

i f  i t  i s  n o t  a ltered, in expla ining the  behavior of in s t ruc t iona l  

costs.

The t h i r d  principle used in  the conceptual framework i s  one of 

Bowen's (1980) "laws of h ig h e r  education cos ts "  which s ta t e s  t h a t  each 

i n s t i t u t i o n  spends a l l  a v a i l a b l e  revenues. He argues t h a t  the  f inan­

cial s t a b i l i t y  of a l l  i n s t i t u t i o n s  is  about the  same and not r e la ted  to 

per u n i t  c o s t s  since they spend to the l im i t  o f  t h e i r  resources.  

However, d i f f e r e n t  i n s t i t u t i o n s  face d i f f e r e n t  environments and poten­

t ia l  (Brinkman, 1982) fo r  var ious  types of  dec l ine  (Mullen, 1981/1982) 

even though the public s e c t o r ' s  overall  s t a b i l i t y  i s  f r a g i l e  (Stampen,

1980). Furthermore, the a v a i l a b i l i t y  of  resources  influences the 

extent i n s t i t u t i o n s  can p re se rv e  financial s t a b i l i t y  through appropri ­

ate responses  to decline (Dickmeyer & Hughes, 1979a).

In r e c e n t  research on f inancia l  s t a b i l i t y ,  Gilmartin (1981) found 

that the  l ikel ihood of  d i s t r e s s  was g re a te r  in smaller  i n s t i t u t i o n s .

In a d d i t io n  to  the level o f  c o s t s ,  other  f a c t o r s  can influence the 

f inancia l s t a b i l i t y  of  an i n s t i t u t i o n .  There a l so  are nonfinancial 

v a r iab les ,  such as the l e v e l  and trend of f a c u l t y  s a l a r i e s  (D. K.

Smith, 1979) that  are i n f l u e n t i a l .  Furthermore, one i n s t i t u t i o n  may be 

more e f f i c i e n t ,  measured by educational cos ts  pe r  s tudent ,  but not as 

e f fec t ive  i n  performing i t s  mission (R. I .  M i l le r ,  1979). To i l l u s ­

t r a te ,  i t  may have suffe red  a reduction in q u a l i t y  o f  i t s  bas ic
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educational program (Hals tead ,  1974), such as the a t t r a c t iv e n e s s  of the 

i n s t i t u t i o n  o r  th e  level  o f  f acu l ty  s a l a r i e s ,  even though q uan t i f iab le  

f inancia l  in d ic a to rs  r e g i s t e r  improvement in  the sh o r t - ru n  which may 

not show up u n t i l  the  long-run  (Schmidt lein,  1979).

An in c rease  in  the  s tu d en t - f a c u l ty  r a t i o  may a f f e c t  val idated 

ind ica to rs  t h a t  assess  an i n s t i t u t i o n ' s  f inanc ia l  s t a b i l i t y  in d i f f e r ­

ent ways. Increasing t h e  budget formula leads  to  revenue d i s t r e s s .  In 

response, an i n s t i t u t i o n  may become more e f f i c i e n t  by requ ir ing  more 

p roduc t iv i ty  from i t s  f a c u l t y .  This could counteract  the  e f fec ts  of  

revenue d i s t r e s s .  I f  t h e r e  i s  an in c rease  in the s tu d e n t - f a cu l ty  

r a t i o ,  then  i t  i s  expected t h a t  the re  would be no change in  the level 

o f  f in a n c ia l  s t a b i l i t y  f o r  an i n s t i t u t i o n  per  H. R. Bowen's (1980) 

theory. However, more r e c e n t  research by Gilmartin (1981) suggests 

tha t  t h i s  change in  po l icy  may not a f f e c t  a l l  sectors  nor  a l l  i n s t i ­

tu t ions  i n  t h e  same s e c to r  evenly. Therefore ,  there  i s  the  p o s s i b i l i t y  

o f  an i n t e r a c t io n  e f f e c t  between educational  sectors  and the  level of  

f inancia l  s t a b i l i t y  e s p e c i a l l y  i f  some a r e  b e t t e r  able  t o  respond to 

revenue d i s t r e s s  c rea ted  by the  s t a t e ' s  e f f o r t s  to  economize.

In summarizing and l in k in g  the  t h r e e  p r inc ip les  used in the 

conceptual framework, an upward rev i s io n  in  the budget formula leads to  

revenue d i s t r e s s .  This e x e r t s  pressure f o r  i n s t i t u t i o n s  to  reduce 

in s t ru c t io n a l  costs  pe r  s tu d en t  u n i t  i n  accordance with H. R. Bowen's 

(1980) th eo ry .  In response ,  an i n s t i t u t i o n  may e l iminate  programs 

and/or reduce i t s  s t a f f i n g  level  which a f f e c t s  the th re sho ld  level and 

the range where econotsies o f  sca le  a r e  achieved. Other responses may 

be taken ,  such as  s a la ry  d i s t r e s s ,  t h a t  does not a f f e c t  complexity nor
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an nrrE(tnttmttfaniDs  th reshold  l e v e l -  The r efor e ,  the relatiooslaip  among 

UJte jpreirficEtcnr variables t o  th e  c r i t e r i o n  v a r i a b l e  o f  i m s t r a c t iemail 

tmstts  prar student u n i t  may chance. I n s t i t u t i o n a l  res ponses t o  revenue 

cfliisttrress m®yp counterac t  i t s  e f f e c t  and c o t  inflBEEce fin an cia l s ta b ll-  

itfby_ HL HL Htiwenfs theory suggests  t h a t  i E s t i t s t i c s B i  fin an cia l

wmlT n e t  d i f f e r  nor  be r e l a t e d  t o  i n s t r u c t  I o ra l  c o s t s  pe r  

sthutianft uinfit before  Gr a f t e r  t h e  budgetary change. ffewerer, c e r t a i n  

rrtefffoiTs es  may be more e f f e c t iv e  i n  revers ing  a  d e c l in in g  t r e n d  and 

prffijratftring a  d e te r io ra t io n  i n  f in a n c ia l  s t a b i l i t y  fA l f r ed ,  1978a).  In 

adttffittfom,, t h e  sane responses may no t  be a v a i l a b le  t o  a l l  i n s t i t u t i o n s .  

fFnnrffiTlT!j5's,  nnstiit ictianal responses may o r  may c o t  e s r o t a r a c t  revenue 

dtiistbTgss a n f  preserve  f ina nc ia l  s t a b i l i t y  idsica a r e  limfced t o  the 
b̂nTI-ntJjy off i n s t i t u t i o n s  t o  f u l f i l l  valued o b je c t iv e s .  Isa s h o r t ,  t h e  

till nee  piriinopTes t h a t  c o n s t i t u t e  t h e  conceptual fvaneworfc r e l a t e  t o  

ffffiAerue driisttiress, t h e  responses t o  i t ,  and t h e  impact o f  t i e  responses 

am ffmramiiiall s t a b i l i t y  and goal achievement a s  a  p o l i c y  a n a l y s i s .  

(fiOTBraTi IfypcEfifteses

ntt i s  hypothesized t h a t  a  change i n  t h e  s tcdecrt-faanl  t y  ra tio  

erifnTaHls instnructiGnal cos ts  p e r  s tu d en t  u n i t .  Tins  s tudy t r i l l  d e t e r -  

fim 'rre  wMdti p r e d ic to r s  o f  per  u n i t  c o s t s  a r e  in f luenced  by such a  change 

■iiiTi tturflgstoy po'Tfcy. I f  i n s t i t u t i o n a l  complexity i s  a l t e r e d  a f t e r  th e  

tkutipiieiTy' change, i t s  r e la t io n s h ip  t o  i n s t r u c t io n a l  co s t s  p e r  s tu d en t  

umiilt may change. However, t h i s  v a r i a b l e  may s t i l l  fceve a  g r e a t e r  

iimffllusmie am i n s t ru c t i onal c o s t s  pe r  s tuden t  u n i t  than t h e  change in  

ttfte tturtigsfcary formula.  I f  s o ,  th e  behavior  of complexity sbsmjld fee 

(ainsfidbredl wftem developing any type  o f  techn ica l  adjustment or policy
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change in  funding.

The second hypothesis advanced is  t h a t  the f inancia l  s t a b i l i t y  of  

V irg in ia ' s  colleges  and u n iv e r s i t i e s  has not changed, despite  revenue 

d i s t r e s s ,  a f t e r  the change in budgetary policy.  This study will t rack  

any change in  f inancia l  s t a b i l i t y  using quan t i ta t ive  f inancia l  measures 

as well as the  inclusion o f  nonfinancial indicators .

The t h i r d  hypotheses forwarded is  t h a t  the impact o f  a change in 

the  s tuden t- facu l ty  r a t i o  w il l  d i f f e r  among community col leges  and the 

senio r- level  i n s t i t u t i o n s  s e c to r  in Virg in ia .  To t e s t  t h i s  hypothesis,  

V i rg in ia ' s  public col leges and u n iv e r s i t i e s  will  be categorized in to  

two se c to r s ,  which are community col leges and senior- level  i n s t i t u t i o n s ,  

and analys is  wil l  be conducted of  the individual sec tors  and for  the 

combined s e c to r s .

To t e s t  these hypotheses, pooled cross-sect ional  t ime-ser ies  

multiple regression analys is  w il l  be employed. Dummy var iables  wil l  be 

included to  remove the var iance due to repeated measures. In add i t ion ,  

stepwise mul t ip le  regression analysis  w il l  be used to id e n t i fy  the most 

s ig n i f i c a n t  p red ic to r  va r iab les  of  ins t ruc t iona l  costs per  student 

u n i t .  F in a l ly ,  current  i n s t i t u t i o n a l  f inancia l  s t a b i l i t y  as well as 

i t s  change in  d i rec t ion  wil l  be assessed from a composite score devel ­

oped from a s e r ie s  of  f in a n c ia l  and nonfinancial ind ica to rs .

Limitations

The use and appl ica t ion  of  budget formulas vary among the s ta t e s  

(Budig, 1982b; Stumph, 1970/1971). Therefore , to minimize th rea ts  to 

internal  v a l i d i t y  introduced by i n t e r s t a t e  comparisons (Gross, 

1973/1974), t h i s  study i s  l im i ted  to one s t a t e ' s  39 public  in s t i t u t i o n s
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as such s t a t e  sp ec i f ic  accounting and budgetary p rac t ices  and v a r i a b i l ­

i t y  in funding leve ls  l im i t  the usefulness of  i n t e r s t a t e  comparisons 

(Mullen, 1981/1982; Study Committee on Public Higher Education Finance 

[SCOPHEF], 1982). According to J .  L. Mil le r  (1964), s t a t e s  d i f f e r  in 

t h e i r  recognit ion of i n s t i t u t i o n a l  types ,  program types ,  and in s t r u c ­

t ional  l e v e l s .  Because of  these concerns, Rubin (1979) only used one 

s t a t e  in her study.  Moreover, HE6IS f inance data are well su i ted  for  

s ingle  s t a t e  s tudies  and even b e t t e r  when used fo r  sec to r  comparisons 

(Andrew, Fortune, & McCluskey, 1980).

This study will  only consider  the  public col leges  and u n iv e r s i t i e s  

located within the Commonwealth of Virginia .  Budget formulas do not 

apply to  the p r iva te  sec to r  s ince  s t a t e  appropria t ions  are  not a major 

source o f  t h e i r  revenues. Furthermore, the d i f fe rences  between these 

two sec to rs  become evident  when comparing t h e i r  f inanc ia l  s t a b i l i t y  

(Minter & H. R. Bowen, 1980b). According to Dickmeyer (1980a):

The d i f fe rence  between public and independent i n s t i t u t i o n s  
gives a good example of  the d i f f i c u l t y  of  using resource mea­
sures as signs of  d i s t r e s s .  Declining resources a t  indepen­
dent i n s t i t u t i o n s  are  important because they may s ignal  an 
increasing p ro b ab i l i ty  of  i n s t i t u t i o n a l  f a i l u r e .  At public 
i n s t i t u t i o n s ,  f a i l u r e  i s  an un l ike ly  l e g i s l a t i v e  option and 
probably cannot be predicted by resource dec l ines ,  (p. 14)

In t h i s  study, the  concept of educational costs  i s  ope ra t iona l ly

defined in in s t ru c t io n a l  cos ts .  While t h i s  i s  the  l a rg e s t  s ingle

expenditure category fo r  educational i n s t i t u t i o n s  (AED, 1979), i t  a lso

provides a more ob jec t ive  measurement of  outcome c r i t e r io n  than many

other  ca tegor ies  such as research (Lyons, 1978) or publ ic service

(Stumph, 1970/1971). Nonetheless,  the study r e l i e s  upon one category

of  educational expenses which may exclude o ther  important functions of
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an i n s t i t u t i o n .  Other s tudies  have a l so  concentrated on in s t ruc t ion  

(Adams, Hankins, Kingston, & Schroeder, 1978; Babcock, 1981/1982; 

Williams, 1959). Thus, the re  is  precedent for  t h i s  l imited  focus.

This study r e l i e s  upon average unit  cos ts  which are used extensively  in 

higher education cost s tud ies  (Gambino, 1979) due to the  d i f f i c u l t y  in 

measuring educational output (Balderston, 1972b) and are  also used to  

j u s t i f y  budget requests (Powel & Lamson, 1972).

There i s  incons is ten t  treatment o f  fringe benef i ts  in Virginia 

across the s ix -year  period used in t h i s  study. From academic year 

1976-1978, they were c e n t r a l ly  appropriated and were not separately  

reported by functional a rea .  After 1978, they were appropriated to  

i n s t i t u t i o n s  and re f lec ted  in the i r  funct ional expenditure ca tegor ies .  

To provide comparable data  for  in s t ruc t iona l  costs during th i s  s ix -y e a r  

period,  f r inge  benef i ts  were removed from academic y e a r s '  1979-1981 

expenditures by functional area. S im i la r ly ,  s ta t e  revenue appropri­

a t ions  were adjusted fo r  the to tal of  these  correct ions to  educational 

expenditures.

Another l im i ta t ion  in th i s  study i s  the re l iance  on HEGIS data .  

There are c e r t a in  report ing problems inherent  in t h i s  data base. 

However, given the extensive amount o f  data col lec ted ,  reporting 

inaccuracies  are not t o t a l l y  unexpected. Moreover, i n s t i tu t io n a l  

reporting has become more accurate in  recent years.

A f ina l  l im i ta t ion  in the study r e l a t e s  to the number of years  of  

ava i lab le  data fo r  a longitudinal  study. There are several reasons f o r  

t h i s  l im i ta t io n .  I n i t i a l l y ,  SCHEV adopted Appendix M, which contains 

the  guidel ines  and formulas to be appl ied for  the preparat ion of
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i n s t i t u t i o n a l  appropria t ion  req u es ts ,  f o r  the f i r s t  t ime during the  

1974-1976 biennium (Kellogg, 1974). Therefore , the number of years  

experience with budget formulas in Virgin ia  is  l imited  by th e i r  recent 

adoption. Furthermore, the budget formula was not rev ised  upward fo r  

the in s t ruc t iona l  funct ion u n t i l  the 1978-1980 biennium (SCHEV, 1977a). 

Consequently, the time period addressed by the study i s  defined by the 

experience and change in policy  with budgetary formulas.  This study 

w i l l  cover a s ix -y e a r  period which permits time before and a f t e r  the 

change in the budget formula to  assess i n s t i t u t i o n a l  t rends .  This time 

period i s  f e l t  to  be s u f f i c i e n t  by Russell  and Doi (1956b) and Meeth 

(1974).

Only r ec e n t ly ,  have V i rg in ia ' s  co l leges  and u n iv e r s i t i e s  been 

audi ted .  Furthermore, comparabil i ty  i s  impractical f o r  p r io r  yea rs  

(SCHEV, 1964) due to  a change in the repor t ing  requirements (American 

I n s t i t u t e  of C e r t i f i e d  Public Accountants TAICPAl, 1973). The r e p o r t ­

ing format of the  HEGIS Financial S t a t i s t i c s  Survey was revised in 

1974-1975 (Brandt,  1980) to comply with new report ing guidel ines  

(Minter & Conger, 1979a). Since then,  the re  have been only minor 

r ev is ions  (Ryland, 1981b). Therefore , th e  data a v a i la b le  for  compara­

t i v e  purposes are  l imited to  the  period 1975 to 1981. Nonetheless, the 

time frame i s  adequate to  determine the impact of a change in s t a t e  

po l icy .

The Organization o f  the Study

In Chapter I I ,  the l i t e r a t u r e  r e l a t e d  to the conceptual framework 

used in the study i s  reviewed. There a re  sect ions on cost  s tu d i e s ,  the 

use of  microeconomics in higher education,  and s tud ies  of  i n s t i t u t i o n a l
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f inanc ia l  s t a b i l i t y .  In Chapter I I I ,  the design of  the study is  

presented.  There a re  sect ions on sampling, data  gathering procedures,  

measurement considera t ions  t h a t  are  necessary in the process of  con­

ducting the study, an out l ine  of  the design o f  the  s tudy,  the sp ec i f ic  

hypotheses for  the s tudy,  and a descr ip t ion  o f  the s t a t i s t i c a l  analys is  

to be used. In Chapter IV, the findings o f  the study are presented by 

each s ec to r  as well as fo r  a l l  col leges  and u n iv e r s i t i e s  in Virginia .  

F ina l ly ,  Chapter V includes a summary, conclusions,  d iscussion of the 

f ind ings ,  and implicat ions fo r  fu tu re  research.



CHAPTER II

REVIEW OF THE LITERATURE

This chapter i s  organized by top ics  tha t  correspond to the th ree  

p r in c ip le s  that  form the  conceptual framework used in th i s  study.  The 

chapter  consis ts  o f  four  sect ions .  The f i r s t  sec t ion  reviews cos t  

s tud ies  in higher education as they  r e l a t e  to in s t ru c t io n a l  costs  and 

a l lo ca t io n  decisions. The second sec t ion  reviews the  use of microeco­

nomics in  higher educat ion.  In the  th i rd  sec t io n ,  the development of  a 

conceptual framework and val idated  ind ica tors  to  measure i n s t i t u t i o n a l  

f inanc ia l  s t a b i l i t y  a r e  discussed. F ina l ly ,  a summary of the research 

is  presented in the fourth  sect ion r e f le c t in g  f indings  captured from 

the l i t e r a t u r e  review.

Cost Studies in Higher Education

This section reviews pe r t inen t  issues  emerging out of recent  cost 

s tu d ie s .  Included a re  the growth o f  educational c o s t s ,  p roduc t iv i ty ,  

e f f i c i e n c y ,  e f fec t iveness ,  the use o f  budget formulas as an a l lo c a t io n  

device,  t h e i r  development in V i rg in ia ,  and the revenue theory of  c o s t .  

Although the f i r s t  co s t  studies da te  back to the  l a t e  1800s (Witmer, 

1972), the  study l i m i t s  the review from the 1950s to  the present .  Only 

in the l a t t e r  part  o f  t h i s  period i s  r ea l loca t ion  o f  ex is t ing  resources 

of utmost in t e re s t  (Adams, Hankins, & Schroeder,  1978).

The growth of  educational c o s t s . Educational costs  have soared in 

recent  yea rs .  Part o f  th i s  was a t t r i b u t e d  to dramatic growth in 

enrollments over the pas t  several decades, but educational costs  have 

r isen  f a s t e r  than enrollment.  Educational costs  increased 69 times

38
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between 1929 and 1976 while enrollments increased tenfold (H. R. Bowen,

1980).

A second fa c to r  contributing to  increased educational cos ts  was 

i n f l a t i o n .  Between 1929 and 1976, the  Consumer Price Index rose  from 

50.3 to  165.9 with 1967=100 (H. R. Bowen, 1980). Nonetheless, educa­

t ional  costs  rose f a s t e r  than i n f l a t i o n .

Controlling fo r  in f la t io n  and enrollment  changes, educational 

costs  increased on the  average by 1.4% a year  over th is  same time 

period (H. R. Bowen, 1980). However, t h i s  increase  was not uniform 

across the  years.  The only period where higher education expenditures 

were growing in cons tan t  dollars  was between 1950 and 1970. But,  they 

were continuing to  grow in current  d o l l a r s  (H. R. Bowen, 1972).

Since 1970, constant  costs per s tuden t  have declined na t iona l ly  

(McCoy, 1979) but continued to grow in Virginia up to 1979 (SCHEV,

1981c) even though constant  revenues had begun to  decline as enrollments 

continued to increase .  Marks (1980) a t t r i b u t e d  some of t h i s  decrease 

in community colleges  to  economies o f  sca le  and the  re s t  from i n s u f f i ­

c ien t  funding to match enrollment growth during an in f la t ionary  period. 

S. C. Nelson (1980) a lso  suggested t h a t  f acu l ty  sa la ry  d i s t r e s s  in 

response to revenue d i s t r e s s  was a f u r t h e r  reason for  the dec l ine  in 

real terms. Therefore , to maintain s t a b i l i t y  during a steady s t a t e ,  

more resources and in te rna l  economies were needed (Levine, 1980c) to 

cope with a cost squeeze. Marks (1980) also found that  during the 

1970s the  percent o f  expenditures devoted to  ins t ruc t ion  decreased in 

community colleges in  response to these  condi t ions .  However, h i s  data 

contained inconsis tencies  during a f iv e -y e a r  per iod.
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Several other  f a c to r s  caused expenditures p e r  student t o  increase 

over time in  current and constant d o l l a r s  before the  recent period of 

revenue d i s t r e s s .  One o f  these f a c to r s  was the need for increased 

complexity within an i n s t i t u t i o n .  The explosion o f  knowledge and i t s  

fragmentation resulted in  the b i r th  o f  many new d i s c ip l in e s ,  programs 

(Jellema, 1973a), and course o f fe r ings  (Cheit, 1971).  These events 

affected ins t ruc t iona l  cos ts  by exer t ing  upward pressure on the  in­

struction funct ion th a t  comprised a major portion o f  an i n s t i t u t i o n ' s  

to ta l  educational and general expenditures.

Many new programs required la rg e  start -up c o s t s  as well as high 

ins t ruc t iona l  costs per  student (Scheps & Davidson, 1978). In addition,  

rapid course p ro l i f e r a t io n  proved t o  be expensive since l e s s  costly 

courses t y p i c a l l y  los t  enrollment t o  more cos t ly  courses (F. M. Bowen & 

Glenny, 1980). When th e r e  were i n s u f f ic ie n t  revenues to support  high 

cost programs, rea l loca t ion  was necessary (AED, 1979) since programs 

were seldom deleted on grounds of excessive cos t  (SREB, 1959) even 

though Hoenack and Norman (1974) expected more o f  th i s  to occur  with 

increased competition to  strengthen specialty  a r e a s .

On the  other  hand, an i n s t i t u t i o n  had to o f f e r  a c e r ta in  variety 

of courses in  order to  remain dynamic, to be e f f e c t i v e  (Russell  & Doi, 

1956e)» and to  achieve i t s  i n s t i tu t io n a l  mission (Tucker, 1978). 

Therefore, a paradox developed when additional courses  and programs 

were added without the dele t ion of o ld  programs and undersubscribed 

courses (Boren, 1977). This pattern  resulted in  increased ins t ruc t iona l  

costs per s tudent but was considered necessary t o  e f fec t iv e ly  achieve 

in s t i tu t io n a l  missions. Excess ins truc t ional  c o s t s  was not a major
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factor  in e a r l i e r  a l lo c a t io n  dec is ions .

As more students pursued graduate  in s t ru c t io n  and as graduate 

schools grew in s ize  and complexity, in s t ru c t io n a l  costs  continued to 

r i s e .  However, par t  o f  th i s  has been a t t r i b u t e d  to hidden research 

subsidies (Abowd, 1981). For lower-div is ion undergraduate s tudents ,  

Corrallo and O'Conor (1973) suggested th a t  in s t ru c t io n a l  cos ts  were 

s imilar  across  d i f f e r e n t  sec to rs .  Graduate schools and courses were 

much more expensive to  operate (Hopkins & Massy, 1981) with t h e i r  

heavier emphasis on research (James, 1978), reduced teaching loads, and 

small c l a s s e s .  James (1978) proposed, when research cos ts  were properly 

considered, t h a t  undergraduate cos ts  were lower and decreasing over 

t ime, but her  view was discounted by H. R. Bowen (1980). I f  there  were 

less  research  funds, more graduate costs  would have to  be a l loca ted  to 

ins t ruc t ion  (Balders ton,  1974) which was a po in t  not considered by 

James (1978). Furthermore, the complexity i ssue  was not addressed nor 

was there  considera t ion th a t  because of j o i n t  costs  any increase  in 

undergraduate teaching may have increased to t a l  costs more than she 

an t ic ipa ted .

The produc t iv i ty  problem. W. G. Bowen (1968) conducted a useful 

study of p roduc t iv i ty  (See Appendix A) in r e l a t io n  to r i s i n g  costs  in 

the p r iv a te  sector .  He a t t r ib u te d  the r i s in g  cos t  of in s t ru c t io n  per 

student t o  two fa c to r s .  F i r s t ,  the  extent  o f  course p ro l i f e r a t i o n  and 

new program development in recent decades had grown dramatical ly  which 

added to i n s t i t u t i o n a l  complexity and subsequently to  r i s i n g  cos ts .  

Second, t h i s  trend made i t  d i f f i c u l t  to achieve increased product iv i ty  

(J. O 'N e i l l ,  1971; Weathersby, 1980). W. G. Bowen (1968) contrasted
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the economic p l ig h t  of the p r iva te  s ec to r  to  industry .  He a t t r i b u t e d  

the push fo r  r i s in g  educational costs  from the competitiveness fo r  

increased s a la r i e s  in the  p r iva te  sec to r  commensurate with those in 

indus t ry .  This was considered necessa ry ' in  order to  e f f e c t iv e ly  

compete and a t t r a c t  q u a l i ty  facu l ty  as well as adm inis t ra tors  (Balder- 

s ton ,  1972b). Without regard to changes in p roduc t iv i ty ,  competitive 

pressure  fo r  increased s a la r i e s  forced upward trends in expenditures  

per s tudent  (Green, 1971).

The reasons product iv i ty  lagged in educational i n s t i t u t i o n s  were 

mult i faceted  (Niskanen, 1975) and were d i f f i c u l t  to  explain without a 

c l e a r  understanding of  the production function (Topping, 1974). Also, 

f acu l ty  p re fe r red  to  use the old t r i e d  and t rue  methods and were 

r e lu c ta n t  to  use newer in s t ru c t io n a l  technology (Binning, 1971; Hal­

s tead ,  1975) t h a t  was more e f f i c i e n t  (Besse, 1973) but less  acceptable .  

Some of  the new media-oriented courses ,  i f  used enough could have 

converted some of the  labor  in tensiveness  of  higher education to  more 

of  a c a p i t a l - in t e n s iv e  nature without jeopard iz ing  q u a l i ty  (Caruthers & 

Orwig, 1979) while maintaining v i a b i l i t y  (Froomkin, 1978). However, 

unwillingness by f acu l ty  to  use these methods (Witmer, 1972) meant tha t  

they were not proven economical. Therefore ,  most increases  in produc­

t i v i t y  have been obtained through increases  in c lass  s ize  (C orra l lo ,  

1970).

As in f l a t i o n  dr ives  costs  up f a s t e r  (Jenny 1979c) than s t a t e  

appropria t ions  increase ,  higher education wil l  need to  achieve the  most 

out o f  i t s  ava i lab le  resources (Cyert,  1977; Hodgkinson, 1981) through 

increased produc t iv i ty  (Moon, 1972) which i n s t i t u t i o n s  should be
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allowed to  keep (Bogue, 1982). I f  revenue d i s t r e s s  emerges, productiv­

i t y  may be increased in  response (Frances, 1982b) and has a lso  occurred 

under c o l le c t iv e  bargaining (W. W. Brown & Stone, 1979) even though 

th is  may have been p a r t ly  a t t r ib u te d  to the use of more par t- t ime 

facu l ty .

Ef f ic iency . A number of d i f f e r e n t  measures have been proposed 

(National Association of  College and University Business Officers 

[NACUBO], 1975) t h a t  could be used to express the e f f i c ien cy  of an 

educational i n s t i t u t i o n .  One typica l  measure was the amount of educa­

t iona l  expenditures per  student (Scales ,  1969). Eff iciency  (See 

Appendix A) represented  an in te rna l  concern (Cameron, 1982) of  "doing 

th ings  r igh t"  (R. I .  M il le r ,  1979). However, low costs  per  student ,  

while e f f i c i e n t ,  could have meant poor q ua l i ty  (Enthoven, 1970; Scheps,

1972) and poor e f fec t iveness  (D. G. Brown, 1977) e sp ec ia l ly  when 

i n s t i t u t i o n a l  missions were not considered (Fraser & Wright,  1978) 

while the  opposite did not always imply ine f f ic iency  (Halstead, 1974). 

In ad d i t io n ,  e f f i c ie n c y  could be increased (Bel l ,  1972) without impair­

ing q u a l i t y .  Despite res i s tance  to  improved e f f ic iency  (D. G. Brown, 

1977; Verry & Davies,  1976), i t  has been a typical response to revenue 

d i s t r e s s  and was a method to improve q u a l i ty  (H. R. Bowen & Douglass, 

1972; Russell & Doi, 1956e).

Ef fec t iveness . In addi t ion to  e f f ic iency  concerns, an i n s t i t u t i o n  

also needed to  be e f f e c t iv e .  Effect iveness has been concerned with 

"doing the  r ig h t  th ings"  (Drucker, 1967) or  influencing the  environment 

(Cameron, 1983). I t  was the degree an i n s t i t u t i o n  succeeded in achiev­

ing i t s  goals (Halstead, 1974) and object ives  (Scheps & Davidson,
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1978). Excess concern fo r  e f f ic iency  of ten  impaired the e f fec t iv en ess  

of an i n s t i t u t i o n  (Gambino, 1979) as well as i t s  qua l i ty  (Wachman,

1977). There were t ra d e -o f f s  between e f fec t iveness  and e f f i c i e n c y  but 

possibly both were improved a t  the same time (Meeth, 1974).

The use of  budget formulas in the appropriat ions  p ro cess . Budget 

formulas were f i r s t  used in 1951 in four  s t a t e s  (Gross, 1973/1974).

These s t a t e s  were (1) Cal i fo rn ia  (Porter  & Brown, 1982), (2) Indiana,

(3) Oklahoma, and (4) Texas. Miller  (1964) iden t i f ied  1957 as a second 

period in t h e i r  development. Antecedents to  the development o f  budget 

formulas included:  (1) g r e a t e r  c e n t r a l i z a t i o n  of control over  s t a t e

funds (Kellogg, 1974), (2) p o l i t i c a l  complexi ties  (Meisinger,  1976),

(3) increased demands fo r  accoun tab i l i ty  (Hale & Rawson, 1976), (4) 

desired r a t i o n a l i t y  in budgeting (Michigan Department of  Education, 

1976), (5) des ired  o b je c t iv i ty  in budgeting (Spence, 1978), (6) desired 

equity in budgeting (Gross, 1979), (7) pro jec ted  increases in  enrollment 

ahead of  revenues (SCOPHEF, 1982), (8) r e f ined  cost analys is  between 

programs (Bogue, 1977), and (9) development of  c l a s s i f ie d  f inanc ia l  

accounts f o r  i n s t i t u t i o n s  ( J .  L. M il le r ,  1964) which made comparisons 

possible .

In a d d i t io n ,  several o ther  fac tors  aided  the process.  There was a 

spread o f  sta tewide coordinat ing and governing boards ( J .  L. M il le r ,  

1964). Also, the projected needs for  h igher  education during the  1950s 

called fo r  a dramatic increase  in required resources. Planning for  

growth was a necessi ty  (Kramer, 1980). According to Gross (1973/1974), 

formulas were promoted, with t h e i r  o b j e c t i v i t y  and equi ty ,  as a rep lace­

ment fo r  pork-barre l a l lo c a t io n  methods. He perceived budget formulas
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as a compromise between demand fo r  accoun tab i l i ty  and pro tec t ion  of  

autonomy. However, Kramer (1980) expressed the concern t h a t  they could 

turn in to  a control  device f o r  the  a l lo c a t io n  of resources.

More s t a t e s  began to r e ly  on budget formulas to  determine i n s t i t u ­

t iona l  requests  fo r  resources (Hale & Rawson, 1976), and in some cases ,  

fo r  f in a l  appropriation to  a s t a t e  system of  colleges  and u n iv e r s i t i e s  

(Gross,  1973/1974). These formulas were used most o f ten  by s ta t e  

coordinat ing boards (Adams, Hankins, Kingston, & Schroeder,  1978) with 

advisory or regula tory  power fo r  budgetary review. Most formulas were 

used fo r  budget appropriat ion requests (Gross,  1979) which may not have 

been f u l l y  funded (Linhart & Yeager, 1978) with i n s t i t u t i o n a l  f l e x i b i l ­

i t y  t o  determine in terna l  i n s t i t u t i o n a l  a l lo c a t io n s  o f  appropriated 

funds (Van Wijk & Levine, 1969). But, th e re  was growing concern 

(Schroeder, 1978) t h a t  they would be used fo r  acco un tab i l i ty  for  

resource a l lo c a t io n s  (Breneman & S. C. Nelson, 1981) and would th rea ten  

in s t i t u t i o n a l  autonomy ( G i l l i s ,  1982) e sp e c ia l ly  with r e s t r i c t i o n s  in 

t r a n s f e r s  between functions (McKinney, 1982).

In 1973, Gross made a comparative study of  the use o f  budget 

formulas in the 50 s t a t e s .  At th a t  t ime,  he found t h a t  25 s ta te s  

d i r e c t l y  employed budget formulas since t h e i r  b i r th  two decades before .  

There were inconsis tenc ies  between s t a t e s  as to  how formulas were 

appl ied (Skousen e t  a l . ,  1975) or which sp e c i f i c  methods were used 

(KCHE, 1977) fo r  a given functional  area such as in s t r u c t io n  or which 

functional areas were covered. Nonetheless, the in s t ru c t io n a l  cost  

formula was the s ing le  most important one ( J .  L. M i l le r ,  1964). An 

es t imate  of  f u l l - t im e  equivalent  (FTE) enrollment was usually  the
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s t a r t i n g  point  in the budget process (Van Wijk & Levine, 1969) even 

though i t s  de f in i t io n  varied among s t a t e s  (Wattenbarger & S ta rnes ,

1976). Using pro jec ted  enrollments sometimes became an in cen t ive  fo r  

i n s t i t u t i o n s  to overest imate enrol lment p ro jec t ions  (SCOPHEF, 1982).

In turn  as resources became s c a rc e r ,  some s t a t e s  have recen t ly  "capped" 

enrollments or penal ized i n s t i t u t i o n s  for  overest imates (F. M. Bowen & 

Glenny, 1981b).

In 1975, a survey (New York, Division of the Budget [NYDBl) was 

conducted which was prompted due to  the varying appl ica t ion o f  s tudent-  

f acu l ty  r a t io s  in formulas between s ta t e s  in determining budgetary 

a l lo ca t io n s  to co l leges  and u n i v e r s i t i e s .  As expected, the re  was a 

wide v a r i e ty  of app l ica t ion  between the s ta te s  and between d i f f e r e n t  

programs and academic levels  within a s ta t e .  In lower-divis ion academic 

levels  f o r  the year  surveyed, the s tu d en t - f acu l ty  r a t io  used f o r  

budgetary formulas var ied  from a low of  12:1 in Washington to  a high of 

34:1 in the  University of  Cal i forn ia  System. In con t ras t ,  t h e  doctora l-  

level range was 4:1 f o r  the Universi ty  of Ca l i fo rn ia  System to  24:1 in 

South Dakota.

This document (NYDB, 1975) was concerned with the trend in  s tu ­

den t - facu l ty  r a t io s  over  the course o f  time. The observation was 

narrowed to  the S ta te  University o f  New York which was not t r u l y  

rep resen ta t ive  of the  e n t i re  population of co l leges  and u n i v e r s i t i e s  

(Minter & H. R. Bowen, 1976). Through the f i r s t  h a l f  of the 1970s, the 

s tuden t - facu l ty  r a t i o  employed in t h i s  s ta t e  system rose from 13.2:1 to 

15.8:1. Natural ly ,  t h i s  ra t io  var ied  between undergraduate and graduate 

levels  and was not uniform among programs. However, during t h i s  period
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of resource s c a rc i ty ,  decreases were an exception r a th e r  than the rule 

(Bolin & McMurrain, 1969) in order to r e s t r a in  requests to  ava i lab le  

resources. In te rn a l ly ,  these increases were achieved by increased 

class s izes  r a th e r  than increased facu l ty  workloads (Balderston,

1972b).

The trend of  the growing use of budget formulas stemmed from the 

fac t  th a t  they were (1) object ive (Arceneaux, 1981), (2) equitable  

between in s t i t u t i o n s  (M i l le t t ,  1974), (3) gave i n s t i t u t i o n s  a minimal 

amount o f  funding (Gross, 1973/1974), (4) included q u an t i f iab le  measures 

of  performance, and (5) made comparisons between i n s t i t u t i o n s  e a s i e r .

In documenting the r i s e  and growth of formulas,  J.  L. Mil ler  (1964) 

pointed out t h a t  the growing level of appropriation requests  was a 

great concern to s t a t e  o f f i c i a l s .  Achieving equity was d i f f i c u l t  in 

those s t a t e s  with limited resources (Moss & Gaither, 1976) which was 

aided by employing budget formulas (KCHE, 1977). However, equi ty  did 

not mean equal expenditures per FTE with no re f lec t ion  of  program 

d i fferences .  Instead, equity meant the same amount o f  expenditures for  

comparable programs by level (AED, 1979) or common funding fo r  common 

a c t i v i t i e s  (KCHE, 1977).

There was also the p o s s ib i l i t y  tha t  more funds would be appropri ­

ated for  higher education under object ive requests (Stumph, 1970/1971) 

even though these requests usual ly  incorporated r a t io s  in existence a t  

the time o f  t h e i r  adoption (Caruthers,  1977; Gross, 1973/1974).

However, Gross (1973/1974) did not evaluate the e f fec t  of budget 

formulas on funding le v e l s .  But, he suggested tha t  they would not 

necessar i ly  lead to economies in spending.
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C ri t ic s  have argued t h a t  formulas (1) did not measure quali ty  

(Allen & Topping, 1979), (2) did not r e f l e c t  d if ferences  in costs 

between programs (Warren, Anderson, & Hardin, 1976) or i n s t i t u t i o n s  

(Caruthers,  1977), (3) became r ig id  (Cope, 1969) even though some areas 

in some s ta t e s  did r e f l e c t  scale  economies such as Florida (Gross, 

1973/1974), (4) were enrollment driven during a steady s t a t e  (Hender­

son, 1978), and (5) were l in e a r  (Monical, 1981). McLaughlin e t  a l .  

(1980) expressed concern t h a t  q u a l i ty ,  performance, and complexity were 

ignored when only s ize  was recognized in a formula as a means to 

achieve equity.  The KCHE (1981a) also wanted formulas to recognize 

i n s t i tu t io n a l  e f fo r t s  to achieve excellence. There was also concern 

t h a t  formulas could impair the  qua l i ty  of an educational system as an 

unintended consequence from enrollment decl ine.  Cri t ic ism of formulas 

was p a r t i a l l y  in response to t h e i r  lack of recognizing program d i f f e r ­

ences when cer ta in  ones were declared to be of higher p r io r i t y  (Minahan, 

1974). In add i t ion ,  formulas tended to become s t a t i c  when they did not 

recognize the need for  changing circumstances (Gross, 1973/1974).

Because they were enrollment-driven, formulas often did not recognize 

the e f f ec t s  of in f la t io n  or  other  cos tly  fac to rs .

There has been growing concern about the possible e f f e c t  budget 

formulas would have during periods of  enrollment d i s t r e s s  (Gross, 

1973/1974) and/or revenue d i s t r e s s  (Minter & H. R. Bowen, 1980b). 

However, Caruthers and Orwig (1979) did not expect t h e i r  abandonment 

from th i s  concern even though they may become more complex with decl in­

ing enrollments (Allen & Topping, 1979). Caruthers (1977) could find 

no su i tab le  a l t e rn a t iv e  to them even though modifications  have been
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proposed to  " f ine  tune" them (Bogue, 1977; SCOPHEF, 1982). Since they 

were enrollment-driven and l in e a r  to  s ize  (Boutwell, 1973), budget 

formulas p o te n t i a l ly  could work to  a s t a t e ' s  advantage (Kramer, 1980) 

during t h i s  decade even i f  a s t a t e  emphasized q u a l i t a t i v e  standards 

(Keegan & Cohen, 1978).

Babcock (1981/1982) suggested formulas worked b e t t e r  during 

expansion versus con trac t ion  per iods.  During the l a t t e r ,  costs  climbed 

up the  marginal and long-run average cos t  curve (Johnson, 1981) as 

f ixed overhead was spread among a smaller  student body (Schmidtlein, 

1979) which has been recognized in some formulas f o r  the adm in is t ra t ive  

area (Cox, 1980). These events were compounded when in f la t io n a ry  

expenditures  exceeded revenues. In response to revenue d i s t r e s s ,  some 

i n s t i t u t i o n s  have derived an increased percentage o f  revenues from 

t u i t i o n .  But, there  were potent ia l  l im i ts  to th i s  s t r a teg y .  Further­

more, the KCHE (1981b) s t res sed  t h a t  marginal costs  did not decrease as 

much, while i n s t i t u t i o n s  t r i e d  to ad jus t  t h e i r  expenditures (Enarson,

1979), as the  average cos t  funding in budget formulas l o s t  when e n r o l l ­

ments decl ined.  Some cos ts  were not var iab le  or "s t icky"  (Dickmeyer, 

1980b) to  enrollment decreases (Pickens, 1981; SREB, 1978) in the 

short - run  without a change in mission (SCHEV, 1979d). Therefore, any 

loss  o f  revenues from enrollment d i s t r e s s  could have jeopardized 

f inanc ia l  s t a b i l i t y  i f  cos ts  were not contro lled  (Balderston, 1972a; 

AED, 1979) and no buffer ing  was provided by a s t a t e .  This would have 

been an unintended consequence from the use of formulas.  However, the 

AED (1979) was only addressing one dimension of the problem with an 

enrollment decline t r ig g e r in g  revenue d i s t r e s s .  In add i t ion ,  an
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i n s t i t u t i o n  could have suffered revenue d i s t r e s s ,  with a change in the 

s tuden t - facu l ty  r a t i o  used in the formula from a s t a t e ' s  need to

economize, without any enrollment decl ine .  This aspect wil l  be a

centra l  concern in t h i s  study.

H. R. Bowen's (1980) revenue theory of c o s t  suggested th a t  when

revenues declined,  so would cos ts .  However, i f  a s t a t e  buffered 

i n s t i t u t i o n s  from the loss  in average costs in an enrollment-driven 

formula from decl in ing  enrol lments ,  th i s  would in t e r a c t  with any 

i n a b i l i t y  of an i n s t i t u t i o n  to rap id ly  respond to  decl ining enrollments.  

Also, enrollment c e i l ings  were another  recent  device which r e f l e c te d  

s t a t e  in te rven t ion  from l imited resources (F. M. Bowen & Glenny,

1981b). Despite these concerns, they indicated th a t  i t  would be 

d i f f i c u l t  to completely separa te  funding from enrollment.

Skousen e t  a l .  (1975) i d e n t i f i e d  another shortcoming of budget 

formulas when they  included other  sources of  income in addi t ion  to  

s t a t e  appropria t ions .  But, formulas did not apply to a l l  funct ions  and 

a l l  revenues of  an i n s t i t u t i o n  (Caruthers,  1977). Berdahl (1971) 

argued th a t  including outs ide income in the budget formula reduced an 

i n s t i t u t i o n ' s  incent ive  to  seek such support and to achieve q u a l i ty .  

While attempting to  achieve equi ty ,  th i s  po l icy  was e spec ia l ly  t ro u b le ­

some fo r  " f lagship" i n s t i t u t i o n s  (Gross,  1973/1974) and had a l e v e l l in g  

e f f e c t  on q u a l i ty .  To prevent t h i s ,  only t u i t i o n  revenue should have 

been subtracted from the s t a t e  al lotment  i f  q u a l i t y  was to  be enhanced 

(Linhar t  & Yeager, 1978). F ina l ly ,  S. C. Nelson (1980) added th a t  

formulas should not penalize  i n s t i t u t i o n s  t h a t  maintained a steady 

enrollment leve l .
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The development of  formula funding in V i rg in ia . There was a 

change in the philosophy o f  budgeting for  h igher  education in  Virginia 

from incremental budgeting (Campbell, 1980) to  formula budgeting 

(Kellogg, 1974). However, th i s  change was gradual and occurred over 

many y e a r s .  The background development of  V i rg in ia ' s  budgetary process 

and methods included a philosophy o f  e f f ic ien cy  and economy. Fragmented 

from the Governor's Off ice ,  the Division of  the  Budget was formed in 

the 1920s and was l a t e r  declared by SCHEV to  be responsib le  f o r  de te r ­

mining the  format of  budgetary requests  (Kellogg, 1974). SCHEV was 

organized in the 1950s to  serve as the  s t a t e  coordinating agency for  

higher education and was l a t e r  designated the  agency to make enrollment 

pro jec t ions  for  higher education. Pr ior  to the 1968-1970 biennium, a 

few s tu d en t - f acu l ty  r a t i o s  were included in the budget in s t ru c t io n s  as  

an exception to  the  incremental approach. During th e  1968-1970 bien­

nium, these  guidel ines  fo r  teaching pos i t ions  were used to review 

budget requests  and were based on four  l ev e l s  of in s t r u c t io n .  This was 

an attempt to bring r a t i o n a l i t y  to  the  budgeting process in  Virginia 

when th e re  were i n s u f f i c i e n t  resources.

For the 1970-1972 biennium, Appendix M was prepared by the  Division 

of  the Budget as the f i r s t  formal formula f o r  higher education in 

Virginia (Kellogg, 1974). However, there was a dispute  between the 

Division of  the Budget and SCHEV s ince  the l a t t e r  had not p a r t i c ip a te d  

in the process o f  developing the guidel ines  and a lso  wanted i n s t i t u ­

t ional involvement in the process so tha t  t h e i r  pres idents  could review 

the gu ide l ines .  Also, SCHEV favored the use o f  r a t i o s  based on academic 

f ie ld s  as well as by level of in s t ru c t io n  which was a b e t t e r  means to
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recognize d iv e r s i t y  as well as to  achieve equ i ty .  However, the ph i loso­

phy o f  the Division o f  the Budget prevai led  and no f i e ld s  were included 

nor were a l l  formulas completed. Some o f  the  unse t t led  problems a t  

t h a t  time included developing r a t i o s  fo r  (1) ex tens ion ,  (2) medicine,

(3) d e n t i s t r y ,  (4) law, and (5) a l l i e d  hea l th  profess ions .

As of 1973, the formula fo r  the  community col leges  was based on 

the expected number o f  students and the expected number of  required 

s t a f f  (Wattenbarger & Starnes,  1973). The SREB (1978) a t t r ib u te d  the  

popular use o f  formulas in southern s t a t e s  to  the f a c t  t h a t  these 

s t a t e s ,  including Virg in ia ,  contained severa l  major u n iv e r s i t i e s  in 

t h e i r  public system t h a t  were s im i la r  r a t h e r  than one m u l t iv e rs i ty .  

Therefore , the  need f o r  r a t i o n a l i t y  and eq u i ty  in the budgetary process 

was c ruc ia l .

When Virginia  decided to employ budget formulas,  they considered 

what other  s t a t e s  such as Texas and Cal i fo rn ia  were using (Gross, 

1973/1974). Budget formulas appeared in Appendix M and were f i r s t  used 

by SCHEV during the 1974-76 biennium (Kellogg, 1974). I t  was a t  t h i s  

time th a t  SCHEV assumed r e sp o n s ib i l i ty  f o r  developing the  guidel ines 

(SCHEV, 1979d). In Virg in ia ,  f u l l - t im e  equ iva len t  s tudent  enrollments 

were used, versus  s tu d en t -c red i t  hours as a measure of  output (Tyndall 

& Barnes, 1962) in some s ta te s  such as F lor ida  (F ick e t t ,  1977), which 

has caused d i f f i c u l t y  in  achieving adequate fa cu l ty  support in lab 

c la s se s  (Strom, 1977), to  drive the  budget formula fo r  in s t ru c t io n .

Spence (1978) s tudied the d iv e r s i t y  o f  budget formulas used within 

individual programs. For comparative purposes ,  he found th a t  Virginia 

used s tuden t - facu l ty  r a t i o s  for  13 s p ec i f ic  d i s c ip l in e s  on four academic
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student  levels  while South Carolina used as many fo r  22 sp ec i f ic  

d isc ip l ines  which re f lec ted  differences  in the  degree of recognizing 

i n s t i tu t io n a l  d iv e rs i ty .  Evidence from Spence's study emphasized the 

importance of concentrating on one s t a t e  system th a t  used s tuden t- fac­

u l ty  r a t io s  for  budgetary funding purposes. From t h i s ,  an analysis  and 

assessment could be conducted of changes, before versus a f t e r  a formula 

rev is ion ,  in the re la t ionsh ip  of cos t  fac tors  (F icke t t ,  1977) th a t  

explained the behavior of in s t ru c t io n a l  cos ts .  Otherwise, the lack of 

consistency between s ta te s  eroded the a b i l i t y  to draw conclusions.

Consequently, Spence (1978) updated the work of Gross (1973/1974) 

by char ting the progress of  budget formulas. Gross rated V irg in ia ' s  

formula as: (1) i n f l e x ib le ,  (2) not broad-based, and (3) did not

recognize varying ins t ruc t iona l  co s ts .  But, he considered t h a t  i t  was 

(1) object ive ,  (2) equ i tab le ,  and (3) not used for  de ta i led  con tro l .

In the interim between these two s tu d ie s ,  V i rg in ia ' s  budget formulas 

became more complex and de ta i led  by including d i f f e r e n t  d isc ip l ines  as 

well as academic levels  but s t i l l  did not cover a l l  functional areas.

By 1978, Virginia recognized 13 spec i f ic  d i sc ip l in es  and one non-spe­

c i f i c  d isc ip l in e  fo r  four student leve ls  (See Appendix B). Thus, there  

were now two fac to rs  in budget formulas t h a t  d i f fe red  between the 

s t a t e s .  By re fe r r ing  to a p a r t i c u la r  s ta t e  system, such as Virgin ia ,  

comparisons within a s ta t e  and conclusions could be drawn on the 

findings in r e l a t io n  to the hypotheses.

Other s ta t e s  have recen t ly  taken steps to  improve th e i r  budget 

formulas.  These steps included: (1) the recognit ion of  fixed and

variable  costs during enrollment decl ine (SREB, 1978) or to l im i t
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increased appropria t ions  with enrollment growth (Mil l ington,  1981), (2) 

the recognit ion of i n f l a t i o n  (KCHE, 1981c), and (3) the provision o f  

q u a l i ty  improvement funds (SCOPHEF, 1982). However, even these were 

sometimes le s s  than optimal (Bogue, 1977). Also, some functional areas  

have been funded without being d i r e c t ly  linked to  enrollment (Schultze ,

1981) or p a r t i a l l y  buffered to  enrollment changes (Spence & Weathersby,

1981).

After  the change in budgetary po l icy ,  the Commonwealth of  Virginia

buffered small i n f l e x ib l e  i n s t i t u t i o n s  from the f u l l  e f f e c t  of revenue

d i s t r e s s  or  potent ia l  enrollment d i s t r e s s  by providing a funding f lo o r

fo r  a minimum number o f  f a c u l ty ,  based upon previous leve ls  despite

s i z e ,  even though the  revised formula would have provided fo r  less

funded facu l ty  pos i t ions  (SCHEV, 1980a). This gave these i n s t i t u t i o n s

more time to  adjust  t h e i r  programs and resources as well as to preserve

the q u a l i ty  of  t h e i r  current  a c t i v i t i e s  (Schultze,  1981). During the

1980-1982 biennium, 15 of V i rg in ia ' s  public  i n s t i t u t i o n s  were e l i g i b l e

under t h i s  provision which meant tha t  resources were r e d i s t r ib u te d  to

these i n s t i t u t i o n s  (SCHEV, 1981b).

The revenue theory of c o s t . H. R. Bowen (1980) argued th a t  the

revenue theory of co s t  explained why educational costs  per student

varied so widely between i n s t i t u t i o n s .  His theory s ta ted :

That an i n s t i t u t i o n ' s  educational cos t  per s tudent  u n i t  is 
determined by the  revenues ava i lab le  for educational purposes. 
Given the enrollment,  c o s t  per s tudent  un i t  i s  d i r e c t ly  pro­
port ional  to these  revenues, (p. 17)

From t h i s ,  he derived his  laws o f  higher  education costs assuming the

s ize  and mission of  an i n s t i t u t i o n  were already given. These laws
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included: (1) the dominant goals o f  i n s t i t u t i o n s  were educational

excel lence ,  p r e s t ig e ,  and in f luence ,  (2) in quest of  these ,  the re  was 

no l im i t  to  the amount of  resources an i n s t i t u t i o n s  could spend fo r  

seemingly f r u i t f u l  educational ends, (3) each i n s t i t u t i o n  ra ised  a l l  

the resources i t  could,  (4) each i n s t i t u t i o n  spent  a l l  i t  r a i s e d ,  and 

(5) the cumulative e f f e c t  of the preceding four  laws was toward ever- 

increasing expendi ture .  Some i n s t i t u t i o n s  with strong p o l i t i c a l  power 

(McGuire, 1981} were able  to  r a i s e  more money than others  which con­

t r o l l e d  t h e i r  level o f  expenditures (Cavanaugh, 1969; H. R. Bowen, 

1972b; Kershaw, 1972). Therefore, they had higher operat ing cos ts  

(Brinkman, 1982) which may (Sussman, 1978; Williams, 1959) or may not 

have been cor re la ted  with q ua l i ty  (Corrallo & O'Conor, 1973) or  e f f i ­

ciency (Adams, Hankins, & Schroeder,  1978). However, there was no 

ideal  level of expenditures (Cavanaugh, 1969) since i n s t i t u t i o n s  may 

have spent more and increased or  not changed e f fec t iveness  with the 

l a t t e r  being the g re a te r  expectat ion (R. I .  M il le r ,  1979).

After fac tor ing  out i n f l a t i o n ,  s t a t e s  t h a t  have ra ised t h e i r  

s tuden t - facu l ty  r a t i o  in recent  years  should a l lo c a te  less  revenues to 

i n s t i t u t i o n s .  That i s ,  unless the  s ta te s  have intervened to p ro tec t  

c e r ta in  i n s t i t u t i o n s  from declining resources.  In tu r n ,  in s t ruc t iona l  

expenditures per s tudent  un i t  should have been lowered per H. R. 

Bowen's (1980) theory.  This assumed th a t  the trend in in s t i t u t i o n a l  

complexity remained unchanged and th a t  i n s t i t u t i o n s  could rap id ly  

ad ju s t  t h e i r  expenditures to the  level of revenues. However, the 

Southern Association of Colleges and Schools (SACS) (1978) found th a t  

la r g e r  and more a f f lu e n t  i n s t i t u t i o n s  spent a l a rg e r  proportion of
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expenditures f o r  the in s t ruc t iona l  function versus achieving economies. 

But,  th is  was before any condition of revenue d i s t r e s s .  Afterwards, 

t h i s  pattern may have been reversed depending upon i n s t i t u t i o n s 1 

responses to  decl ine.

The Use of Microeconomics in Higher Education

This sec t ion  reviews topics from microeconomics as they r e l a t e  to 

higher education. Included are th e  economies of  scale  argument as i t  

r e l a t e s  to an i n s t i t u t i o n ^  threshold  level of  enrollment and i n s t i t u ­

t iona l  complexity.

The economies of scale  argument. Maynard (1971) wanted to develop 

a microeconomic model, using the p r inc ip le  of  economies of scale with 

i n s t i t u t i o n a l  s i z e ,  t h a t  would explain the cos t  behavior in  higher 

educational i n s t i t u t i o n s .  In essence,  he wanted to study the r e l a t io n ­

ship that  ex is ted  between educational costs with va r ia t ions  in i n s t i t u ­

t iona l  s ize .  He hypothesized t h a t  increasing the s ize  of an i n s t i t u t i o n  

and i t s  outputs would achieve economies in operations th a t  would 

f l a t t e n  out the  long-run average cos t  curve. On the other  hand, a 

continuation o f  th is  growth could reach a point  where there were 

diseconomies o f  scale (Corrallo,  1970; SACS, 1978). He attempted to  

determine how increased s ize  and product iv i ty  affected economies of 

sca le  for  the various types of educational cos ts .

Maynard (1971) found tha t  economies of  scale  in educational costs  

ex is ted .  Since ins t ruc t ional  cos ts  were the  la rg es t  percentage of 

t o t a l  educational and general expenditures ,  he primarily wanted to f ind  

where economies of sca le  were lacking fo r  t h i s  item. S taff ing ra t io s  

were found to  be the most important variable  in determining overall  and
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average in s t ru c t io n a l  cos ts .  He argued t h a t  an i n s t i t u t i o n  could 

expect to  achieve g re a te r  economies of  s ca le ,  while lowering i t s  

average c o s t s ,  by operating a t  a s ize  necessary to  reach a threshold 

level of s tudents  in proportion to f a c u l ty .  A core o f  facu l ty  were 

necessary (Glenny & F. M. Bowen, 1980) regard less  o f  enrollment to 

provide choice (Carnegie Commission on Higher Education [CCHE], 1972) 

but the s t a f f i n g  r a t i o  increased with s ize  (Meeth, 1974). According to 

t h i s  argument, i n s t ru c t io n a l  costs  would be v a r iab le  beyond th i s  point 

with a constant  s t a f f i n g  r a t i o .  Maynard (1971) hypothesized th a t  the 

economic p l ig h t  o f  many p r iv a te  i n s t i t u t i o n s  was due to  the imposs ibil­

i t y  of  achieving p roduc t iv i ty  increases  to  support a threshold  level of 

s t a f f in g  which had to be subsidized from endowment income (Schipper,

1981). Therefore , t h i s  meant higher average costs  per student  but may 

have been necessary due to  geographic loca t ion .  However, Dickmeyer 

(1980b) pointed out t h a t  some small i n s t i t u t i o n s  were unwilling (H. R. 

Bowen, 1980) or unable to  grow (V. B. Smith, 1972) because of  inadequate 

revenues. Also, increased s ize  alone did not always cure f inanc ia l  

problems (Meeth, 1974) i f  revenues did not increase  p roport iona te ly .

I f  s tu d en t - f acu l ty  r a t i o s  were increased ,  an i n s t i t u t i o n ' s  th resh­

old level of  enrollment could inc rease ,  but t h i s  would depend upon the 

response taken to  revenue d i s t r e s s .  I f  the threshold  level  did i n ­

crease ,  t h i s  would mean t i g h t e r  control  over facu l ty  pos i t ions .

Maynard (1971) argued t h a t  average in s t ru c t io n a l  cos ts  leve l led  out 

once the threshold  level was reached e sp ec ia l ly  when there  were average 

cost  budget formulas (Corra l lo ,  1970). Halstead (1974) suggested tha t  

t h i s  occurred over a wide range of  enrollment but cautioned agains t
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making comparisons of  d iss im i la r  i n s t i t u t i o n s  among s ta t e s .  Since 

increased in s t i t u t i o n a l  s ize  has lead to fu r ther  complexity, the 

threshold level a lso  could have r isen  from th is  occurrence. I f  so, 

rapid course p ro l i f e ra t io n  {Russell & Doi, 1956d) and added services  

(Drucker, 1967) may have generated diseconomies of  scale  i f  the re  were 

no l im i ts  to the growth of i n s t i t u t i o n a l  complexity. However, a 

ce r ta in  s ize  was required fo r  an i n s t i t u t i o n  to be e f f e c t iv e ,  d iverse ,  

and to have f le x ib le  use of  i t s  facu l ty .  As in s t i t u t i o n s  grew, they 

spent more on the in s t ruc t iona l  function (Corrallo,  1970; Jellema, 

1973a), through rea l loca t ion  of resources from respent  economies (H. R. 

Bowen, 1980), for  addit ional programs and other  i tems. This pat tern 

did not suggest strong scale economies. This phenomenon could explain 

why l a rg e r  s ize  i n s t i t u t i o n s  have had as many f inanc ia l  problems as 

t h e i r  smaller counterparts since the percentage of  expenditures spent 

fo r  ins t ruc t ion  increased to  mask achieved economies.

Maynard (1971) used t h i s  threshold level p r inc ip le  while attempting 

to iden t i fy  the point  where maximum economies were achieved. He found 

th i s  point to be an enrollment of s l i g h t l y  over 5,000 fu l l - t im e  equiva­

len t  s tudents .  Mullen (1981/1982) argued tha t  t h i s  point was 2,500 FTE 

students for  community col leges even though the CCHE (1972) had sug­

gested 1,000 s tudents .  Since an i n s t i t u t i o n  had to o f fe r  a minimum 

number of  programs regardless  of  i t s  s i z e ,  Maynard (1971) argued th a t  

i t s  facu l ty  costs were la rge ly  fixed un t i l  i t  reached a threshold level 

of  enrollment. However, the e f fec t  o f  a change in the  budget formula 

on the long-run average cost  curve was not considered. In add i t ion ,  he 

did not consider the complexity issue since his sample included
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i n s t i t u t i o n s  t h a t  were very s imilar  except fo r  s ize .  I f  in s t i tu t io n a l  

complexity was affected  from responses to revenue d i s t r e s s  t r iggered  by 

a change in the s tuden t- facu l ty  r a t i o ,  the long-run average cost  curve 

could have changed in shape.

In s t i tu t io n a l  complexity. In a recent study by McLaughlin e t  a l .  

(1980), they found th a t  i n s t i tu t io n a l  complexity increased along with 

s ize  which negated any tendency toward achieving economies of  scale .  

Their de f in i t io n  of complexity was d i f f e r e n t  from the e a r l i e r  one of 

Hawley, Boland, and Boland (1965) which was based on the number or 

d iv e rs i ty  of  programs (Chaffee, 1983). With the use of path analys is ,  

McLaughlin e t  a l .  (1980) found th a t  economies of  scale  were s ig n i f i c a n t ,  

though weak, in explaining the d ifferences  in in s t ruc t iona l  costs  per 

s tudent between in s t i t u t i o n s  of various s ize s .  In c o n t ra s t ,  they found 

a strong re la t ionsh ip  between in s t i t u t i o n a l  complexity and the d i f f e r ­

ences in in s t ruc t iona l  costs  per s tudent  between i n s t i t u t i o n s .  They 

suggested th a t  economies of scale  were ecl ipsed by the grea te r  e f fec t  

of  complexity when any savings were spent elsewhere fo r  more expensive 

programs which also meant a lower s ta f f in g  r a t i o .  Their finding helped 

explain why the long-run average costs  curve f e l l  sharply and then 

level led  out over a wide range of  enrollment.

Boutwell (1973) argued th a t  budget formulas should have included 

provisions fo r  economies of  scale while Broomall, Mahan, McLaughlin, 

and Patton (1978) disagreed. These d if ferences  r e la ted  to enrollment 

decreases versus increases .  Boutwell (1973) indicated th a t  educators 

trapped themselves in to  the l in ea r  cost syndrome with declining e n r o l l ­

ments due to t h e i r  persis tence of keeping l in e a r  budget formulas when
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there  were increasing enrollments even though complexity was an impor­

t a n t  f a c to r .  I t  would seem to be more complexity in research univer­

s i t i e s  {Verry & Layard, 1975) which has led to increased per  un i t  costs 

(Dickmeyer & Farmer, 1979) than a community col lege who had a be t te r  

chance to achieve sca le  economies (H. R. Bowen, 1980; Corral lo ,  1970) 

even though community col leges had a lower threshold level of  faculty  

(Carlson, 1972). Uneven resource acquis it ion  (Mullen, 1981/1982) 

during growth periods and increased complexity a lso  helped to  explain 

the l in e a r  nature of average cos ts  with scale  along with increased 

expenditures on the in s t ruc t iona l  function.

In 1981, Brinkman updated and extended the research on th i s  top ic .  

Using mult ip le  regression ana lys is ,  he found tha t  the s ta f f in g  r a t io  

was the most i n f lu e n t i a l  input var iable  in determining per un i t  costs 

fo r  in s t ru c t io n .  Thus, i f  i t  was changed, there should be an a f fec t  on 

ins t ruc t iona l  costs per  student as a response to revenue d i s t r e s s .

With the same an a ly s is ,  he found tha t  i n s t i t u t i o n a l  complexity, defined 

as the number of  degree programs to t o t a l  enrollment,  was the most 

in f lu e n t ia l  output var iab le  in determining per un i t  costs fo r  in s t ru c ­

t io n .  Therefore, i t  there  was a change in the s ta f f in g  r a t i o ,  the 

behavior of  i n s t i t u t i o n a l  complexity also needed to be considered. I f  

the pat tern  of i n s t i tu t io n a l  complexity was a l t e r ed ,  there was a 

g rea te r  chance of achieving cost  e f f i c ie n c ie s  (H. R. Bowen, 1972a).

One other  in f lu en t ia l  var iable  in Brinkman's (1981) study was the r a t i o  

of  graduate to  undergraduate s tudents .  There were diseconomies when 

t h i s  r a t io  increased.

Neither McLaughlin e t  a l .  (1980) nor Brinkman's (1981) study
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considered a change in the budget formula. They assumed th a t  the 

s tuden t- facu l ty  r a t io  was constant  and used only one y e a r ' s  data.  

Furthermore, cos t  curves were sens i t ive  to revenues (Brinkman, 1982) 

and could have behaved d i f f e r e n t ly  under conditions of  decl ine.

Given the influence of in s t i t u t i o n a l  complexity, H. R. Bowen's 

(1980) revenue theory of co s t ,  and changes in the budget formula fo r  

in s t ru c t io n ,  the impact of i t s  revision wil l  be assessed in Virginia.  

Current conditions as well as those ex is t ing  in the period before and 

immediately following the upward change in the budget formula will  be 

examined. I f  the revenue theory of  cos t  prevai led and the pat tern  of 

in s t i t u t i o n a l  complexity was a l t e r e d ,  new economies may have been 

achieved. However, continued trends in the pa t te rn  of  i n s t i t u t i o n  

complexity, without a l t e r a t i o n ,  could o f f s e t  e f fo r t s  to  achieve grea te r  

e f f ic iency  and could lead to fu r the r  revenue d i s t r e s s  and weakened 

f inancia l  s t a b i l i t y  of i n s t i t u t i o n s .

Measurement of In s t i tu t io n a l  Financial S t a b i l i ty

This sect ion reviews recent  e f fo r t s  to develop a conceptual frame­

work to  va l ida te  ind ica tors  of  f inancia l  s t a b i l i t y .  Included are the 

development of a conceptual framework fo r  f inancia l  s t a b i l i t y ,  va l ida ­

t ion  e f fo r t s  on hypothesized ind ica to rs ,  H. R. Bowen's (1980) law of 

higher education co s ts ,  and responding to declining condi tions.

The development of a conceptual framework. The attempt to develop 

measures to assess the f inancia l  s t a b i l i t y  of  higher educational 

i n s t i t u t i o n s  has been in tensive  in recent  years but was s t i l l  largely  

in the formative stage (Glenny & F. M. Bowen, 1980). Summarizing some 

of  the l i t e r a t u r e  in t h i s  area to  da te ,  the NCOFPE (1973) pointed out
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t h a t  there was no agreement on a d e f in i t io n  of f inancia l  d i s t r e s s  in 

order to  determine i t s  ex tent  and any attempt was l ik e ly  to  be inade­

quate (Wilkinson, 1973). This was s t i l l  a concern subsequent to  th is  

time (Jenny, 1979c) with i t s  e lus ive  nature ( E l l i o t t ,  1979). Since 

then, the demand for  s ig n i f i c a n t  ind ica tors  has increased (Adams, 

Kingston, & Schroeder,  1978) even though subjective evaluations  were 

involved (Dickmeyer & Hughes, 1979a). There were improvements in 

accounting data which hindered e a r l i e r  progress (Van Alstyne, 1976b; 

Jenny, 1979a). More recent  works were more technical  (Kramer, 1982) in 

c la r i fy in g  concepts in order  to  make more va l id  judgments of  f inancial  

s t a b i l i t y .  However, i t  was Kramer's opinion tha t  ind ica tors  could not 

suggest solut ions  but could only r e g i s t e r  improvements through respon­

ses.  Nonetheless,  i f  adverse conditions continued, they could lead to 

in s t i t u t i o n a l  d i s t r e s s  which would be re f lec ted  in an i n s t i t u t i o n ' s  

current  condition (Dickmeyer, 1983).

Analysts such as Dickmeyer and Hughes (1980) used a core of 

"special a l e r t "  s t a t i s t i c s  to h igh l igh t  damaging or  encouraging f inan­

c ia l  trends for  self-assessment of  overall  i n s t i t u t i o n a l  f inancia l  

condition (Frances, 1982a). However, any ind ica t ion  of weakness had to 

be cautiously handled in te rn a l ly  as well as ex te rna l ly  (Lapovsky, 1979) 

to avoid fu r the r  d i f f i c u l t y  ( T r u i t t ,  1975) or  a s e l f - f u l f i l l i n g  prophecy 

(Brubaker, 1979; Wing,1979a) unless addit ional  support was provided. 

Col l ier  (1976) added th a t  the method of  analysis  used in e a r l i e r  

s tudies  was largely  subjec tive  and d e a l t  more often with the higher 

education industry r a th e r  than individual i n s t i t u t i o n s  (Frances, 1979; 

NCOFPE, 1973; Williamson, 1978). Results ,  r a th e r  than the method of
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assessment,  were emphasized (C o l l ie r  & P a t r ick ,  1978). Without spec i ­

fying which i n s t i t u t i o n s  were hea l thy ,  any normative values r e f le c te d  

those of unhealthy i n s t i t u t i o n s  which d i lu ted  the worthiness of  r e su l t s  

(Spence, 1975) as well as any changes (NCOFPE, 1973).

E a r l ie r  attempts to use business ind ica to rs  in higher education 

were also c r i t i c i z e d  (Robinson, 1975). Lupton e t  a l .  (1976) pointed 

out t h a t  higher  educat ion 's  focus was on services  versus p r o f i t ,  i t  

used any subsidies  to  lower i t s  p r ic e ,  and the importance of  in tang ib les  

made the use of  business r a t i o s  d i f f i c u l t ,  i f  not im prac t ica l .  One of 

the  more controvers ia l  works in t h i s  e f f o r t  to  develop a conceptual 

framework was t h a t  of  Lupton e t  a l .  (1976). There has been a sharp 

d ifference in viewpoint on the usefulness o f  t h e i r  work even though i t  

was more ob jec t ive  than Chei t ' s  (1971) d e f in i t io n  which was made more 

operat ional by C o l l i e r ' s  (1979) e f f o r t .  The AED (1979) suggested th a t  

Lupton e t  a l .  (1976) ind ica to rs  were useful to  review i n s t i t u t i o n a l  

f inancia l  heal th  as an ear ly  warning system to  de tec t  t roub le  (M i l le t t ,  

1976). In c o n t r a s t ,  Van Alstyne (1976b) argued t h a t  Lupton e t  a l .

(1976) ind ica to rs  could not be used, because of  incompleteness,  to 

measure the f inanc ia l  hea lth  of i n s t i t u t i o n s  nor fo r  self -assessment 

without any agreed upon d e f in i t io n  o f  f inanc ia l  heal th  nor any linkage 

between the diagnosis  of  f inancia l  hea lth  and the ind ica to rs  employed 

(Stenner,  1977). In sp i t e  o f  t h i s  d i f fe ren ce ,  Lupton e t  a l .  work 

served to s t imula te  i n t e r e s t  in t h i s  topic  (Minter,  1979a) and led to 

l a t e r  conceptual improvements such as separa te  analys is  by s e c to r  where 

le s s  in te rac t io n  e f fe c t s  were l ik e ly  in in te rp r e t in g  the r e s u l t s  

(Frances & Stenner,  1979). I t  was a lso  a f i r s t  attempt to  v a l id a te
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in d ic a to rs  (Budig, 1982a) in co n t r a s t  to  the  e a r l i e r  s tud ies  of Cheit 

(1971), Jellema (1973b), and NCOFPE (1973).

Bonham (1977) cautioned th a t  there  were some p o l i t i c a l  aspects  to 

the  f ina nc ia l  ana lys is  of i n s t i t u t i o n s .  These included: (1) i t  was

not easy to  decide which i n s t i t u t i o n s  would fo ld ,  (2) t rend  data could 

be a p o l i t i c a l  plus i f  they showed the  erosion o f  academic v i t a l i t y  or 

a minus i f  they showed increasing  c o s t s ,  (3) i f  an i n s t i t u t i o n ' s  

f inanc ia l  health assessment was above average i t  may have been neglec­

te d ,  (4) q u a n t i t a t iv e  f i s c a l  data  versus q u a l i t a t i v e  performance data 

could be used, and (5) nat ional  data ana lys is  could homogenize higher 

educat ion even fu r th e r  toward mediocrity .  Van Alstyne (1977) questioned 

whether one should use e x i s t in g  data  or wai t  for  sharper concepts.  As 

a response,  she concluded th a t :

We cannot wai t .  While s t r i v in g  to develop more comprehensive 
conceptual frameworks f o r  def in ing and in te rp re t in g  ind ica­
t o r s  in postsecondary education,  and while recognizing both 
the  ana ly t ica l  and p o l i t i c a l  r i s k s  o f  misusing, or  simply 
using possibly misleading d a ta ,  we should go ahead t ry ing  to 
cons truc t  ind ica to rs  from e x is t in g  da ta  with the convict ion 
t h a t  the a c t iv e  use of  data i s  e s s e n t i a l  to  improve the co l­
l e c t i o n ,  process ing ,  and i n t e r p r e t a t i o n  of  such da ta .  . . .
Focusing on the i n s t i t u t i o n ,  w i l l  y i e l d  more s e n s i t i v e ,  r e l i ­
a b le ,  and c r e d i t a b le  in d ic a to r s ,  (p.  62)

In c o n t r a s t ,  Jenny (1978) argued t h a t  b e t t e r  consensus was needed

before developing in d ica to rs .

Brubaker (1979) found t h a t  in d ica to rs  had been useful enough to

use fo r  decis ion making even though f u r th e r  development was necessary

to  match those in other  i n d u s t r i e s .  D if fe ren t  purposes and uses fo r

f in a n c ia l  ind ica to rs  re su l te d  in d i f f e r e n t  se ts  o f  in d ica to rs .  However,

confidence in the  use of  in d ic a to rs  fo r  s p e c i f i c  purposes has improved
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even though uniform c r i t e r i a  of f inancia l  health were absent.  He 

suggested th a t  higher education was t ry ing  to quickly do what i t  took 

industry decades to do. Stich (1979) made a number o f  recommendations 

for  new work to  be inaugurated fo r  f inancia l  ind ica tor  development. 

These included: (1) an attempt needed to  be made to gain a b e t t e r

understanding of  demographic, economic, p o l i t i c a l ,  and other  fac tors  

th a t  a ffected  an i n s t i t u t i o n ' s  a b i l i t y  to  achieve f inancia l  t a rg e t s  i t  

s e t  fo r  i t s e l f ,  (2) sec tor  f inancia l  analys is  needed to be examined for  

implicat ions i t  held fo r  public policy issues  concerning support for  

higher education, and (3) the impact on educational qua l i ty  and educa­

t ional  opportunity fo r  students which resu l ted  from changing f inancial  

conditions of  co l leges  and un iv e r s i t i e s  needed to be assessed. This 

l a s t  area was addressed in the 1980 American Council on Education (ACE) 

Working Conference (Frances, 1980b).

Much of  the i n i t i a l  e f f o r t  of  developing f inancia l  ind icators  

centered upon p r iva te  i n s t i t u t i o n s  (C o l l ie r ,  1976) as represented by

the reports  of  Minter and H. R. Bowen (1976, 1978, 1980a). According

to Minter and H. R. Bowen (1976):

When the fortunes  of  higher education changed in the l a t e
1960s and when many i n s t i t u t i o n s  were experiencing d e f i c i t s  
while ad just ing  to new and less  expansive condit ions,  d i re  
predic t ions  were made about the fu ture  of  the pr iva te  sec tor .  
Par t ly  because of these p red ic t ions ,  the in s t i t u t i o n s  quickly 
s e t  about putt ing t h e i r  houses in order,  (p. 2)

Corral!o and O'Conor (1973) reg is te red  th i s  improvement in t h e i r  f ind­

ings and so did others  (Minter & H. R. Bowen, 1976; Wing & Mercer,

1978) even though some in s t i t u t i o n s  continued to lose ground (Nielsen,

1980) and closed (Jonsen, Bogue, & Chambers, 1981) while others held
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t h e i r  ground (Hughes, 1980). Van Alstyne and Coldren (1976) suggested 

th a t  d i f f e r e n t  conclusions of  f inancia l  health were a t t r i b u t a b l e  to 

d ifferences  in the methods of  f inancia l  ana lys is ,  shor t  data in te rva ls  

which ignored economic cycles ,  and unvalidated indicators  t h a t  lacked 

consensus as well as norms (S tich ,  1979). There was also a t r a d i t io n a l  

view th a t  higher education should not be subjected to f inancia l  measure­

ment which was slow to  subside. Also, these indicators  were not 

applicable  to  public i n s t i t u t i o n s  (C o l l ie r ,  1976; Stenner,  1978) when 

based on the brink concept of  i n s t a b i l i t y  (Minter,  1978) nor did they 

predic t  i n s t i t u t i o n a l  closure (J.  P. O'Nei l l ,  1981).

Jellema (1973b) described the nature of d e f i c i t s  in pr iva te  

i n s t i t u t i o n s  in the ea r ly  1970s which he a t t r ib u te d  to excess s tu-  

dent-aid expenditures.  However, he indicated th a t  there were also 

cu r ta i led  a c t i v i t i e s  and c r e a t iv i ty  t h a t  were hidden behind these 

d e f i c i t s  which Cheit (1971) used in his  q u a l i t a t iv e  d e f in i t io n  of 

f inancia l  heal th.  Furthermore, i f  a capi ta l  charge was included, there  

would have been many more reported d e f i c i t s  (Hughes & Wynn, 1980).

With d e f i c i t s ,  these i n s t i t u t i o n s  were limited in t h e i r  options 

(Schipper,  1981) to spread the e f fec t  of  environmental changes in order 

to  maintain f inancia l  s t a b i l i t y .  Therefore, they were affected to 

d i f f e r e n t  degrees and needed to  respond accordingly. With surplus 

funds, p r iva te  in s t i t u t i o n s  had more a b i l i t y  to  absorb shocks and to 

venture (Jellema, 1973a) as well as maintain f inancia l  s t a b i l i t y  

(Wilkinson, 1973).

Some of  the i n i t i a l  e f f o r t  in the pr iva te  sector  has recently  

f i l t e r e d  over to the public sec tor  as represented by the work of
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Gomberg and Atelsek (1980). A major impetus fo r  t h i s  was the Lupton e t  

a l .  (1976) study which acce lera ted  the pace on the conceptual and 

s t a t i s t i c a l  e f f o r t  to  develop f inanc ia l  ind ica to rs  (Coldren e t  a l . ,  

1979) and was an i n i t i a l  attempt to  v a l id a te  ind ica to rs  (C o l l i e r ,

1979). However, the lack of  permissible  d e f i c i t s  (Wing, 1979b) el im­

inated one key in d ica to r  fo r  the public s ec to r .  However, f in a n c ia l ly  

weak i n s t i t u t i o n s  often (1) used resources less  e f f e c t iv e ly ,  (2) 

compromised serv ices  and q u a l i ty  to  make ends meet, and (3) drained 

resources out o f  an i n s t i t u t i o n a l  system. I f  a s t a t e  was unwilling to 

provide addi t ional  resources,  decreased serv ices  in response would 

prevent the achievement of  des ired ob jec t ives .  Part o f  the  increased 

concern fo r  the development and use of  ind ica to rs  was by the s ta t e s  

themselves (Kramer, 1982) to know whether one sec to r  was far ing b e t t e r  

or worse than another  in achieving i t s  mission (Farmer, 1978; Law,

1979) as well as fo r  policy analys is  (Brubaker, 1979) and decis ion 

making on sa la ry  and t u i t i o n  leve ls  (Dickmeyer, 1978) which were often 

in c o n f l i c t  (Hughes, 1978).

The continued use of  governmental accounting by i n s t i t u t i o n s  with 

i t s  many a l lo ca t io n  problems (Beatty,  Gulko, & Sheehan, 1974), espe­

c i a l l y  in the publ ic  sec to r  (Drucker, 1967), did not aid the process of 

developing ind ica to rs  (Gambino, 1979). I t  only served to  exacerbate 

the  problem of  developing adequate measures. Accounting fo r  resources 

received and used (Taylor,  1974) r a th e r  than p r o f i t  determination has 

been the primary ob jec t ive  o f  col lege  and un ive rs i ty  accounting and 

report ing  (AICPA, 1973). Therefore , no net  income f igure  has been 

presented for  f e a r  of  inco r rec t  i n t e rp re ta t io n  (Skousen e t  a l . ,  1975)
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which have led to  proposals fo r  a statement of changes in fund balance 

(Conger, 1978). Also, manipulation was possible in the current funds 

statement which detracted from the usefulness of  a d e f i c i t  or surplus 

as an ind ica tor  of  f inancia l  hea l th .  Furthermore, the c l a s s i f i c a t io n  

of r e s t r i c t e d  funds of ten changed over time (C o l l ie r  & Mertins,  1975; 

Wilkinson, 1976) and t ra n s fe r s  were la rge ly  d isc re t ionary  (Bastable,  

1973; Warshauer, 1978). Therefore, a t ten t ion  has been focused on an 

i n s t i t u t i o n ' s  to ta l  operating resources versus balance sheet data 

(Lupton e t  a l . ,  1976), which were not subject to  uniform def in i t ions  

among d i f f e r e n t  funds (Wilkinson, 1973), to determine i f  an in s t i t u t i o n  

remained heal thy.  This emphasis r e f lec ted  i n t e r e s t  toward resource use 

accountabi l i ty  r a th e r  than f iduc ia ry  accountabi l i ty  (Konrath, 1976).

A recent change in the  report ing requirements (AICPA, 1973) was a 

f i r s t  step toward generating f inancia l  data th a t  were comparable across 

i n s t i t u t i o n s  (Kramer, 1982) even though th i s  data  were not predic t ive  

of f inancia l  d i s t r e s s  (NACUBO & ACE, 1981). However, aggregate data 

from non-comparable i n s t i t u t i o n s  could y ie ld  inval id  r e s u l t s  (Brubaker, 

1979). Also, i n s t i t u t i o n s  were not comparable in t h e i r  unique potential  

(Kramer, 1982) which supported the need to assess individual i n s t i ­

tu t ions  (Cheit ,  1971).

A measure of  f inancia l  s t a b i l i t y  has usually  been a composite 

score based upon multiple measures (Robinson, 1975) or r a t io s  ( T r u i t t ,

1975) tha t  considered various c r i t i c a l  dimensions (Co l l ie r ,  1979) of an 

i n s t i t u t i o n ' s  operat ions.  No s ing le  s t a t i s t i c  could successful ly  

portray f inancia l  condition (Dickmeyer & Hughes, 1979; Finn, 1977; 

Mertins,  1978). In co n t ra s t ,  the AED (1979) argued tha t  f inancial
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s t a b i l i t y  was a simple concept.  However, t h e i r  percept ion evaded the 

e lu s ive  concept of  f inanc ia l  s t a b i l i t y  and i t s  mult ip le  dimensions.

Also, ind ica to rs  needed conceptual cohesiveness and had to  be exp la in ­

able  ( T r u i t t ,  1975) to be understood (C o l l i e r ,  1979). In o the r  words, 

a d e f in i t i o n  of f inancia l  condit ion with i t s  dimensions was necessary 

to  properly  id en t i fy  and develop meaningful f inancia l  ind ica to rs  

(C o l l ie r  & Pa tr ick ,  1978). Otherwise, progress would be delayed 

( C o l l i e r ,  1979).

C o l l ie r  (1979) recommended a d i s t r e s s - o r i e n t e d  focus fo r  research 

on f ina nc ia l  condit ion with emphasis on the  " f inanc ia l  i l ln e s s e s "  o f  an 

i n s t i t u t i o n  in which various forms of  f inanc ia l  d i s t r e s s ,  such as 

revenue d i s t r e s s ,  enrollment d i s t r e s s ,  and/or  sa la ry  d i s t r e s s  (Gi1 — 

mart in ,  1981), would be i d e n t i f i e d  as dimensions fo r  subsequent i d e n t i ­

f i c a t io n  o f  ind ica to rs  (The Center fo r  Management of  Public and Non­

p r o f i t  En terpr ise ,  1981). Afterwards, recommended so lu t ions  may have 

been more e f f e c t iv e  in cor rec t ing  the problem (Stenner,  1977). However, 

Dickmeyer (1979) recommended th a t  q u a l i ty  and f inanc ia l  heal th  ind ica ­

to r s  needed to  be separated and t h a t  the  l a t t e r  r e f l e c t  present  con­

d i t io n s  as well as trends toward in se c u r i ty .  Measuring f inanc ia l  or 

nonfinancial resources,  such as the number o f  f acu l ty  or  programs, 

alone was not equal to  measuring f inanc ia l  d i s t r e s s  (Dickmeyer, 1980a) 

s ince  the former was not informative of the success i n s t i t u t i o n s  had in 

managing f lu c tu a t io n s  when they occurred. But, any decl ine  in f inanc ia l  

and academic resources for  the publ ic  s ec to r  would t r i g g e r  questions  

about e f f e c t iv e  resource a l lo c a t io n .

In the capstone report  of  the Financial Measures P ro je c t ,  Dickmeyer
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(1983) re fe r red  to th ree  systems: (1) the academic system, (2) the

f inancia l  system, and (3) the competitive market system. Referring to

the in te ra c t ion  of  these three systems:

As the f inancia l  system builds  resources,  the academic system 
may gain by obtaining more f acu l ty ,  b e t t e r  pay, and b e t t e r  
equipment. Also, an improved academic core can improve the 
i n s t i t u t i o n ' s  drawing power and improve i t s  posit ion  in the 
market. Changes a f fec t ing  the f inancia l  system can a f fe c t  the 
academic system, which in turn can a f fec t  the marketing sys­
tem. (p. 14)

His descrip t ion  of t h i s  in te rac t ion  suggested th a t  a change in the 

s tuden t- facu l ty  r a t i o ,  which was change or s t r e s s  in the f inancia l  

system, could a f f e c t  the other  systems' responses to  t h i s  s t r e s s .  

Dickmeyer developed a t i e r  of  s t r e s se s  th a t  contained these  three 

systems. They were (1) marketing system s t r e s s ,  (2) f inancia l  system 

s t r e s s ,  and (3) academic system s t r e s s .  The l a s t  system was supposedly 

buffered by the o ther  two but more reserves were necessary i f  there  was 

an uncertain environment s ince  the f i r s t  two systems were hypothesized 

to respond more rap id ly  to d is t re ssed  condit ions.  However, some 

academic responses were adjustments to  market needs. I f  the  three 

systems were c le a r ly  linked and increased with more external pressure , 

s t r e s s  in one system could have meant s t r e s s  in the o thers .  For 

instance ,  f inancia l  system s t r e s s  could have lead to  s t r e s s  in the 

academic system and a response th a t  decreased excellence and qua l i ty .  

F inal ly ,  Dickmeyer suggested th a t  ind ica tors  could measure a condition 

of s t r e s s ,  responses to  s t r e s s ,  or the current  condition of  an i n s t i t u ­

t ion  r e f lec t in g  previous responses.

Cameron (1982) a t t r ib u te d  a condit ion of dec line to the external 

environment of  an i n s t i t u t i o n  which could have been f inancia l  or
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enrollment re la ted .  I f  successful responses were employed to  co r rec t ly  

perceived changes, an i n s t i t u t i o n  may have avoided dec line (Zammuto, 

1982a). Coldren e t  a l .  (1979) emphasized th a t  f inancial  indicators  

needed to  r e f l e c t  the r e su l t s  of in s t i t u t i o n a l  responses to decl ine,  

such as sa la ry  d i s t r e s s  (Jenny, 1979b), th a t  could have led to fu r the r  

f inancial  d i f f i c u l t y  (Cheit , 1971) and/or prohibi ted the achievement of 

valued object ives  (Jenny 1979b; Van Alstyne & Coldren, 1976; Wenk,

1979). In the p a s t ,  a var ie ty  of  purposes resu l ted  in a va r ie ty  of 

f inancial  ind ica tors  and frameworks (Brubaker, 1979). One such frame­

work was tha t  taken by the AED (1979) which was s im p l i s t ic  and was only 

concerned with the manner in which an i n s t i t u t i o n ' s  current  operating 

budget was balanced. When current  expenditures exceeded current 

revenues, they viewed th is  as ind ica t ive  of  f inancial  i n s t a b i l i t y .  

However, th i s  framework did not r e f l e c t  mult iple dimensions nor possible 

responses to revenue d i s t r e ss  which should be included in an assessment 

of in s t i t u t i o n a l  f inancia l  s t a b i l i t y .

Validating ind ica tors  of f inancia l  s t a b i l i t y . Once a se t  of 

ind icators  had been developed th a t  were derived from a conceptual 

framework tha t  considered the resources and system condi tion of  an 

i n s t i t u t i o n ,  the s t r e s se s  on these resources , and the responses to 

these s t re s se s  (Dickmeyer, 1983), the next s tep  was to  va l ida te  the 

indicators  and s e le c t  those t h a t  discriminated between strong and weak 

in s t i t u t i o n s  (C o l l ie r  & Pa tr ick ,  1978). Col l ie r  and Patrick followed 

several steps  to va l ida te  t h e i r  ind ica to rs .  These s teps included: (1)

calcu la t ing  each proposed ind ica to r  separate ly  for  public four-year  and 

pr iva te  four-year i n s t i t u t i o n s ,  (2) ca lcu la t ing  summary descrip t ive
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s t a t i s t i c s  fo r  each ind ica to r  by i n s t i t u t i o n a l  type ,  (3) se lec t ing  

i n s t i t u t i o n s  considered by experts to  be in decidedly strong or weak 

f inancia l  condi tion fo r  use in determining the  d iscr im inat ing  a b i l i t y  

of the ind ica to rs  a f t e r  applying a 1> tes t  between the  means o f  these 

two groups (Gilmartin,  1981), and (4) coding i n s t i t u t i o n s  rated  in 

strong or  weak f inanc ia l  condition fo r  use as a dependent var iab le  in a 

d iscr iminant an a ly s is .  Reassessing t h i s  e a r l i e r  e f f o r t ,  C o l l ie r  (1979) 

s ta ted  t h a t :

Validat ion must be car r ied  out i f  ind ica to rs  are to  be devel­
oped which can be used in assessing the condit ion of  mult ip le  
i n s t i t u t i o n s .  While the se lf -assessment  approach . . .  i s  
c e r t a in ly  a v a l id  and useful way fo r  individual  i n s t i t u t i o n s  
to  look a t  t h e i r  own f inancia l  condi t ion ,  t h i s  same approach 
is  not useful f o r  the aggregate-level  policy-maker, (pp.
27-28).

Minter and H. R. Bowen (1978) cautioned t h a t  the re  were also 

in tang ib le  f a c to r s ,  such as the a b i l i t y  to r a i s e  money, the q u a l i ty  of 

the i n s t i t u t i o n ,  or  the  level of  deferred  maintenance, which also 

influenced the f inanc ia l  s t a b i l i t y  o f  an i n s t i t u t i o n  but were seldom 

re f lec ted  in measures based upon f ina nc ia l  da ta .  The l a t t e r  may have 

showed t h a t  an i n s t i t u t i o n  was bankrupt but the i n s t i t u t i o n ' s  a b i l i t y  

to survive  may have emanated from i t s  rep u ta t io n ,  f acu l ty  lo y a l ty ,  

and/or program excellence (Minter & H. R. Bowen, 1980a) desp i te  i t s  

need fo r  retrenchment.  Therefore, f inanc ia l  and nonfinancial  data were 

necessary to  assess  f inanc ia l  s t a b i l i t y  (Jenny, 1979c; Peat ,  Marwick, 

Mitchell & Co., 1980) and overall  i n s t i t u t i o n a l  heal th  ( C o l l i e r ,  1973). 

With both of  these ,  a b e t t e r  assessment of  an i n s t i t u t i o n ' s  a b i l i t y  to 

perform i t s  tasks (Jenny, 1979c) could be conducted.

Relatedly,  C o l l i e r  (1979) d is t inguished  between f ina nc ia l  heal th
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and f inanc ia l  condit ion and used the l a t t e r  in an e a r l i e r  study (Coll ie r  

& P a t r ic k ,  1978). According to  C o l l i e r  (1979), f inanc ia l  health  was a 

broader concept which included enrollments and other  fac to rs  (C o l l i e r ,

1976) but was narrower than overal l  condi tion (C o l l ie r  & P a t r ick ,

1978). However, f inancia l  health  was d i f f i c u l t  to  evaluate  (Dickmeyer 

& Hughes, 1979a) with the i n t e r r e l a t i o n s h ip s  t h a t  ex is ted  between 

f inanc ia l  and o ther  resources and e a r l i e r  assessments were viewed as a 

pr im i t ive  a r t  (Minter & H. R. Bowen, 1978). Minter and Conger (1979c) 

added t h a t  working only with HEGIS f inanc ia l  data was not s u f f i c i e n t  to 

reach a conclusion in which to  base sound public po l icy .  Nevertheless,  

a determination of  f inancia l  s t a b i l i t y  was normally based upon f inancia l  

ind ica to rs  with supplemental considerat ion o f  nonfinancial ind ica to rs  

such as enrollment trends (Hughes, 1980).

In Minter and H. R. Bowen's (1976) ana lys is  of  the  p r iva te  s ec to r ,  

they emphasized change in d ica to rs .  However, trends in a sec to r  were 

often estimated without including a l l  possib le  symptoms (Dickmeyer, 

1980a) provided val ida ted  ind ica to rs  were used ( T r u i t t ,  1975). Accord­

ing to  Dickmeyer (1980a), f inancia l  in d ica to r  changes general ly  r e g i s ­

te red  i n s t i t u t i o n a l  d i s t r e s s  trends  more quickly than q ua l i ty  or 

mission measures. Because adminis t ra tors  were r e lu c ta n t  to  change the 

q u a l i ty  and of fe r ings  of  an i n s t i t u t i o n  in response to  external p res ­

sures even though t h i s  l ike l ihood  was increased with continued erosion 

o f  f inanc ia l  support (H. Smith, 1980), f inanc ia l  hea l th  could have been 

a f fec ted  from events such as enrollment d i s t r e s s ,  i n f l a t i o n ,  or  revenue 

d i s t r e s s  which were r ead i ly  measured (Dickmeyer, 1979). Therefore , 

Dickmeyer emphasized the  diagnosis  of  f inanc ia l  heal th  t rends .  This
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was also the emphasis in his  se lf -assessment ana lys is  (Dickmeyer &

Hughes, 1979a). Consequently, i f  the re  was ever consensus on val idated

in d ica to rs ,  the  framework fo r  t h e i r  development may a lso  be useful to

develop adequate responses to  d i s t r e s s  (Co l l ie r  & P a t r ick ,  1978).

Bowen's law of higher education c o s t s . One o f  Bowen's (1980) law

of  higher education costs  s ta ted  th a t :

In quest  o f  excel lence,  p r e s t ig e ,  and in f luence ,  there  i s  v i r ­
tu a l ly  no l im i t  to  the  amount of  money an i n s t i t u t i o n  could 
spend. . . . Whatever level o f  expenditure i s  a t ta in ed  i s  s e l ­
dom considered enough. In s t i t u t i o n s  tend ,  th e re fo re ,  to  spend 
up to the very l im i t  of t h e i r  means. As a r e s u l t ,  the  f inan­
c ia l  problems of r ic h  i n s t i t u t i o n s  are  about as severe as 
those o f  a l l  but the  most impoverished i n s t i t u t i o n s ,  (p. 20)

However, some i n s t i t u t i o n s  were more f in a n c ia l ly  heal thy than others 

(SREB, 1971) as suggested by Mark's (1980) f indings  fo r  community 

co l leges .  He found th a t  l a rg e r  i n s t i t u t i o n s  were under more f inancia l  

pressure  from extensive enrollment growth s ince  expenditures increased 

but less  than in f l a t io n  and achieved economies of s c a le .  Meeth (1974) 

asse r ted  t h a t  enrollment growth was not a cure fo r  small p r iva te  

i n s t i t u t i o n s  i f  there  were not s u f f i c i e n t  addi t ional  resources to 

support t h i s  growth. Also, an i n s t i t u t i o n  may have been assessed to  be 

f in a n c ia l ly  s ta b le  (Lanier & Anderson, 1975) when se lec ted  measures did 

not  r e f l e c t  the  amount o f  economizing in deferred maintenance (Alto- 

b e l lo ,  1978; Campbell, 1982) and o ther  resources (Frances , 1980a) which 

implied worsened f inancia l  condi t ion.  Dickmeyer (1980a) d is t inguished 

between the various uses and meanings of  ind ica to rs  which may have 

explained t h i s  overs ight .  According to  him, c e r t a in  po ten t ia l  ind ica­

t o r s  may have (1) predic ted a p a r t i c u la r  condit ion based on current  

t r e n d s ,  (2) co r re la ted  with a p a r t i c u la r  condi t ion ,  (3) approximated a
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measure of  a p a r t i c u l a r  condi t ion ,  or  (4) been re la ted  by d e f in i t io n  to 

a p a r t i c u la r  condi t ion .  Furthermore, C o l l ie r  and Patr ick  (1978) found 

th a t  weak i n s t i t u t i o n s  were le ss  f l e x i b l e ,  were more dependent, and 

took more r i s k s .  Despite t h e i r  r a t i n g ,  most i n s t i t u t i o n s  were h e s i t a n t  

to admit they were in poor f inanc ia l  hea l th  except fo r  T i t l e  I I I  

i n s t i t u t i o n s  (Hodgkinson, 1974) who were seeking f u r th e r  aid .

I f  i n s t i t u t i o n s  spent  to  t h e i r  l im i t s  as H. R. Bowen (1980) 

suggested, i t  was conceivable th a t  the f inanc ia l  health of  V i rg in ia ' s  

public col leges  and u n i v e r s i t i e s  could have been s t r a in e d ,  even i f  not 

d r a s t i c a l l y  a l t e r e d ,  during recent  years  as i n f l a t i o n  coupled with a 

slowdown in the  growth of s t a t e  revenues exer ted t h e i r  influence 

(Furman, 1981). Gilmartin (1981) i d e n t i f i e d  t h i s  condit ion as revenue 

d i s t r e s s  (See Appendix A). The AED (1979) suggested th a t  t h i s  condit ion 

would lead to  f inanc ia l  i n s t a b i l i t y  unless expenditures were concomi­

t a n t ly  reduced even though H. R. Bowen's theory suggested t h a t  there 

was no r e l a t io n  between per u n i t  costs  and f inanc ia l  s t a b i l i t y .  The 

AED (1981) a t t r i b u t e d  revenue d i s t r e s s  to enrollment d i s t r e s s  and the 

reduction in resources from enrollment-driven formulas as well as any 

loss in s t a t e  subs id ies .  I f  expenses were d i f f i c u l t  to  c o n t ro l ,  

Dickmeyer and Hughes (1979a) added t h a t  i t  would take longer to  a d jus t  

to  revenue d i s t r e s s  condit ions which could erode the c r ea t iv e  heal th  of 

i n s t i t u t i o n s  (Kramer, 1980).

With less  av a i lab le  resources ,  i n s t i t u t i o n a l  hea lth  could have 

d e te r io ra te d ,  remained s t a b l e ,  or improved depending upon whether or 

not g re a te r  e f f ic ien cy  in the management of resources was achieved and 

the i n s t i t u t i o n a l  responses taken to  decl in ing resources.  Dickmeyer



76

and Hughes (1979a) suggested th a t  the  level of  f inancia l  resources 

would determine the f l e x i b i l i t y  and protect ion an i n s t i t u t i o n  had from 

adverse t rends.  Greater fixed costs  or v o l a t i l e  income sources required 

more f inancia l  resources as buf fe rs .  Otherwise, i n s t i t u t i o n s  would 

have less  f l e x i b i l i t y  to  respond to d is t re ssed  condi tions .

Responding to decl ining condi t ions . Wiles (1977) warned of 

fu r th e r  revenue d i s t r e s s  conditions where the best  adaptat ion appeared 

to be resource rea l loca t ion  (Gray, 1981) in order  to recapture  control 

of  an i n s t i t u t i o n ' s  des tiny.  However, decline  was not a condition th a t  

most administ ra tors  were wil l ing  to  face since they were socia lized 

toward adapting through growth (Boulding, 1975; Dougherty, 1981) even 

though the former may have increased an i n s t i t u t i o n ' s  f l e x i b i l i t y  to 

respond to  new demands. Furthermore, h ig h e r -p r io r i ty  programs could 

have been strengthened by el iminat ing lower-pr io r i ty  ones under con­

d i t ions  of  revenue d i s t r e s s .  But, facu l ty  morale had to  be substained 

through strong leadership to demonstrate th a t  e f fe c t iv e  use of  resources 

did not mean qua l i ty  reductions but enhanced f l e x i b i l i t y .  Otherwise, 

i t  would be d i f f i c u l t  to  increase product iv i ty  (Levine, 1980c) and 

c rea t ive  innovation was less  l ik e ly .

There were a number of  problems th a t  i n s t i t u t i o n s  faced during a 

cutback (Levine, 1980a). They included: (1) an i n s t i t u t i o n  could not

reduce i t s e l f  piece by piece in the same order i t  was b u i l t ,  (2) there 

was the f ree  e x i t  problem of  key managers, (3) there was the i n i t i a l  

stage of  decline when few people believed the t a lk  of  cuts was real and 

permanent, (4) improvements in product iv i ty  often required up f ront  

money, (5) there were i n s t i t u t i o n a l  mandates to  add services without
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any addit ional appropriated funds, and (6) the most e f f i c i e n t  suffered 

more adversely i f  they were cut in order to lower expenditures.  

Therefore, i n s t i t u t i o n s  were slow to adapt,  through t h e i r  responses, to 

changing environmental conditions t h a t  threatened the achievement of 

in s t i t u t i o n a l  goals (Rubin, 1979). Rubin (1980) also found th a t  

increased uncer tain ty  during a decl ining period often blocked the 

successful reversal of  decl ine and thwarted the maximization of goal 

achievement.

In s t i tu t io n s  of ten chose an ef f ic iency  approach as t h e i r  response 

to decline (Whetten, 1981). The reasons fo r  t h i s  included: (1)

d i s t r e s s  tr iggered a conservative e f f e c t  in which adminis trators  were 

more l ik e ly  to  s e le c t  across-the-board cuts in exis t ing  services  versus 

a long-term assessment of an i n s t i t u t i o n ' s  mission, (2) the t ra ined  

incapacity of  administ rators  who were geared to  growth and used past 

successful solu t ions  to  solve new problems which made i n s t i t u t i o n s  more 

vulnerable to  decline (Boulding, 1975), (3) the innova t ion-res is tan t  

organizat ional s t ruc tu re  which was biased against  change, (4) i t  was 

d i f f i c u l t  to measure the ef fec t iveness  of  i n s t i tu t io n a l  programs while 

i t  was r e l a t iv e ly  simple to measure t h e i r  e f f ic iency ,  and (5) a c r i s i s  

led to  the espousal of  t ra d i t io n a l  values while innovation was blamed 

as a scapegoat. Also, some attempts to increase  e f f ic iency  could have 

hindered the achievement of e f fec t iveness .

Whetten (1980) indicated  tha t  l i t t l e  was avai lab le  on the causes, 

the responses, or the e f fe c t  of  decl ine in i n s t i t u t i o n s .  Therefore, 

management f requent ly  took inappropriate  act ions  in response t h a t  may 

have increased the chance of  f a i lu r e  (Lapovsky, 1979). Researchers
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needed to  improve the conceptual c l a r i t y  o f  decl ine by d is t ingu ish ing  

between (1) dec l ine -as -s tagna t ion  and (2) decl ine-as-cutback .  The 

f i r s t  was a t t r i b u t e d  to  poor management while the second was a t t r i b u t e d  

to  environmental s c a rc i t y  which could a f f e c t  any i n s t i t u t i o n  ( G i l l i s ,

1982). To lessen the influence of  dec l ine ,  Glenny and F. M. Bowen 

(1980) suggested th a t  i n s t i t u t i o n s  needed to  be prepared to ad jus t  

(Marks, 1980). How V irg in ia ' s  col leges  and u n iv e r s i t i e s  responded to 

s t r e s s f u l  condit ions would also determine higher  education heal th  in 

t h i s  s t a t e  (Mullen, 1981/1982). I f  the re  was a reduction in s lack  with 

no decrease in fu l l - t im e  fa cu l ty ,  there  would be less  f l e x i b i l i t y  to 

respond (F. M. Bowen & Glenny, 1981a) in a manner t h a t  could salvage an 

i n s t i t u t i o n  (Glenny & F. M. Bowen, 1980). However, i n s t i t u t i o n s  

responded d i f f e r e n t l y  to  d i f f e r e n t  types o f  d i s t r e s s  (Frances, 1982b) 

and the s ign i f icance  o f  the response also var ied .  According to  Col l ie r  

(1979):

I t  i s  the  nature o f  these responses t h a t  causes one s i tu a t io n  
to be considered more s ig n i f i c a n t  than the  other .  . . . One 
type of  i n s t i t u t i o n a l  response wil l  be deemed more or less  
s ig n i f i c a n t  than another because i t  w i l l  have d i f f e r e n t  im­
pacts on the a b i l i t y  of the i n s t i t u t i o n  to  accomplish c e r ta in  
o b jec t ives ,  (p. 20)

A change in the  s tu d en t - facu l ty  r a t i o  in the budget formula would 

c rea te  revenue d i s t r e s s  and the i n s t i t u t i o n a l  response could have 

implicat ions  on the accomplishment of  s t a t e  object ives  and i n s t i t u t i o n a l  

heal th  (Levine, 1980c). Furthermore, a l l  i n s t i t u t i o n s  did not respond 

in the same manner to  revenue d i s t r e s s  (AED, 1979) nor did they face 

the same degree of  d i s t r e s s  (Levine, 1980b) from a changing environment. 

I n s t i t u t i o n s  could have eliminated programs or  reduced t h e i r  q u a l i ty
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through fa cu l ty  retrenchment (Skousen, e t  a l . »  1975) even though there  

have been reduct ions without a f fec t in g  q u a l i ty  (Mingle & Norris ,  1981). 

Craven (1981) suggested th a t  the management of  facu l ty  resources would 

la rge ly  determine an i n s t i t u t i o n ' s  overal l  hea l th  during the present  

decade.

Dickmeyer (1982) suggested th a t  revenue d i s t r e s s  could deplete 

resources to  the  point t h a t  core a c t i v i t i e s ,  defined as those necessary 

fo r  i n s t i t u t i o n a l  survival  and the preservat ion of an i n s t i t u t i o n ' s  

miss ion,  were a f fec ted .  An i n s t i t u t i o n  had to decide whether to use 

revenue resources to build  core a c t i v i t i e s  and take r i sks  or  buffer  i t s  

core from f lu c tu a t io n s .  Active buffers  could absorb unplanned d e t r i ­

mental f lu c tu a t io n s  of revenues or  expenditures .  Examples included an 

i n s t i t u t i o n  t h a t  cut par t - t ime f ac u l ty  in response to enrollment 

d i s t r e s s  or  increased revenues in o ther  areas to  buffer  i t s  core.

Passive buffers  could p ro te c t  core a c t i v i t i e s  from f lu c tu a t io n  without 

requiring expenditure reductions.  In the process of  assess ing  t radeoffs  

between building buffers  agains t  r i s k  versus using resources to f u l f i l l  

academic s t r a t e g i e s ,  s t a f f in g  r a t i o s ,  facu l ty  sa la ry  l e v e l s ,  and the 

condit ion of  buildings  needed monitoring to determine what revenues 

were ava i lab le  to employ as f inanc ia l  reserves  i f  there  was a l ikel ihood 

of decline.

Some po ten t ia l  responses to  dec l ine  included: (1) the addit ion or

dele t ion  (McGuire, 1978) o f  courses or  programs, (2) the  increased use 

of  par t- time facu l ty  to improve produc t iv i ty  and e f f ic ien cy  which could 

decrease per u n i t  costs  but also decrease e f fec t iveness  or  q u a l i ty ,  (3) 

an increase  in c lass  s ize  (Doty, 1982; Wattenbarger,  1978) which was an
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adaptat ion (Babcock, 1981/1982), (4) the  retrenchment o f  personnel 

(Barak, 1981; Strohm, 1981), (5) the r ec ru i t in g  of new students  (Cham­

bers ,  1981) which may have been achieved by decreasing standards (H. R. 

Bowen, 1974), (6) the defe r ra l  of  maintenance (S t ich ,  1980), (7) an 

increase  in t u i t i o n  (McCloskey, 1972) which was more d i f f i c u l t  fo r  

public i n s t i t u t i o n s  (S i lb e r ,  1977), (8) inadequate s a la ry  increases or 

sa la ry  d i s t r e s s  (Haywood, 1979; Witts truck,  1982), (9) the management 

of reduced sca le  through contract ion  (McGill, 1972), and (10) to  borrow 

money (Jellema, 1972). However, to  maintain q u a l i ty  in  ex is t ing  

p r io r i t y  programs when there  was revenue d i s t r e s s ,  some a c t i v i t i e s  and 

programs needed to  be el iminated (Hyer, 1981; Reiner t ,  1972) t h a t  were 

of  lower p r io r i t y  (Alfred, 1978b; DeCosmo, 1978; T e r r e l l ,  1977) or 

resources needed r ea l lo ca t in g  (Sh ir ley ,  1982) even though no one 

s t ra tegy  should have been completely r e l i e d  upon (Mingle & Norris ,

1981).

Finding the co r rec t  balance between short -range and long-range 

planning was important when responding to decl ining condi t ions .  Tucker 

(1978) indicated  th a t  excess emphasis on long-range planning could be 

detr imental to  short - term budgetary con tro l .  In c o n t r a s t ,  Rubin (1979) 

reported t h a t  when short- range planning dominated, adm in is t ra to rs  did 

what they could to  sus ta in  budget leve ls  regardless  o f  l a t e r  conse­

quences (Glenny, 1982) t h a t  could be harmful (Zammuto, 1982a). Real­

locat ing resources to  high growth departments,  without  concern fo r  

p r i o r i t i e s ,  ignored long-range needs.

Under decl ining condi t ions ,  adm inis t ra tors  of ten t re a ted  them as 

resource a l lo c a t io n  or e f f i c ien cy  problems and took conservative
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responses which could impede successful turnaround under cer ta in  

condit ions (Babcock, 1981/1982; Cameron, 1982). Some reasons th i s  

behavior pa t te rn  occurred included: (1) d i s t r e s s  from decline led to

conservatism and s e l f - p ro te c t iv e  behaviors,  (2) the d i f f i c u l t y  of 

reaching a consensus from a group because c o n f l ic t  increased with 

decl ining condit ions,  and (3) e f f ic iency  was the eas ie s t  to measure and 

received a t t e n t io n .  In comparing decl ining and growing i n s t i t u t i o n s ,  

Cameron (1982) found tha t  the former emphasized budgeting and f i s c a l  

concerns versus public re la t io n s  and serv ices .  The e f f e c t  of these 

responses could hurt an i n s t i t u t i o n  in the long-run. Also, eff ic iency  

responses, such as increasing the s ta f f in g  r a t i o ,  had t h e i r  upper 

l im i ts  (Hopkins & Massy, 1981) as a viable  response. Discontinuing 

programs could improve e f f ic iency  but also weaken f inancia l  s t a b i l i t y  

under c e r ta in  conditions (Skousen e t  a l . ,  1975). Many cutback decisions 

were permeated by p o l i t i c s  t h a t  t r iggered  short-range responses (Levine, 

1980b) but a balance needed to  be obtained between achieving f i s ca l  

solvency and providing adequate serv ices .

Depending on the  response, the level of  services and access could 

be adversely affected  (Maxwell, 1980) when there was erosion in the 

academic system (Dickmeyer, 1983) which was one of the valued object ives  

of  many s t a t e  educational systems. Minter and H. R. Bowen (1980b) 

argued th a t  the s t a b i l i t y  of the public i n s t i tu t io n s  had been achieved 

by changes in budget p r i o r i t i e s  and expenditures of human and f inancial  

c a p i t a l .  I f  so, the s ta te s  needed to be aware of these conditions in 

order  to assess  the policy implications  th a t  t h i s  e f f e c t  has had on the 

higher educational system.
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Part  of  the purpose o f  research on decl ine  has been to  determine 

which i n s t i t u t i o n a l  responses were success fu l ,  desp i te  t h e i r  other  

e f f e c t s ,  in turn ing  around a decl ining condit ion.  Zammuto (1982b) 

pointed out t h a t  i n s t i t u t i o n a l  c h a r a c t e r i s t i c s  influenced the ex tent  

and s ev e r i ty  o f  decl ine  as well as su rv iva l .  He id e n t i f i e d  (1) s lac k ,  

(2) f l e x i b i l i t y ,  and (3) v a r ie ty  as th ree  i n s t i t u t i o n a l  c h a r a c t e r i s t i c s  

t h a t  were associa ted  with i n s t i t u t i o n a l  a d ap ta b i l i ty  and the incidence 

and sev e r i ty  o f  enrollment and revenue decl ine  in order  to  help d e t e r ­

mine the causes and typica l  responses to decl ine .  The more d i f f e r e n t i ­

ated an i n s t i t u t i o n  was in i t s  program offer ings  and revenue sources ,  

the  b e t t e r  able  i t  was to  respond to  environmental s h i f t s .  Inciden­

t a l l y ,  i f  both of these  c h a r a c t e r i s t i c s  were low, they could be a cause 

of decl ine  under changing condi t ions .  This suggested th a t  less  complex 

i n s t i t u t i o n s  were more e f f i c i e n t  but less  adaptable  to  a change in the 

shape o f  a niche (Zammuto, Whetten, & Cameron, 1983). These i n s t i ­

tu t io n s  achieved more economies from higher s t a f f i n g  r a t i o s  and a 

concomitantly lower cost  per  student u n i t .

In c o n t r a s t ,  g e n e r a l i s t  i n s t i t u t i o n s  performed b e t t e r  when the 

environment changed. Therefore , they were less  suscep t ib le  to  decl ine 

from s h i f t i n g  enrollments .  Due to  the  s t a b i l i z i n g  e f f e c t s  o f  d iv e r s i t y ,  

they were buffered from more severe forms o f  dec l ine .  I f  there  was a 

need to  respond, these  i n s t i t u t i o n s  could have e i t h e r  employed (1) 

s lack innovation which was the external  search fo r  new products and 

serv ices  in an attempt to  a l t e r  the environment (Zammuto & Cameron,

1983) or (2) d i s t r e s s  innovation which was a major change in an orga­

n i z a t io n ' s  in te rna l  s t r u c tu r e  and personnel.  The l a t t e r  response was
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not as l i k e ly  to help an i n s t i t u t i o n  recover from decline and could 

have fur thered  the  decl ining condit ion.  However, Zammuto (1982b) was 

re fe r r in g  to  a decl ine from enrollment d i s t r e s s  r a th e r  than revenue 

d i s t r e s s .  Therefore , these  d i f ferences  needed to  be considered when 

examining p re sc r ip t iv e  responses to  decl ine (Frances, 1982b) which 

r e f le c ted  d i f f e r e n t  underlying causes o f  decl ine (Zammuto & Cameron,

1983). Zammuto1s (1982b) p resc r ip t ion  fo r  an i n s t i t u t i o n  undergoing 

enrollment d i s t r e s s  was to  be offensive in order  to bring i t s  programs 

into l in e  with new demands through adaptat ion (Mingle & Norris ,  1981). 

Increasing e f f ic ien cy  along could a id  in the short - run but did not 

resolve  the problems o f  an i n s t i t u t i o n .  He did recommend an e f f ic iency  

approach along with consolidat ion i f  there  was a q u a n t i t a t iv e  change 

(Zammuto, 1982a) in the  s ize  of  a niche (Zammuto & Cameron, 1983) 

versus i t s  shape.

Delving deeper in to  the nature o f  d ec l ine ,  Cameron (1982) recom­

mended th a t :

By thinking about s t r a t e g i e s  in terms of  t h e i r  emphasis on 
domain defense,  offense ,  and c rea t io n ,  adminis t ra tors  a re  able 
to  determine appropria te  responses to  condit ions of decl ine 
th a t  a re  more cons is ten t  with th eo re t ic a l  p resc r ip t ions  and 
th a t  have a long-term poten t ia l  fo r  success ,  (p. 24)

In s t i t u t i o n s  needed to  th ink outward toward a l t e r in g  the environment

for  a d i f f e r e n t  type of  response or domain offense to  increase t h e i r

e f fec t iveness  and seek new resources to  avoid excess s p e c ia l iz a t io n  in

a declin ing area .  Otherwise, inappropria te  i n s t i t u t i o n a l  responses

could be a f u r th e r  cause of  decl ine (Zammuto, 1982b). However, Chaffee

(1982) indicated th a t  excess d i v e r s i f i c a t i o n ,  as a response to  dec l ine ,

could erode an i n s t i t u t i o n ' s  sense of  purpose and a l i e n a te  cu r ren t
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resource providers i f  i t  was not al ready diverse (Chaffee, 1983). 

Therefore , the cause of  decl ine could be d i f f e r e n t  from what kept an 

i n s t i t u t i o n  under conditions o f  decl ine.

In her r e s u l t s ,  Chaffee (1982) found t h a t  i n s t i t u t i o n s  which 

recovered from revenue dec l ine :  (1) increased t h e i r  number of  s tu ­

dents ,  (2) were younger in age, (3) were less  complex and were s l i g h t l y  

le s s  l i k e l y  to  add new programs, (4) experienced a smaller  drop in i n ­

s t ru c t io n  to  educational and general expenditures ,  and (5) depended on 

fewer sources of  revenue. This l a s t  point  contras ted  with Zammuto 

(1982b) but he was re fe r r in g  to  t h i s  condit ions as a cause of  decl ine  

versus a response once an i n s t i t u t i o n  was already in  a decl ining 

condit ion.  In c o n t r a s t ,  the i n s t i t u t i o n s  t h a t  did not recover from 

decline in Chaffee's  (1982) study: (1) experienced increased expendi­

tu res  per  s tudent  which was concomitant with an enrollment dec l ine ,  (2) 

were more s e l e c t iv e ,  and (3) were more l i k e ly  to  add m as te r ' s  programs. 

Overal l ,  her r e s u l t s  suggested th a t  management a f fec ted  the a b i l i t y  of 

an i n s t i t u t i o n  to  recover from decl ine  espec ia l ly  when change was 

managed (D. L. Johnson, 1972). On most dimensions, i n s t i t u t i o n s  t h a t  

recovered changed less than those  t h a t  did not do so. This r e s u l t  

favored a consolidation versus d iv e r s i f i c a t io n  response fo r  p r iva te  

i n s t i t u t i o n s .

Inspecting Campbell's (1982) r e s u l t s ,  i n s t i t u t i o n s  t h a t  responded 

more success fu l ly  to environmental changes employed more e f f e c t iv e  use 

of  resources,  i d e n t i f i e d  p r io r i t y  programs, and cut o the rs .  His 

f inanc ia l  ind ica to rs  did de tec t  s t r e s s fu l  condit ions  as they exis ted  

but could not p red ic t  the  fu ture  s ince  successful  responses succeeded
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in turning things  around. This r e f lec ted  a l im i t a t io n  on the success 

of  ind ica to rs  in p red ic t ing  fu tu re  condi t ions .  I t  a lso  pointed out 

t h a t  i f  i n s t i t u t i o n s  s t r a t e g i c a l l y  planned t h e i r  responses to dec l ine ,  

they could success fu l ly  defeat the problem (Frances, 1980a).

Summary of the Research

Educational i n s t i t u t i o n s  have operated much l ik e  an independent 

sec to r .  In the p a s t ,  the re  was l i t t l e  incen t ive  to  achieve e f f ic ien cy  

in p roduc t iv i ty ,  consequently, educational costs  rose with increases in 

enrollment,  even with i n f l a t i o n  factored out.  Many s t a t e s  have recen t ly  

employed s tu d en t - f acu l ty  r a t i o s ,  or some s im i la r  measure, in t h e i r  

budget formulas t h a t  were enrollment dr iven in support o f  addi t ional  

funding. These formulas have served to  s e t  i n s t i t u t i o n a l  guidel ines  on 

p roduc t iv i ty ,  but  gave an i n s t i t u t i o n  in te rna l  f l e x i b i l i t y  during a 

growth period whereby productive programs could o f f s e t  unproductive 

ones. As f inanc ia l  resources became sca rce r ,  the need fo r  accountabi l ­

i t y  expressed through q u a n t i t a t iv e  measures, which were e a s i e r  to  apply 

and b e t t e r  understood by s t a t e  l e g i s l a tu r e s  than q u a l i t a t i v e  measures,  

increased in popular i ty  as a means of  s t a t e  economizing and budgetary 

control  to r i s i n g  cos ts .

The labor  in tensiveness  o f  higher education was a primary f a c to r  

causing educational costs  to soar .  Overa l l ,  industry  achieved produc­

t i v i t y  increases to  o f f s e t  r i s in g  labor  cos ts .  However, higher educa­

t ion  was forced to  compete fo r  more expensive personnel while produc­

t i v i t y  lagged. Unless educational i n s t i t u t i o n s  achieved produc t iv i ty  

gains ,  the p l ig h t  seemed to  be fo r  con t inual ly  increasing educational 

cos ts .  However, r i s in g  costs  led to a s t a t e  cos t  squeeze when there



86

were less  av a i lab le  revenues. With revenue d i s t r e s s  from s t a t e  funding 

cutbacks, in s t ru c t io n a l  costs  per s tudent  u n i t  should have been reduced 

but some costs  were s t icky  and would not immediately decl ine espec ia l ly  

i f  a s t a t e  buffered ce r ta in  i n s t i t u t i o n s  from decl ining resources 

through such devices as funding f lo o r s .  Also, the type of i n s t i t u t i o n a l  

response to  revenue dec line would influence the length of  time i t  took 

i n s t i t u t i o n s  to reduce in s t ru c t io n a l  costs  per s tudent  u n i t .  Therefore, 

the real i ssue  was determining the length of time i t  took i n s t i t u t i o n s  

to  e f f e c t iv e ly  respond to  revenue d i s t r e s s  condit ions by reducing per 

u n i t  costs  which was a central  concern in t h i s  study. Eff iciency 

responses were found to be more e f fe c t iv e  in adapting to revenue 

d i s t r e s s  but perhaps a t  the expense and q u a l i ty  of  i n s t i t u t i o n s '  

academic systems and t h e i r  achievement of  valued ob jec t ives  due to 

unforeseen e f f e c t s  from t h e i r  responses which needed b e t t e r  documenta­

t io n .

Maynard's (1971) threshold level p r in c ip le  suggested t h a t  economies 

of sca le  in educational p roduc t iv i ty  ex is ted  up to  the poin t  where 

enrollments supported the  threshold  level of facu l ty  s t a f f i n g .  At th i s  

p o in t ,  the re  were enough s tudents  to  cover the minimum number of 

programs and courses necessary to  operate .  Although not conclusive, 

t h i s  range was somewhere between 3,000 to  5,500 s tuden ts .  Below th i s  

p o in t ,  diseconomies ex is ted  when the threshold  level was not reached. 

Above t h i s  p o in t ,  i t  was l i k e ly  t h a t  complexity or  the addi t ion  of  

programs masked fu r th e r  achievement of economies o f  sca le  and may have 

lead to  diseconomies in research u n iv e r s i t i e s  with t h e i r  vas t  range of 

functions and expensive graduate programs. However, the re  was a
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smaller  chance of  t h i s  in the community co l lege  s e c to r .  Depending upon 

the i n s t i t u t i o n a l  response to revenue d i s t r e s s ,  the pa t te rn  of  i n s t i t u ­

t io n a l  complexity and the threshold level  o f  enrollment may have been 

a l t e r e d .

Most ex is t in g  cost  s tudies  have concentrated on the short -range 

implicat ions  o f  t igh tened  resources and needed improvements in produc­

t i v i t y  (Moss & Gai ther ,  1976) r a th e r  than the long-range implicat ions 

o f  improving i n s t i t u t i o n a l  e f fec t iv en ess .  Avai lable  s tud ies  have not 

analyzed the impact upon the educational system and in s t i t u t i o n a l  

complexity a f t e r  the re  has been a change in  the s tu d en t - facu l ty  r a t i o  

used in a s t a t e  budget formula. In ad d i t io n ,  assessments of i n s t i t u ­

t iona l  f in a n c ia l  s t a b i l i t y  as well as empirical accounts o f  i n s t i ­

t u t i o n s '  responses to  revenue d i s t r e s s  a f t e r  an increase in the s tudent-  

facu l ty  r a t i o  have been lacking fo r  use in fu tu re  policy development.

To maintain f inanc ia l  s t a b i l i t y ,  an i n s t i t u t i o n  needed to  success­

f u l l y  respond to dec l ine  to  counteract  i t s  in f luence while remaining 

e f f e c t i v e .  Inappropria te  responses could weaken an i n s t i t u t i o n ' s  

f in an c ia l  s t a b i l i t y  and i t s  a b i l i t y  to  adequately f u l f i l l  valued 

o b jec t iv es .  Recent research has suggested th a t  an e f f ic ien cy  and/or  

rea l lo ca t io n  type o f  response was more successful in responding to 

revenue d i s t r e s s  condi t ions .  However, a l l  e f f i c ien c y  responses did not 

achieve the  b es t  long-range i n t e r e s t s  of  an i n s t i t u t i o n  and some may 

have a lso  weakened i t s  f inanc ia l  s t a b i l i t y .

A d e t a i l e d  study of  the responses to  revenue d i s t r e s s  and t h e i r  

e f f e c t  on f inanc ia l  s t a b i l i t y  would y i e ld  p o s i t iv e  r e s u l t s  to be used 

in long-range planning fo r  fu ture  policy determination within a s t a t e
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educational system. Fai lure  to  study these i n s t i t u t i o n a l  responses 

could prove cos t ly  through wasted resources ,  which will  not be as 

p le n t i fu l  to  higher education as in previous decades (Gambino, 1979), 

to  an impairment of  i n s t i t u t i o n a l  q u a l i ty  and valued objec t ives  (Hodg- 

kinson, 1981), and/or an impairment in the a b i l i t y  of  an i n s t i t u t i o n  to 

success fu l ly  respond to  decl ining condi t ions .  Furthermore, a s t a t e ' s  

a t t i t u d e  toward the  funding of  higher education could have predic ted  as 

well as unintended e f fe c t s  which needed proper i d e n t i f i c a t i o n  and 

considera t ion by policy makers.



CHAPTER I I I

METHODOLOGY

This chapter cons is ts  of  f ive  sec t ions .  The f i r s t  sect ion de­

scr ibes  the population of in s t i t u t i o n s  and the method of  ca tegorizing 

them into two sec tors .  The second sect ion reports  the methods and 

procedures necessary to gather  and r e f ine  the da ta .  Descriptions of 

data coding and conversions used in the study are included. In the 

th i rd  sec t io n ,  the design of the study i s  presented. The fourth sec­

t ion  advances the spe c i f ic  hypotheses th a t  are t e s ted  in t h i s  study. 

Final ly ,  in the  f i f t h  sect ion the analysis  of the data  i s  described 

along with an id e n t i f i c a t io n  of the dependent and independent var iab les .  

Population

The population for  t h i s  study consisted of  the 39 public colleges 

and u n iv e r s i t i e s  located within the Commonwealth of Virgin ia .  These 

i n s t i t u t i o n s  were organized into two sectors  fo r  comparative purposes 

(Co l l ie r ,  1973). They were (1) 24 community co l leges ,  and (2) 15 

senior- level  i n s t i t u t i o n s  (See Appendix C). These two sectors  were 

used in order  to  have an adequate sample s ize  within each sector.

These two categories  have been used by SCHEV fo r  d i f f e r e n t i a t i n g  the 

percentage of  s ta t e  support provided.

These two sectors  d i f fe red  widely in t h e i r  missions (Coldren e t  

a l . ,  1979) and ob jec t ives .  Public community col leges  d i f fe red  in t h e i r  

d i s t r ib u t io n  o f  revenues by source (Hyde, 1982) and expenditures by 

function (Broomall e t  a l . ,  1978). D i f fe ren t ia t ion  fac to rs  mentioned 

fo r  cons ideration by Coldren e t  a l .  (1979) were: (1) the level of

89



90

educational o f fe r in g ,  (2) the  number of degree programs (Weldon, 1977), 

(3) the s ize  of  the i n s t i t u t i o n ,  (4) the r e l iance  on p a r t i c u la r  types 

of  funding, and (5) the  proportion of par t - t ime enrollment .  According 

to  Minter and H. R. Bowen (1980b), d i f f e r e n t  sec tors  followed d i f f e r e n t  

trends  and faced d i f f e r e n t  fu tu re s .  In regard to  assess ing  f inancia l  

s t a b i l i t y ,  C o l l ie r  and Patrick (1978) pointed out t h a t  the same dimen­

sion could have d i f f e r e n t  normative values between sec to rs .  Ryland 

(1981c) suggested th a t  sources and uses o f  i n s t i t u t i o n a l  revenues 

needed to  be considered to  avoid ca tegor ies  of i n s t i t u t i o n s  th a t  were 

s ig n i f i c a n t ly  d i s s im i la r .  But, Ryland (1981b) cautioned th a t  c e r ta in  

i n s t i t u t i o n s  did not f i t  in to  a c l a s s i f i c a t i o n  based upon program 

d if fe rences .

Each of these  two categories  was progress ive ly  more complex 

(Gomberg & Atelsek, 1981) as r e f l e c ted  by the number of  program o f f e r ­

ings a t  d i f f e r e n t  academic lev e ls .  However, Dickmeyer (1980c) cautioned 

th a t :

There i s  no way to e s ta b l i sh  t ru ly  homogeneous peer groups fo r  
community col leges .  Major f ac to rs  such as miss ion, lo ca t io n ,  
academic preparat ion of en ter ing  s tuden ts ,  local area sa la ry  
le v e l s ,  local  nonsalary c o s t s ,  and methods o f  financing c rea te  
unique f inanc ia l  and operating p a t te rn s ,  (p.  22)

In add i t ion ,  the sen ior- leve l  i n s t i t u t i o n s  had a s izab le  percentage of 

graduate to  undergraduate students  which a lso  suggested fu r th e r  com­

p lex i ty ,  but there  was d iv e r s i ty  even within t h i s  s ec to r  (Hyatt & 

Thompson, 1980).

Maynard (1971) indicated  th a t  i n s t i t u t i o n a l  comparisons were 

b e t t e r  under homogeneous outside inf luences  but revenue-ra is ing con­

d i t ions  d i f fe red  considerably among the s t a t e s  to  caution agains t
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i n t e r s t a t e  comparisons. Spence (1975) considered the fac to rs  of 

q u a l i t y ,  a f f i l i a t i o n ,  degree l e v e l ,  and type of student  body when 

studying homogeneous i n s t i t u t i o n s .  Smith and Henderson (1976) found 

th a t  sponsored research had the g r ea te s t  e f f e c t  of  d is t ingu ish ing  

p r iv a te  i n s t i t u t i o n s .  Also, a high tu i t i o n  level fo r  the pr iva te  

s e c to r  or a la rge  amount of s t a t e  revenues for  the public sec tor  

success fu l ly  d i f f e r e n t i a t e d  i n s t i t u t i o n s .  In e i t h e r  case,  the key 

fac to rs  r e la t e d  to revenues and public policy  which was a c l a s s i f i c a t i o n  

scheme suggested by Jenny (1977) fo r  s tu d e n t - r e la te d  revenues.

Virginia has been somewhat atypical  of  o ther  s t a t e s  in i t s  compo­

s i t i o n  of  i n s t i t u t i o n s .  Only one category of  sen io r - leve l  i n s t i t u t i o n s  

was used. Otherwise, there  were not enough i n s t i t u t i o n s  in each of  the 

two sec tors  f o r  an adequate an a ly s is .  V i rg in ia ' s  doc tora l -g ran t ing  

u n iv e r s i t i e s  were smaller  than some of the leading research i n s t i t u t i o n s  

in o th e r  s t a t e s  and were not as global in t h e i r  o f fe r in g s .  Factors 

used to  d i f f e r e n t i a t e  i n s t i t u t i o n s  were analyzed by these two and o ther  

po ten t ia l  s ec to rs  with the  t - t e s t  procedure and have been reported in 

Table 3.1. The s t a t e  revenue percentage,  the t u i t i o n  percentage,  

complexity, and the s t a f f i n g  r a t i o  were s im i la r  between four-year  and 

doc to ra l -g ran t ing  u n i v e r s i t i e s ,  but d i f fe red  s ig n i f i c a n t l y  between t h i s  

combined sec to r  of  sen io r - leve l  i n s t i t u t i o n s  and the community col leges .  

However, the four-year  and doc tora l -g ran t ing  u n iv e r s i t i e s  did d i f f e r  in 

s ize  and consequently the  number o f  f acu l ty  and programs as well as on 

the level of  f acu l ty  s a l a r i e s .  But, these  were not revenue-related 

v a r iab le s .  Furthermore, these var iab les  d i f fe red  even more between the 

two sec tors  chosen fo r  t h i s  study. I t  was i n t e r e s t i n g  to  f ind th a t
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TABLE 3 .1

COMPARISON BY SECTOR OF DIFFERENTIATING VARIABLES USED TO CLASSIFY

INSTITUTIONS

Comparison of  Sectors

Variables 1 and 2a ,b 1 and 3a ,c 1 and 4a ,d 3 and 4c,d

Sta te  Rev. % 4.57**** 3.09** 6.19**** 1.46

Tuition % -4.06*** -3.42** -2.20 0.39

Complexity 5.51**** 4.70**** 6.38**** 1.58

Staff ing  Ratio 5.07**** 4.63**** 2.75* -1.52

Average Salary -7.23**** -9.77**** -5.94** -2.76*

Size -2.94** -1.21 -4.07** -3.48*

# of  Faculty -3.77** -3.03** -4.74** -3.56**

# of Programs -2.61* -1.25 -3.28* -2.87*

Ins t ruc t iona l
Costs/Stud. -1.17 -0.31 -1.14 -1.08

Ins t .  Exp. % -0.47 0.93 0.37 0.92

Note: The _t values were based on 1975-1976 data.

a£  = 24 fo r  community colleges  or sec to r  1

b£  = 15 fo r  sen io r - leve l  i n s t i t u t i o n s  or sec tor  2

°n = 9 fo r  four-year  u n iv e r s i t i e s  or sec to r  3

d£  = 6 for  doctora l-grant ing  u n iv e r s i t i e s  or s ec to r  4
*  * *  * * *  ,  * * * *
£  < .05; £  < .01; £  < .001; £  < .0001
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ne i the r  the level of  per u n i t  i n s t ru c t io n a l  costs  nor the in s t ru c t io n a l  

expenditure proport ion were s ig n i f i c a n t ly  d i f f e r e n t  between any of 

these po ten t ia l  s e c to rs .  Therefore , the combined s en io r - leve l  i n s t i ­

tu t ions  sec to r  was d i f f e r e n t  from the community co l lege  sec to r  on most 

of the d i f f e r e n t i a t i n g  va r iab les .

Consequently, Virginia  was well su i ted  fo r  t h i s  type of  study 

based upon two se c to r s .  I t  did not  d i f f e r e n t i a t e  d i r e c t ly  between 

these two sec tors  nor fo r  various i n s t i t u t i o n a l  s iz e s  in i t s  budget 

formula as found in many o ther  s t a t e s .  A change in  the budget formula 

may or  may not have a f fec ted  these two sec tors  in an equivalent  manner. 

Therefore , they were analyzed aggregately and s ep a ra te ly  throughout the 

study.

Procedures

The procedures to  be employed in the  study are discussed in t h i s  

s ec t ion .  Included are  descr ip t ions  of data  ga ther ing ,  computing FTE's, 

f ac to r ing  out i n f l a t i o n ,  recoding fo r  f r inge  b e n e f i t s ,  determining 

i n s t i t u t i o n a l  complexity, and analyzing f inanc ia l  s t a b i l i t y .

Data ga ther ing . The data were co l lec ted  from archival f i l e s  t h a t  

were a p a r t  of the  public record.  The primary source of  data were the 

Financial and S a la r ie s ,  Tenure, & Fringe Benefits  o f  Full-Time In s t ru c ­

t ional  Faculty Survey s t a t i s t i c s  from the Higher Education General 

Information Survey (HEGIS) (National Center fo r  Education S t a t i s t i c s ,  

1976) as compiled from data  tapes .  WESTAT (1979) r e fe r red  to  HEGIS as 

a coordinated e f f o r t  which encouraged c o n s is t e n t ,  compatible,  and 

universal ca tegories  and d e f in i t io n s  of  higher education da ta .  Despite 

t h i s  favorable  d e f i n i t i o n ,  HEGIS da ta ,  e sp ec ia l ly  the  f ina nc ia l  data
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base, had i t s  share of  c r i t i c s  (Budig, 1982a) over the years since i t s  

inception even though i t s  use fo r  f inancia l  condition analysis  continued 

(Minter & Conger, 1979a) despite  i t s  lack of t imeliness  (Cammack,

1980). However, there  have been improvements in the data since then 

(Patr ick  & C o l l i e r ,  1979) to  make i t  more accurate  on an aggregate 

basis  fo r  use in pol icy analys is  and the development of  f inancial 

ind ica to rs  (Hyatt & Dickmeyer, 1980).

V irg in ia ' s  public colleges and u n iv e r s i t i e s  were not audited in 

e a r l i e r  years to  va l ida te  the HEGIS data agains t  or use as a replace­

ment. HEGIS data were the only information ava i lab le .  E a r l ie r  expen­

d i tu re  data v a r ia t io n s  were p a r t i a l l y  a t t r i b u t e d  to the f a i lu r e  of many 

i n s t i t u t i o n s  to  d i s t r ib u te  s t a f f  benef i t s  and college work-study funds 

to the appropriate functional ca tegories  (Minter & Conger, 1979a). 

However, th is  should have been less  c r i t i c a l  in one s t a t e ' s  public 

educational system (Brinkman, 1982) with spec i f ic  s t a t e  reporting 

requirements.  There were a lso  problems with e a r l i e r  balance sheet  data 

(Minter & Conger, 1979b). In a separate  v a l id i t y  study on HEGIS,

Patr ick  and Col l ie r  (1979) found th a t  on an aggregate basis most of the 

1976-1977 s t a t i s t i c s  they used were s im i la r  to  HEGIS data .  This 

suggested tha t  the data  had become more accurate.  Furthermore, HEGIS 

data  have been used in I l l i n o i s  to  compare facu l ty  compensation and to 

analyze pr iva te  i n s t i t u t i o n s '  f inancia l  condition on a macro basis  

(Lingenfel ter ,  1982). The data were accurate from t h e i r  findings when 

employed for t h i s  purpose. HEGIS has also been used in Maryland for  

per  u n i t  cost and revenue comparisons to  support arguments of  inadequate 

funding (Lapovsky, 1980). Van Alstyne (1976a) indicated th a t  HEGIS was
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the only data  nat ional ly  avai lab le  and e f fo r t s  to r e p l ic a te  i t  for  

consistency would be too expensive.

According to Ryland (1978), the Financial Survey was most often 

selected with requests  fo r  facu l ty  sa la ry  and degrees conferred data 

close behind. For th is  study,  enrollment data by academic l e v e l ,  which 

were necessary fo r  determining ins t ruc t iona l  costs per student unit  

were gathered from the Student Data Module (SDM) reports  and yearly  

enrollment pro ject ions .  There were two output reports  from the SDM. 

These were the Consumption Report and the Contribution Report (SCHEV, 

1980c). The Consumption Report, which reported c r e d i t  hours consumed 

by student l ev e l ,  was used for  the avai lab le  years (SCHEV, 1979c, 

1980b). However, t h i s  was changed to course level during the 1978-1980 

biennium. This was supplemented with actual enrollment data from the 

enrollment project ions  (SCHEV, 1975, 1978b, 1980a, 1981a, 1982b). For 

the  community co l leges ,  enrollment data were gathered from the Virginia 

Community College System (VCCS) Annual Enrollment reports  (VCCS, 1977a, 

1978a, 1979a, 1979c, 1980a, 1981). According to Berdahl (1977), the 

VCCS t re a ted  unclass i f ied  students the same as the more expensive 

occupational- technical s tudents .  The SDM and enrollment project ions 

computed student enrollment data on an annualized FTE bas is .  In 

c o n t ra s t ,  the HEGIS Fall Enrollment Survey was based only on f a l l  

enrollment.  Jenny (1979c) asser ted  t h a t  enrollment information was 

necessary for  i n s t i t u t i o n a l  f inancia l  s t a b i l i t y  assessment based upon 

annualized net change data which r e la ted  to annualized f inancial data.  

The use o f  the HEGIS Fall Enrollment Survey did not permit t h i s  with 

i t s  inconsis tencies  (Eisner,  1978).
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The data were co l lec ted  from 1975-1976 which was the  most recent  

year  t h a t  complete data were ava i lab le .  SCHEV authorized access to the 

requested HEGIS data tapes ,  SDM summary r e p o r t s ,  and yea r ly  enrollment 

pro ject ions  for  a l l  of  V i rg in ia ' s  public co l leges  and u n iv e r s i t i e s .  In 

add i t ion ,  the VCCS authorized access to  the HEGIS f inancia l  data  and 

enrollment reports  fo r  the 23 community co l leges  in t h i s  system.

Another poten t ia l  source of data was the audited f inanc ia l  s t a t e ­

ments o f  public col leges  and u n iv e r s i t i e s  performed by the Auditor of 

Public Accounts in Virginia .  However, these  repor ts  were not complete 

fo r  a l l  years  nor fo r  a l l  i n s t i t u t i o n s .  Furthermore, they were not 

always comparable between s t a t e s  (Ryland, 1981c). Also, comparative 

f inanc ia l  data needed to be uniformly c l a s s i f i e d  (Walker, 1966) even 

though they were seldom comparable in e a r l i e r  years  (Skousen e t  a l . ,  

1975). I t  was because of t h i s  concern t h a t  the f inanc ia l  data fo r  the 

academic years  1979-1981 had to  be adjusted fo r  the treatment o f  f r inge 

benef i t s  to  make them comparable to the  f i r s t  th ree  years  as subse­

quently described.

There was a subs tan t ia l  change in the  report ing  format fo r  i n s t i ­

tu t ions  with the passage of  the  AICPA's Audit Guide (1973). This 

improved f inancia l  data from g rea te r  uniformity (Taylor,  1974), through 

a revised c l a s s i f i c a t i o n  of revenues and expenditures  (Skousen e t  a l . ,  

1975), which led to  g rea te r  comparabili ty (Robinson, 1975). Subsequent 

to  t h i s ,  the HEGIS Financial Survey was revised in academic years  

1974-1975 to  r e f l e c t  these changes (Coldren e t  a l . ,  1979) and d i f f e r ­

en t ia ted  r e s t r i c t e d  from u n re s t r i c ted  funds (Smith & Henderson, 1976). 

This hindered comparabili ty with previous years  but improved the
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subsequent r e l i a b i l i t y  of  HEGIS data  to  make them s u i t a b l e  fo r  the 

development of  ind ica to rs  on the condi tion o f  higher education (Gil-  

martin ,  1981) along with trends  (Brubaker, 1979). Despite previous 

concerns of inconsis tency,  Marks (1980) used HEGIS f inanc ia l  data from 

1972-1977 in his study but discounted the inconsis tency concern s ince  

research was not a major function of  the  community co l leges .  Nonethe­

l e s s ,  his data were less  comparable than subsequent y e a r s '  data (Gil-  

martin ,  1981).

Relatedly ,  many i n s t i t u t i o n s  were l a t e  in converting to the newly 

prescribed report ing format.  This was e spec ia l ly  t rue  f o r  public 

i n s t i t u t i o n s  (Green, 1971) which had taken many years to  f u l l y  achieve 

s tandard iza t ion  in t h e i r  s t a t e  accounting systems (Stumph, 1970/1971). 

This obstructed e a r l i e r  attempts of  i n s t i t u t i o n a l  comparisons (Taylor ,

1974). Because of  t h i s  concern, f inanc ia l  data for  t h i s  study were 

gathered from the HEGIS Financial Survey versus the i n s t i t u t i o n a l  aud i t  

r e p o r t s .

Measurement cons ide ra t ions :  FTE's and the  concept o f  the s tudent

u n i t . All students  have not attended on a f u l l - t im e  bas is  and were not 

counted equally among i n s t i t u t i o n s  (Minter & H. R. Bowen, 1980b). 

Therefore, dividing to t a l  i n s t ru c t io n a l  costs  by the number o f  s tudents  

enro l led  yie lded  a u n i t  cos t  f ig u re ,  but one t h a t  was not comparable 

across i n s t i t u t i o n s  nor within an i n s t i t u t i o n  between years  (Mullen, 

1981/1982). Therefore , the concept of FTE students  was developed 

(Cavanaugh, 1969) to  improve comparisons of in s t ru c t io n a l  costs  (May­

nard, 1971).

To compute FTE s tudents  in Virg in ia ,  30 semester hours were used
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fo r  undergraduates and 24 semester hours fo r  graduate students  (SCHEV, 

1964). Summer sess ion FTE was converted using annual FTE values 

(SCHEV, 1980c) as recommended by Maynard (1971). In c o n t r a s t ,  M i l le t t  

(1974) computed FTE students  by dividing f a l l - t e rm  enrollment c red i t  

hours by 15, dividing summer enrollment c r e d i t  hours by 30, and added 

t h i s  to the regular- term count to  equal a f u l l - y e a r  count of  FTE. 

However, t h i s  approach did not consider any major a t t r i t i o n  in e n r o l l ­

ment between the f a l l  and spring semesters.  Inconsis tencies  exis ted  in 

computing FTE's among the s t a t e s  (Wattenbarger & S tarnes ,  1973). There 

were also  d i fferences  in funding emphasis among the s ta t e s  which 

included: (1) the level of  enrollment ,  (2) the i n s t i t u t i o n a l  type, (3)

the number of  s tuden t -c red i t  hours, (4) the  number of  FTE s tuden ts ,  and 

(5) the c u r r ic u la r  program. However, FTE's have of ten  been used along 

with s tuden t - facu l ty  r a t i o s ,  r e f l e c t in g  d i f fe rences  by academic l e v e l ,  

to  determine the need fo r  facu l ty  s ta f f in g  (Halstead,  1974).

Since students  were enrol led  a t  var ious academic l e v e l s ,  there  was 

another problem when FTE's did not r e f l e c t  in s t ru c t io n a l  cos t  d i f f e r ­

ences between academic levels  (Halstead, 1974). Freshman were less  

expensive to  educate when concentrated in large c la s ses  versus upper- 

level undergraduates (Be l l ,  Brownlee, & Mood, 1972; Jellema, 1973).

But,  J .  O'Neill (1971) cautioned th a t  cos ts  by academic level could 

d i f f e r  over time. According to  Hubbard (1962), s tudent  academic levels  

ty p ic a l ly  included: (1) freshman and sophomore, (2) jun io r  and sen io r ,

(3) masters,  (4) doctors ,  and (5) graduate-profess ional  s tuden ts .  The 

student  course levels  used in the SDM fo r  Virginia  included: (1)

foundation, (2) lower-div is ion,  (3) upper-d iv is ion ,  (4) f i r s t
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profess ional ,  (5) f i r s t  graduate ,  and (6) advanced graduate (SCHEV,

1980c). During the 1980-1982 biennium in the Commonwealth of Virgin ia ,

FTE's were completely computed by level of  in s t ru c t io n  r a th e r  than by

student level as previously counted (SCHEV, 1979b).

To improve cost  comparisons between colleges  and u n iv e r s i t i e s  with

d i f f e r e n t  missions,  the concept of  the "s tudent  unit" has been developed

as id en t i f i e d  by H. R. Bowen (1980):

Costs tend to be higher as s tudents  advance up the academic 
ladder .  The educational cos t  per  s tudent there fore  tends to 
be g rea te r  in i n s t i t u t i o n s  with a high proportion of  advanced 
s tudents .  . . .  To s tandardize the  un i ts  in which teaching 
loads are  measured, heavier  weights must be assigned to ad­
vanced s tudents .  . . . Thus, to  obtain a s a t i s f a c to ry  measure 
of the teaching load of  an i n s t i t u t i o n  i t  i s  necessary to 
express the  enrollment in fu l l - t im e  equivalents  weighted ac­
cording to  the academic level of  s tuden ts .  The re su l t in g  
adjusted enrollment i s  expressed in what I cal l  "s tudent  
u n i t s " —each un i t  being the equivalent of one fu l l - t im e  f r e s h ­
man or  sophomore s tudent ,  (p. 4-5)

For comparative purposes across i n s t i t u t i o n s ,  the cost  per  s tudent  unit

was ca lcu la ted  which con tro l led  fo r  v a r ia t ions  in revenue r e la t e d  to

enrollment- level  changes (Lanier & Anderson, 1975). H. R. Bowen (1980)

used a weighting procedure to compute s tudent  un i ts  which was also

employed in t h i s  study (See Appendix D). These weights were:

1. Lower-division students 1.0

2. Upper-division students 1.5

3. Professional students 2.5

4. Graduate s tudents :  f i r s t  yea r 2.1

5. Graduate s tudents :  beyond f i r s t  year 3.0.

Measurement considera t ions:  Controll ing fo r  i n f l a t i o n . When

studying the re la t io n sh ip  between in s t ru c t io n a l  costs per s tudent unit
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and s ize  over several yea rs ,  the e f f e c t  of in f l a t io n  had to be con­

sidered. Otherwise, in f la t io n  would cause in s t ruc t iona l  costs per 

student  un i t  to be noncomparable in d i f f e re n t  years .  Halstead (1980) 

indicated  th a t  expenditures needed to be adjusted to constant do l la rs  

to permit comparisons of the real purchasing power of funding leve ls .

In shor t ,  did spending keep pace with in f la t ion?  I f  not,  then a 

decline occurred in educational inputs to students and perhaps to 

qua l i ty  (H. R. Bowen, 1980) due to the response of c u r t a i l in g  programs 

or achieving grea te r  e f f ic iency  in order to reduce per s tudent  un i t  

costs  (Halstead, 1975). Also, revenues needed to be def la ted  by a 

pr ice  index to determine the trend in the real purchasing power of  

funding sources. Was there  revenue d i s t r e s s  or did revenues keep pace 

with in f l a t io n  (Halstead, 1980)? This could be performed for  s t a t e  

appropriations (Halstead, 1975) to determine i f  th i s  source increased 

to o f f s e t  i n f l a t i o n ' s  a f fe c t  on in s t i tu t io n a l  purchasing power.

Frances (1982b) suggested th a t  educators have not taken adequate 

consideration of resource erosion from in f l a t io n .  Furthermore, the 

trend of in f l a t io n  largely  determined the future  f inancia l  problems in 

higher education.

To fac to r  out the e f fec ts  of in f la t io n  for  higher educational 

i n s t i t u t i o n s '  expendi tures,  Halstead (1975) developed a Higher Education 

Price Index (HEPI). Although th i s  index was a more accurate  assessment 

of higher educational expenditures than the Consumer Price Index (CPI), 

i t  was based on objects  of  expenditures (Coldren e t  a l . ,  1979) r a th e r  

than expenditure functions as reported by HEGIS. Before Hals tead 's  

index, there was a tendency to overestimate price increases and
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underestimate q u a l i ty  improvement (J .  O 'N ei l l ,  1971). More recen t ly ,

non-wage items have s u b s ta n t i a l ly  r isen  with a change in the budget

s t ru c tu re  (Jenny, 1979c). However, t h i s  varied depending on the

research emphasis and mission of  an i n s t i t u t i o n  (AED, 1979} and would

have decreased when i n s t i t u t i o n s  had to economize by concentrat ing

funds on facu l ty  s a l a r i e s  (Halstead, 1975) which was an adjustment

Halstead made in the HEPI. According to  Halstead (1978):

Variance in spending pa t te rn s  of  individual i n s t i t u t i o n s  from 
these national  averages reduces only s l i g h t l y  the a p p l i c a b i l i t y  
of the HEPI to any given i n s t i t u t i o n a l  s i t u a t i o n .  Modest 
d i f fe rences  in the weights a t tached to  expenditure ca tegor ies  
have l i t t l e  e f f e c t  on overal l  index values .  This i s  because 
the  HEPI is  dominated by the trend in facu l ty  s a l a r i e s ,  (p. 5)

Nonetheless,  he did not discourage the development o f  a p r ice  index 

based on se lec ted  pr ice  s e r i e s  and d i f f e r e n t  weights based upon a 

p a r t i c u la r  expenditure p a t te rn .

Because the  HEPI was based on o b je c t s ,  there  was need to make a 

fu r th e r  adjustment in order  to  f a c to r  out the e f f e c t s  of  i n f l a t i o n  from 

the funct ional category of  in s t ru c t io n a l  expenditures.  To do t h i s ,  a 

technique employed by Babcock (1981/1982) was used. In her recent  

s tudy, several components o f  the HEPI were used to  develop her own 

pr ice  index fo r  departmental expenditures.  Babcock supported the use 

of  the HEPI fo r  the to t a l  u n iv e r s i ty ,  but not fo r  in te rna l  co l leges .

She excluded f r inge  b e n e f i t s ,  equipment, books and p e r io d ic a l s ,  and 

u t i l i t i e s  to  develop her own composite p r ice  index. Personnel compen­

sa tion  was weighted for  87.1% of  the  t o ta l  department cos ts  while 

serv ices  and supplies  were weighted fo r  12.9% of  the  to t a l  cos ts .  This 

weighting r e f le c te d  the l abo r - in tens ive  nature of  in s t ru c t io n a l
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expendi tures .  In c o n t r a s t ,  Hals tead 's  (1975) HEPI adjusted weighted 

averages were 79.3% for  personnel compensation and 20.7% for  contracted  

se rv ices ,  su p p l ie s ,  and equipment.

A weighting procedure s im i la r  to Babcock's (1981/1982) was also 

used in t h i s  study to develop a composite index based on pr ice  indexes 

from the HEPI (See Appendix E). In t h i s  s tudy,  professional  s a la r i e s  

were weighted 79.5% and nonprofessional wages and s a la r i e s  were weighted 

20.5% fo r  the personnel compensation subindexes in order  to develop a 

composite index fo r  th i s  component. Fringe benef i ts  were not used 

since these  cos ts  had been removed from a l l  expenditure data .  In Table 

3 .2 ,  the HEPI fo r  each o f  these subindexes as well as fo r  the to ta l  

component of  personnel compensation has been l i s t e d  fo r  the years  under 

study. As t h i s  t a b le  i l l u s t r a t e d ,  nonprofessional wages and s a la r i e s  

were r i s i n g  more sharply than professional  wages during th i s  time 

period.

For the contracted  s e rv ic e s ,  supp l ie s ,  and equipment component, 

the subindexes o f  s e rv ice s ,  supplies  and m a te r ia l s ,  and equipment were 

used (Hyatt ,  1982) since the emphasis in t h i s  study was on in s t ru c t io n a l  

expenditures .  These were the subindexes most l i k e ly  to  be incurred fo r  

the r e s t  of  the expenditures in t h i s  ob jec t  code. In t h i s  s tudy,  

services  were weighted 54.9%, supplies  and m ate r ia ls  were weighted 

26.3%, and equipment was weighted 18.8% to  develop a composite index 

fo r  t h i s  component. In Table 3 .3 ,  the HEPI f o r  each subindex as well 

as fo r  the component of  contracted s e rv ices ,  supplies  and m a te r ia l s ,  

and equipment has been l i s t e d  f o r  the years  under study.  As t h i s  t ab le  

i l l u s t r a t e d ,  i n f l a t i o n  in these subindexes was more evident  a f t e r
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TABLE 3 .2

COMPOSITE INDEX FOR PERSONNEL COMPENSATION SUBINDEX

Fiscal
Year

Professional  
Sa la r ie s  *

Nonprofessional 
Wages and„ 

S a la r ie s  *
Personnel

Compensation
Composite

Index

1976 5.2 8.1 5.8 100.0

1977 4.7 6.5 5.1 105.1

1978 5.1 7.8 5.7 111.1

1979 6.1 7.9 6.5 118.3

1980 7.1 9.2 7.5 127.2

1981 8.8 9.3 8.9 138.5

Weighted 79.5%

Weighted 20.5%

cData from Research Associates of Washington, 1982
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TABLE 3 .3

COMPOSITE INDEX FOR CONTRACTED SERVICES, 

SUPPLIES, AND EQUIPMENT SUBINDEX

Fiscal
Year Services3,d

Supplies 
and . . 

Materials  * Equipmentc,d

Contracted 
Services,  
Supplies ,  

and Equipment
Composite

Index

1976 4.8 4.6 5.9 5.0 100.0

1977 5.9 5.1 6.9 5.9 105.9

1978 5.6 4.3 7.9 5.7 111.9

1979 6.0 7.6 9.2 7.0 119.7

1980 8.1 18.1 9.8 11.0 132.9

1981 11.6 13.0 7.6 11.2 147.8

aWeighted 54.9%

^Weighted 26.3%

Weighted 18.8%

dData from Research Associates o f  Washington, 1982
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f is ca l  year  1979.

After  these components were computed, they were combined to form 

an overal l  composite index fo r  in s t ru c t io n a l  expenditures with personnel 

compensation weighted 84.6% and contracted  se rv ices ,  supp l ies ,  and 

equipment weighted 15.4%. Therefore , personnel compensation was 

weighted between Hals tead 's  (1975) and Babcock's (1981/1982) weights.

In Table 3 .4 ,  the HEPI for  each of these components as well as fo r  the 

composite index has been l i s t e d  fo r  the years  under study. This index 

was used to f a c to r  out in f l a t i o n  from ins t ru c t io n a l  costs  per s tudent  

un i t  (See Appendix F). This adjustment was only necessary when making 

in te ry e a r  comparisons of cost  data .

In add i t ion ,  the HEPI was used to f a c to r  out i n f l a t i o n  from s t a t e  

appropriat ion revenues as recommended by Skousen e t  a l .  (1975). In 

Table 3 .5 ,  the overa l l  HEPI fo r  each year  as well as the index fo r  the 

six years  used in t h i s  study has been l i s t e d .  After  i n f l a t i o n  was 

factored out ,  f inanc ia l  data were used to  make comparisons across  the 

years.

F ina l ly ,  to  r e f l e c t  the f a cu l ty  perspec t ive ,  the CPI was used to 

fac to r  out i n f l a t i o n  from average facu l ty  s a la r i e s  as suggested by 

Gilmartin (1981). In Table 3 .6 ,  the overal l  CPI fo r  each yea r  as well 

as the index fo r  the s ix  years  used in t h i s  study has been l i s t e d .

After in f l a t io n  was factored o u t ,  f acu l ty  sa lary  data  were used to  make 

comparisons across the years.

Measurement cons idera t ions :  The problem of f r inge  b e n e f i t s . The

treatment of f r inge  benef i ts  in  the Commonwealth o f  Virginia has been 

incons is ten t  across the s ix -yea r  period used in t h i s  study. From
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TABLE 3.4

COMPOSITE INDEX FOR INSTRUCTIONAL EXPENDITURES

Fiscal
Year

Personnel 
Compensat ion* 

Subindex

Total Contracted 
Services ,  Supplies,  

and Equipment * 
Subindex

Total
Composite

Ins t ruc t iona l
Expenditures

Index

1976 5.8 5.0 5.7 100.0

1977 5.1 5.9 5.2 105.2

1978 5.7 5.7 5.7 111.2

1979 6.5 7.0 6.6 118.5

1980 7.5 11.0 8.0 128.0

1981 8.9 11.2 9.3 139.9

aWeighted 84.6%

^Weighted 15.4%

cData from Research Associates of  Washington, 1982
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TABLE 3.5

HEPI FOR STATE APPROPRIATION REVENUES

Fiscal
Year HEP Ia

Sta te  Appropriation Revenues 
Index

1976 6.6 100.0

1977 6.5 106.5

1978 6.7 113.6

1979 7.7 122.4

1980 9.9 , 134.5

1981 10.7 148.9

a Data from R esearch  A ss o c ia te s  of  W ashington, 1982
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TABLE 3.6 

CPI FOR FACULTY SALARY EXPENDITURES

Fiscal
Year CPIa

Faculty Salar ies  
Index

1976 7.1 100.0

1977 5.8 105.8

1978 6.8 113.0

1979 9.3 123.5

1980 13.3 139.9

1981 11.6 156.1

a Data from R esearch A sso c ia te s  o f  W ashington, 1982
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academic years 1976-1978, f r inge benef i t s  were cen t ra l ly  appropriated 

and were not r e f lec ted  in i n s t i tu t io n a l  expenditure accounts nor s t a t e  

appropriations to i n s t i t u t i o n s  except for  sponsored programs. Beginning 

in academic year  1979, f r inge  benef i ts  were appropriated to each 

individual i n s t i t u t i o n  as a par t  of s t a t e  appropriations and were also 

re f lec ted  in each functional expenditure account. Therefore, the data 

were not comparable across the years .

To adjust  fo r  t h i s  inconsis tency,  f r inge benef i ts  were removed 

from academic years 1979-1981 HEGIS data in order to derive comparable 

data .  They were removed from these yea rs '  data since i n s t i tu t io n a l  

data by functional expenditure account were avai lab le .  The same data 

were not ava i lab le  to add f r inge benef i ts  back to the f i r s t  three 

f i s c a l  years '  data .  Therefore, from 1979 to 1981 each i n s t i t u t i o n ' s  

HEGIS Finance Survey form was recoded purging the amount of f r inge 

benef i ts  out of  each functional expenditure account such as in s t ruc t ion  

or public serv ice .  To do t h i s ,  the Commonwealth of  V irg in ia ' s  budget 

was consulted (VDPB, 1980) fo r  f i s c a l  year  1978-1979. Data from the 

Commonwealth of V irg in ia ' s  accounting system were consulted for  f i s c a l  

years 1979-1980 and 1980-1981 {Virginia,  Department of  Accounts, 1980,

1981). Except fo r  sponsored programs which included f r inge benef i ts  in 

a l l  yea rs ,  f r inge benef i ts  were removed from each functional expenditure 

account while to ta l  educational and general expenditures were also 

recoded for  the to ta l  amount removed from each of these expenditure 

categories .

I t  was also necessary to recode s t a t e  appropriation revenues to 

remove the amount of  f r inge  benef i ts  t h a t  were included in
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appropria tions fo r  these years .  Consequently, t o ta l  current  fund 

revenues were also recoded to remove the amount of fr inge benef i t  

appropria tions tha t  were purged out of s t a t e  appropriation revenues. 

Therefore, the data fo r  a l l  six  years used in th i s  study did not 

include employee's f r inge benef i t s ,  except for  sponsored programs, to 

achieve data comparabili ty.  I t  was fo r  t h i s  reason tha t  the composite 

price index developed in th i s  study for  in s t ruc t iona l  expenditures did 

not include fr inge benef i t s .

Measurement considerat ions:  Determining i n s t i t u t i o n a l  complexity.

In order to determine the number of programs offered in V irg in ia ' s  

colleges and u n iv e r s i t i e s ,  data were gathered from SCHEV (1975c, 1977, 

1978a, 1979a, 1979e, 1982a, 1982c). In add i t ion ,  fo r  the community 

college s ec to r ,  the same type of information was gathered from the VCCS 

(1974, 1976, 1977b, 1978b, 1979b, 1980b).

Many of the programs were continually  offered across the s ix-year  

period used in th is  study. However, some programs were deleted ,  others 

were consolidated,  and new ones were introduced as some in s t i t u t i o n s  

became more complex in the number of programs offered as well as by the 

type of  programs offered.  For programs, such as foreign languages, 

tha t  were consolidated, i t  was necessary to re t ro ac t iv e ly  recode them 

for  a l l  years  in order to prevent a d i s to r t io n  in complexity during the 

year of  consolidat ion.  Otherwise, there would have been inconsis tencies  

across the years  when counting the number of  programs offered.  As 

in s t i t u t i o n s  broadened t h e i r  missions, some of them added a number of 

new graduate programs. Even though the to ta l  number of programs 

offered may have remained the same, the mix of programs could have
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changed as more expensive graduate programs were introduced when there 

were av a i lab le  funds fo r  t h e i r  support which represented respent  

economies fo r  the in s t ru c t io n a l  function and an increasing in s t ru c t io n a l  

expenditure proport ion.  Once the number of  programs offered  by an 

i n s t i t u t i o n  was determined (See Appendix G), i t  was divided by FTE s iz e  

and multi pled by 100 to give the operat ional d e f in i t io n  of complexity 

which was the  number of programs offered per 100 FTE s tudents  (See 

Appendix H).

Measurement cons ide ra t ions :  Analyzing i n s t i t u t i o n a l  f inanc ia l  

s t a b i l i t y . To measure the  f inanc ia l  s t a b i l i t y  of i n s t i t u t i o n s  over 

t ime, several s teps  were necessary. The f i r s t  was to  e s t a b l i s h  bench­

mark data fo r  f inanc ia l  s t reng th  fo r  a se lec ted  year  f o r  each i n s t i t u ­

t ion  (Minter & H. R. Bowen, 1980b) and then to  determine t rends  based 

on changes across  the years  (Kramer, 1978; Updegrove, 1978) with 

considera t ion fo r  i n f l a t i o n  (Brubaker,  1979). To be c o n s i s t e n t ,  a 

trend needed to  have the same meaning fo r  comparable i n s t i t u t i o n s  and 

for  d i f f e r e n t  leve ls  (Kramer, 1982). Minter and H. R. Bowen (1976) 

used th i s  type of  approach when developing t h e i r  s e r ie s  of ind ica to rs  

fo r  the p r iv a te  sec to r .

More r e ce n t ly ,  Gilmartin (1981) and Minter and H. R. Bowen (1980b) 

have developed ind ica to rs  th a t  were app l icab le  to  the public s ec to r .

In th i s  s tudy,  the following r a t i o s ,  derived from the l i t e r a t u r e  review 

and a conceptual framework for  f inanc ia l  s t a b i l i t y  which r e f le c te d  

s t r e s s e s ,  i n s t i t u t i o n a l  responses , and curren t  i n s t i t u t i o n a l  condit ions 

(Dickmeyer, 1983), were used as s t a t i c  ind ica to rs  of  f inanc ia l  s t a b i l ­

i t y :
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ITEM CHARACTERISTIC MEASURED

1. FTE students Enrollment level

2. Average sa la ry  of  facu l ty

3. Full-time facu l ty  

4 . .  S taff ing r a t io

Adequacy of  academic resources

Academic opportunity

Level of academic resources

5. In s t ru c t io n / to ta l  e & g exp. Academic emphasis.

In his  study, Gilmartin (1981) found th a t  i n s t i t u t i o n s  in d i s t r e s s  

had fewer students .  Schipper 's  (1981) findings were comparable. A low 

level of  students l imited  an i n s t i t u t i o n ' s  a b i l i t y  to  withstand any 

serious enrollment decl ine (Andrew & Friedman, 1976). This also made 

in s t i t u t i o n s  more dependent on revenues (Col l ie r  & Patr ick ,  1978). 

Smaller in s t i t u t i o n s  also  had lower enrollment growth ra tes  and th e re ­

fore more f inancial pressure (Marks, 1980) along with less  f l e x i b i l i t y  

(Hughes, 1979).

Gilmartin (1981) found the average facu l ty  sa lary  level to be 

lower in d is t re ssed  i n s t i t u t i o n s  which have remained v iable  a t  the 

expense of t h e i r  facu l ty .  In essence,  these in s t i t u t i o n s  have reduced 

t h e i r  academic resources as a response to d i s t r e s s  versus rea l loca t ing  

resources within the in s t ruc t iona l  function. A continuation of th i s  

trend could reduce the f l e x i b i l i t y  o f  an i n s t i t u t i o n  to respond to any 

other  environmental changes or to  compete fo r  facu l ty  with less  academic 

resources. However, Lingenfel ter  (1982) warned th a t  d i f f e r e n t  facu l ty  

mixes among ranks could y ie ld  a high average a l l  rank sa la ry ,  while 

individual ranks were lower, th a t  was misleading fo r  comparison pur­

poses. For t h i s  reason, each rank was separa tely  assessed in th is  

study. Also, the range of facul ty  s a la r ie s  could influence the
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competency of  the s t a f f  (Russell & Doi, 1956c) which could be lower, 

along with the average sa la ry ,  when there were more facu l ty  in the 

upper ranks. There could also be a t radeo f f  between average s a la r ie s  

and the s ta f f in g  r a t io  which would mask a change in one of  them. A 

higher s ta f f ing  r a t io  would mean less  f acu l ty  were needed and they 

could be paid a higher salary  i f  there  were the same level of  resources 

while more facul ty  of ten meant lower average s a la r i e s .  In essence, the 

facu l ty  paid the price for  small c lasses  or a reduced workload.

Distressed in s t i tu t io n s  had fewer facu l ty  and lower s ta f f in g  

ra t io s  (Gilmartin,  1981). Therefore, they were faced with inadequate 

academic resources. These i n s t i t u t i o n s  were not as e f f i c i e n t  (T ru i t t ,

1975) as those not in d i s t r e s s .  Relatedly, Russell and Doi (1956d) 

suggested th a t  an improvement in the s ta f f in g  r a t i o  should be achieved 

by increasing class  s izes  versus increasing teaching loads. The 

s ta f f in g  r a t io  indicated the degree an i n s t i t u t i o n  was committed to  

providing an adequate s t a f f  to meet i t s  needs (Bolin & McMurrain,

1969). Dickmeyer (1980a) implied th a t  these two ind ica tors  were also 

measures of  in s t i t u t i o n a l  academic opportunity. When there  were less  

facu l ty ,  there  was less  d iv e rs i ty  of opportunity fo r  s tudents .  This 

suggested tha t  there would be less  complexity or  programs offered.

The percentage of  educational expenditures devoted to  ins t ruc t ion  

conveyed an i n s t i t u t i o n ' s  p r io r i t y  upon the  ins t ruc t iona l  function as 

an academic resource (Dickmeyer & Hughes, 1979a). Smaller in s t i t u t i o n s  

had to  cover t h e i r  fixed costs which l e f t  a smaller percentage of  t h e i r  

budget to be devoted to  t h e i r  academic missions (Dickmeyer, 1980a).

This same condition could also have occurred during a budgetary c r i s i s
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when other  costs were r i s in g  more rapidly  (Boyer, 1981). On several of 

these in d ica to rs ,  a posit ion too f a r  from the mainstream would t r ig g e r  

questions about the q u a l i ty  of  an i n s t i t u t i o n  as well as i t s  a b i l i t y  to 

respond to  changes in the environment and would be s igna ls  of d i s t r e s s  

(Glenny & F. M. Bowen, 1980).

After  ca lcu la t ing  the in d ic a to rs ,  three categories  were used to 

rank i n s t i t u t i o n s .  They were: (1) s trong,  (2) s ta b le ,  and (3) weak.

Financial ly  d is t re ssed  i n s t i t u t i o n s  usually had extreme values fo r  some 

of  these indicators  (C o l l ie r  & Pa t r ick ,  1978). One composite score 

(Gilmartin,  1981) was computed from these ind ica tors  to assess the 

current  f inancial s t a b i l i t y  of  colleges  and u n iv e r s i t i e s  in Virginia.  

Minter and H. R. Bowen (1976) have used th i s  approach to  develop a 

s ingle  index of s trength  or weakness. I n s t i tu t io n s  t h a t  were rated  as 

strong had s u f f i c i e n t  resources to  conduct h igh-quali ty  programs and 

had managed t h e i r  resources e f f e c t iv e ly .  In sho r t ,  they were f le x ib le  

to  respond to changes in the environment. Gilmartin (1981) used 

standard scores with a mean of  zero and minus one standard deviation to 

c la s s i fy  i n s t i t u t i o n s ,  by se c to r ,  t h a t  were in d i s t r e s s .  The purpose 

of t h i s  approach was to  iden t i fy  i n s t i t u t i o n s  with pa t te rns  of ind ica tor  

values s im i la r  to those th a t  had experienced decl ine.

The determination of f inanc ia l  s t a b i l i t y  was made fo r  1980-1981, 

which was the most recent  academic year  th a t  complete data were a v a i l ­

ab le ,  as well as fo r  the preceding f ive  years  which included three 

years before any change in the budget formula. Unlike the  pr iva te  

s ec to r ,  public i n s t i t u t i o n s  could have been f in a n c ia l ly  weak (Dickmeyer, 

1983) but not prone to bankruptcy (Minter & H. R. Bowen, 1980b) since
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they had the resources of  a s t a t e  backing them even though they may

have needed addi t ional  venture cap i ta l  (Kramer, 1980). However,

Dickmeyer (1983) added th a t :

The degree of  l inkage of the system depends on whether the 
i n s t i t u t i o n  i s  publ ic  or independent. . . .  In i n s t i t u t i o n s  
with t i g h t l y  linked systems, any decl ines  in enrollment-driven 
or o ther  revenues are  d i r e c t ly  f e l t ,  f i r s t  by f inanc ia l  
reserves  and then by the academic system. I n s t i t u t i o n s  th a t  
have exhausted t h e i r  marketing and f ina nc ia l  reserves  are more 
l ik e ly  to fee l  the heavies t  environmental s t r e s s  in t h e i r  aca­
demic system. . . . Many s ta t e s  have funding f loo rs  or  other 
forms o f  p ro tec t ion .  All t h i s  may be changing, however. As 
s ta t e s  become less  able to  ‘Support higher  education, they may 
be becoming less  able to p ro tec t  i n s t i t u t i o n s  from s t r e s s fu l  
f lu c tu a t io n s ,  (p. 20-21)

T ra d i t io n a l ly ,  es tab l ished  support leve ls  have tended to  maintain

themselves (Marks, 1980). However, the re  was no guarantee t h a t  a s t a t e

would s trengthen i t s  support through increased appropria t ions  i f  an

i n s t i t u t i o n  became f in a n c i a l ly  t roubled (Lupton e t  a l . ,  1976) or

suffered  an erosion of  i n s t i t u t i o n a l  q u a l i ty  e spec ia l ly  i f  a s t a t e  was

undergoing f inancia l  s t r a i n  (Halstead & McCoy, 1978). Furthermore,

under these cond i t ions ,  i n s t i t u t i o n a l  autonomy in decis ion making could

be threatened  by increased c e n t r a l i z a t io n  of  au th o r i ty  to  the s t a t e

level from demands fo r  g rea te r  accoun tab i l i ty  (Breneman, 1981).

F in a l ly ,  an i n s t i t u t i o n ' s  f l e x i b i l i t y  to  success fu l ly  respond to

declin ing condit ions could be l imited .

Some s t a t e  i n s t i t u t i o n s  have been kept a f l o a t  by p o l i t i c a l  choice

(Breneman, 1981). Mingle, Berdahl, and Peterson (1981) suggested th a t

c losures  of  public i n s t i t u t i o n s  would be a ra re  event due to  p o l i t i c a l

opposition and concern of  providing access to  i so la ted  regions.  Even

though the brink concept did not apply to  public  i n s t i t u t i o n s ,  they
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were s t i l l  experiencing several forms of  d i s t r e s s  (C o l l ie r ,  1979) which 

could be measured even though the ind ica tors  d i f fe red  from the private  

sec tor  and re la ted  to s t a t e  appropriat ions and budgetary cutbacks 

(Lupton e t  a l . ,  1976) as well as f inancia l  s t a b i l i t y ,  versus the 

balance sheet  (Minter & H. R. Bowen, 1980b).

The second step necessary to complete the analys is  of i n s t i tu t io n a l  

f inancial  s t a b i l i t y  was to determine where individual in s t i t u t i o n s  were 

headed between years (Col l ie r  & Pa tr ick ,  1978). For adequate f inancial 

ana lys is ,  several years of data were necessary (Coldren, 1978) to 

discern trends (Robinson, 1975) about an ind ica tor  which was often more 

reveal ing than the indica tor  i t s e l f  (T ru i t t ,  1975). Jenny (1979a) 

suggested th a t  three  to f ive  years would be a s u f f i c i e n t  time to 

r e f l e c t  the implementation and response to planning for  change. 

Furthermore, previous val idat ion e f fo r t s  have iden t i f i ed  d i f f e ren t  

change indicators  versus s t a t i c  ind ica tors  (Gilmartin,  1981).

An i n s t i t u t i o n  may have been in f inancia l  t rouble in one year but 

subsequently responded to revenue or enrollment d i s t r e s s  to improve i t s  

f inancial  s t a b i l i t y  (Frances, 1982b; Minter & H. R. Bowen, 1980b) 

and/or ameliorate i t s  d i s t r e s s .  On the other  hand, an i n s t i t u t i o n ' s  

posit ion may have worsened (Coldren e t  a l . ,  1979) due to responses such 

as the addi t ion of new programs th a t  would not r e g i s t e r  inmediate 

improvement but benef i t  the fu ture  o f  an i n s t i t u t i o n .  Furthermore, an 

individual i n s t i t u t i o n  may have declined or  the whole sector  could face 

the same condition (Brubaker, 1979).

The f inancia l  s t a b i l i t y  of  i n s t i t u t i o n s  may have varied across 

sectors  (Balderston, 1972b; Campbell, 1982; Zammuto, 1982c) as well as
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the e f fec t iveness  of  t h e i r  responses (Lanier & Anderson, 1975). The 

community col leges  have not faced the  same external  environment and 

pressure  as some of the comprehensive i n s t i t u t i o n s  (Minter & H. R. 

Bowen, 1980b). This study did not attempt t o  e s ta b l i sh  cau sa l i ty  

between a change in the s tuden t - facu l ty  r a t i o  and i n s t i t u t i o n a l  f inan­

c ia l  s t a b i l i t y  even though there could have been a r e la t io n s h ip  (Alwin 

& Hauser, 1975). There were too many o ther  intervening var iab les  

(Feldman, 1971; Weathersby, 1977) and responses th a t  influenced an 

i n s t i t u t i o n s  s u s c e p t i b i l i t y  to  dec l ine .  However, a r e l a t io n a l  trend 

surrounding a change in the  budget formula could emerge from th i s  

process of analyzing the f inancia l  s t a b i l i t y  of  V i rg in ia ' s  colleges  and 

u n iv e r s i t i e s  which would be of  i n t e r e s t  to  pol icy makers (C o l l ie r  & 

P a t r ick ,  1978).

Minter and H. R. Bowen (1980b) and Gilmartin (1981) have developed 

a s e r i e s  of  ind ica to rs  to  assess any change across the  years .  In th i s  

s tudy,  the following r a t i o s ,  derived from the l i t e r a t u r e  and a concep­

tual  framework fo r  f inanc ia l  s t a b i l i t y ,  were used as ind ica to rs  of  the 

change in f inanc ia l  s t a b i l i t y :

ITEM CHARACTERISTIC MEASURED

1. % change in avg. facu l ty  sa la ry  Salary d i s t r e s s

2. % change in FTE enrollment Enrollment d i s t r e s s

3. % change in t o t a l  revenues Revenue d i s t r e s s

4. % change in i n s t .  co s t / s tu d ,  un i t  Academic resource d i s t r e s s

5. % change in i n s t . / t o t a l  e & g Academic emphasis d i s t r e s s .

In his  s tudy,  Gilmartin (1981) found t h a t  i n s t i t u t i o n s  in d i s t r e s s

had lower constant  average facu l ty  s a la r i e s .  They allowed compensation
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to f a l l  behind i n f l a t i o n  r a th e r  than re trench  s t a f f  (Minter & H. R. 

Bowen, 1980a) which r e su l ted  in sa la ry  d i s t r e s s .  This responsive 

change r e f l e c te d  the a b i l i t y  and wil l ingness  o f  an i n s t i t u t i o n  to 

maintain s a l a r i e s  commensurate with i n f l a t i o n  (Dickmeyer & Hughes, 

1979a). I f  t h i s  trend continued,  i t  would reduce an i n s t i t u t i o n ' s  

f l e x i b i l i t y  to respond to  a changing environment (Gomberg & Atelsek, 

1981) and lower the morale of  i t s  f acu l ty  which was an academic r e ­

source.

I f  e i t h e r  revenues (Peterson, 1981) or enrollments (Hughes, 1980; 

Marks, 1980) were dec l in ing ,  these were s igna ls  for  i n s t i t u t i o n s  to 

monitor.  According to Minter (1979b), the t rend  in revenues was a 

v i t a l  f inanc ia l  sign s ince  any decrease meant t h a t  a revenue source was 

not growing to cover higher cos ts  (Heim, 1972). According to  the AED 

(1979), enrollment i n s t a b i l i t y  could co n t r ib u te  to f inanc ia l  i n s t a b i l i t y  

because o f  declining income which required one o f  the following re ­

sponses: (1) to  increase  income, (2) to  cut expenditures ,  or (3) to

a l t e r  programs. Enrollments could dec l ine  or s h i f t  between programs 

which would require  a r e a l lo c a t io n  of resources .  Zammuto (1982c) 

suggested th a t  a change of f ive  percent would have implicat ions  for 

management and fo r  the f inanc ia l  s t a b i l i t y  o f  an i n s t i t u t i o n .  Between

1973-1976, more p r iva te  than public i n s t i t u t i o n s  experienced enrollment 

dec l ines ,  but the  reverse was t ru e  between 1976-1979. Most i n s t i t u t i o n s  

did have increasing revenues which meant they witnessed enrollment 

decl ines  before revenue dec l ines .  During the l a t t e r  per iod ,  a g re a te r  

proport ion of community col leges  reported enrollment declines  along 

with decl ining revenues. Public i n s t i t u t i o n s  a lso  l o s t  income during
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th i s  period but th i s  was not as severe in advanced degree-level i n s t i t u ­

t io n s .  This pat te rn  suggested an in te rac t ion  e f fe c t  among sec to rs .

An in s t i t u t i o n  needed to  respond to e i th e r  revenue or  enrollment 

d i s t r e s s  to  remain healthy but more a f f lu en t  i n s t i t u t i o n s  had more 

slack to cut (Minter & H. R. Bowen, 1976). I f  revenues continued to  

lag behind in f l a t i o n ,  qua l i ty  could su f fe r  depending on the type of 

chosen response to decl ining condi tions. In many cases,  revenue 

d i s t r e s s  was re la ted  to enrollment d i s t r e s s  (AED, 1979; Smith, 1981). 

This would occur i f  there  was a decl ine in enrollment followed by a 

reduction in s ta te  appropriat ions  from an enrollment-driven budget 

formula and lo s t  t u i t i o n  revenue. However, there could be enrollment 

d i s t r e s s  without revenue d i s t r e s s  (Dickmeyer, 1983; Zammuto, 1982c).

J.  O'Neill  (1971) suggested th a t  expenditures could not be quickly 

adapted to enrollment changes with fixed commitments which made i t  

d i f f i c u l t  to respond to decl ine and could have weakened in s t i t u t i o n a l  

f inancia l  s t a b i l i t y .  The need to o f fe r  required courses a lso hindered 

attempts to improve ef f ic iency  (Babcock, 1981/1982). There were some 

in s t i t u t i o n s  th a t  were successful in s t a b i l i z in g  finances under dec l in ­

ing enrollment conditions (Zammuto, 1982c). The AED (1979) suggested 

th a t  costs  could be cut to achieve s t a b i l i t y  but by less  than the 

enrol lment-related revenue loss  due to the incurrence of fixed cos ts .  

Furthermore, more complex in s t i t u t i o n s  were less  suscept ib le  to e n r o l l ­

ment s h i f t s  because of  the  a b i l i t y  to make resource rea l loca t ions .  

Therefore, they may have suffered less  severe forms of enrollment 

decl ine (Zammuto, 1982c).

I f  revenues were from more diverse  sources,  an i n s t i t u t i o n  was
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l e ss  l ik e ly  to  experience revenue decline (Zammuto, 1982c). However, 

there  could have been revenue d i s t r e s s  without any enrollment d i s t r e s s  

due to budgetary cutbacks (UCB, 1979) or  rapid enrollment increases 

(Cheit ,  1971; Babcock, 1981/1982; Richardson, 1982). This would have 

occurred a f t e r  there  was a change in the  s tuden t- facu l ty  r a t io  used in 

a budget formula. This often resu l ted  in i n s t i t u t i o n a l  d e f i c i t s  which 

t r iggered  a response to increase  enrollment but only a t  the r igh t  r a te  

to be successful (Jellema, 1973b). Zammuto (1982c) found th a t  there 

was a g rea te r  proportion of i n s t i t u t i o n s  experiencing s tab le  revenues 

and declining enrollments.  This may have been explained by the buffer ­

ing of public i n s t i t u t i o n s  from more severe forms of  decl ine.  Perhaps,

there was also a lag in the  adjustment of  revenues. Recently, there 

have been more widespread budgetary cutbacks to  c rea te  fu r th e r  revenue 

d i s t r e s s  conditions.

Extreme devia t ions in these two ind ica tors  would threaten an

i n s t i t u t i o n ' s  a b i l i t y  to e f fe c t iv e ly  operate and would require  success­

ful responses to  avoid a d e te r io ra t ion  in the educational qua l i ty  of  an 

i n s t i t u t i o n  (Glenny & F. M. Bowen, 1980) due to stop-gap measures, 

i n e f f i c i e n c i e s ,  and/or rea l loca t ions  away from central programs when 

b e t t e r  e f f ic iency  was needed (Halstead, 1975). However, i n s t i t u t i o n s  

were less  prepared fo r  decline and were not l ik e ly  to retrench from 

minor occurrences when t h e i r  past experiences were based upon growth 

conditions (Zammuto, 1982c).

The real change in i n s t i t u t i o n a l  costs  per student u n i t ,  net  of 

i n f l a t i o n ,  represented the a b i l i t y  of  an i n s t i t u t i o n  to maintain i t s  

support for  in s t ru c t io n  (Dickmeyer & Hughes, 1979a) in re la t io n  to
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other  funct ions .  Changes in t h i s  ind ica to r  could a lso  r e f l e c t  improve­

ments in e f f ic ien cy  (Halstead, 1975), economies o f  scale  (Marks, 1980), 

and/or rapid enrollment increases (Lanier & Anderson, 1975). According 

to Dickmeyer (1983), t h i s  ind ica to r  attempted to  id e n t i fy  those i n s t i ­

tu t ions  where f inancia l  d i f f i c u l t i e s  had severe ly af fec ted  s tudents .

I f  o ther  expenditures were r i s in g  more rapid ly  than per u n i t  i n s t r u c ­

t ional  c o s t s ,  t h i s  would leave le ss  resources to  be devoted to  in s t r u c ­

t ion (Marks, 1980) and was of ten  achieved by the response o f  sa la ry  

d i s t r e s s  which Minter & H. R. Bowen (1980b) regarded as a misplaced 

p r io r i t y  as well as a sign of  f inancia l  d i f f i c u l t y .

When combined with the change in the in s t ru c t io n a l  expenditure 

proportion ind ica to r  (AED,1979), the  t o t a l  e f f e c t  o f  f inancia l  d i s t r e s s  

on the pa t te rn  of  i n s t i t u t i o n a l  expenditures could be assessed (Lanier 

& Anderson, 1975). A decl ine in s t a t e  funding coupled with increases 

in other  costs  has lead to a decrease in t h i s  in d ica to r  (Babcock, 

1981/1982) through rea l loca t ions  to  o ther  functional  areas .  However, 

t h i s  ind ica to r  was influenced by i n s t i t u t i o n a l  s ize  and in s t i t u t i o n a l  

type (Lanier & Anderson, 1975). Nonetheless,  these l a s t  two change 

ind ica to rs  were used by Marks (1980) to assess  i n s t i t u t i o n a l  condit ion 

changes within the community college sec tor .

After  ca lcu la t ing  these in d ic a to rs ,  th ree  ca tegor ies  were used to 

rank the change in i n s t i t u t i o n a l  f inanc ia l  s t a b i l i t y .  They were: (1)

those i n s t i t u t i o n s  t h a t  were r e s i l i e n t ,  (2) those t h a t  were s t a b l e ,  and 

(3) those t h a t  had declined.

When these two procedures were combined in to  an overal l  assessment,  

there  was a b e t t e r  ind ica t ion  of  the f inancia l  s t a b i l i t y  o f  V irg in ia ' s
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colleges and un iv e rs i t ie s  and where they were headed. I f  an i n s t i t u ­

t ion had declined in recent years r e l a t iv e  to  other i n s t i t u t i o n s  in a 

s t a t e ,  t h i s  information should be avai lab le  fo r  use in planning and 

developing policy for  the future  v i a b i l i t y  of  in s t i t u t i o n s  and an 

e f fec t iv e  higher educational system in Virginia .

The c h a ra c te r i s t i c  d ifferences  in pr iva te  and public in s t i t u t i o n s  

made comparisons nearly impossible between them (Gomberg & Atelsek, 

1981) when d i f f e re n t  indicators  were l ik e ly  to be applicable  (Coldren 

e t  a l . ,  1979). This was t rue  when making comparisons of  aggregate 

groups of i n s t i t u t i o n s  with d iss im i la r  c h a ra c te r i s t i c s  (Kramer, 1982). 

Part of  t h i s  comparison problem re la ted  to the degree of importance 

attached to  the balance sheet .  In the public sec to r ,  the balance sheet 

was less  s ig n i f i c a n t  in assessing f inancial  s t a b i l i t y  (Minter & H. R. 

Bowen, 1980b) and re f lec ted  var ia t ions  in s t a t e  accounting prac t ices .  

Furthermore, the HEGIS Financial Survey did not c o l le c t  complete 

balance sheet  information (Coldren e t  a l . ,  1979). For investment 

decision in bus iness ,  access to  the balance sheet was important to have 

a complete understanding of cash flows and l i q u id i ty  in order  to assess 

the likel ihood of  receiving an adequate re turn  on investment (SREB, 

1959). For educational i n s t i t u t i o n s ,  expenditures were f i r s t  con­

sidered; then revenues were sought (H. R. Bowen, 1980). Thus, revenue 

and expenditure data were c r i t i c a l  in understanding an i n s t i t u t i o n ' s  

f inancia l  operat ions .

Balance sheet ind ica tors  have been used to assess the r i sk  of 

f inancia l  i n s t a b i l i t y  in the pr iva te  sec tor  whereas income statement 

ind ica tors  have been used to  determine the p robab i l i ty  th a t  f inancial
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i n s t a b i l i t y  was occurring in the public sec to r  (Coldren e t  a l . ,  1979). 

Ratios th a t  dea l t  with endowments or  reserves (Zammuto, 1982b) were not 

s ig n i f i c a n t  fo r  the  public sec to r  (Hopkins & Massy, 1981) and were not 

included with the ind ica tors  used to  assess  f inanc ia l  s t a b i l i t y .

Ins tead ,  there  was g rea te r  emphasis on the growth r a te s  of revenues, 

expenditures ,  and enrollments .

In the  Commonwealth of  Virg in ia ,  a public i n s t i t u t i o n  had to 

reve r t  appropriat ions  back to  the general fund of the s ta t e  a t  the end 

of  a f i s c a l  year  i f  not spent or through e r ro r s  in projected  enrollment 

fo rec a s t s .  This type of  "budget lapse" was a l so  pract iced in Georgia 

(SCOPHEF, 1982) which encouraged i n s t i t u t i o n a l  spending for  any year-end 

purchase desp i te  i t s  p r i o r i t y  with no incent ive  to build  reserves  

(Zammuto, 1982b) or r e a l lo ca te  resources to  p r i o r i t y  programs (Chei t ,  

1971). As an a l t e r n a t iv e ,  SCOPHEF (1982) recommended the carry  forward 

for  one year  o f  year-end balances fo r  nonrecurring items to encourage 

more e f f ic ien cy  in i n s t i t u t i o n s .  Budget lapse would not have af fec ted  

research u n iv e r s i t i e s  in the public sec to r  as severely  with t h e i r  

g rea te r  amount of r e s t r i c t e d  funds which could have carr ied  over to  the 

next year  (H. R. Bowen, 1980). In c o n t r a s t ,  o ther  i n s t i t u t i o n s  were 

penalized fo r  any accumulated fund balances (Dickmeyer, 1983) and spent 

what was a l lo ca ted .  Therefore , ind ica to rs  t h a t  measured the level of 

fund balance were not s ig n i f i c a n t  f o r  the public s ec to r  (Gomberg & 

Atelsek,  1981) and did not r e f l e c t  poss ib le  manipulations of  curren t  

fund balances (Minter & H. R. Bowen, 1976). The University o f  Wisconsin 

System was also  penalized fo r  not achieving projected enrollments 

(Mortimer, 1981). In c o n t r a s t ,  the University of Toledo l o s t  revenues
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i t  was e n t i t l e d  to  under a formula when i t s  ac tual  enrollments exceeded 

project ions  (Schroeder, 1978).

With these concerns, public i n s t i t u t i o n s  have begun new revenue- 

r a i s ing  e f fo r t s  to  obtain more adequacy in funding, which was to 

replace the  erosion of  s t a t e  support,  in order to  maintain e s sen t ia l  

programs (Peat ,  Marwick, Mitchel l ,  & Co., and Rothschild , Unterberg, 

Towbin, 1982). Even though public i n s t i t u t i o n s  have undergone a 

f inancia l  s t r a i n  in recent  years  when undersupported, t h e i r  exis tence 

was s t i l l  expected to continue (F. M. Bowen & Glenny, 1980).

Design

This study was ex post fac to .  The observed treatment was an 

upward change in the budget formula for  in s t ru c t io n  which had already 

occurred and was not subjec t  to manipulation by the in v es t ig a to r  

(Kerlinger & Pedhazur, 1973). This was brought about through a l e g i s ­

l a t i v e  change ad jus t ing  c e r ta in  r a t io s  upward during the 1978-1980 

biennium (See Appendix B) from t h e i r  adoption in Appendix M fo r  the

1974-1976 biennium. This study examined the impact of t h i s  change in 

the s tuden t - facu l ty  r a t i o  and i n s t i t u t i o n s '  responses to  revenue 

d i s t r e s s .  Through a longitudinal  design comparing the data in years  

before the time o f  change in the budget formula with subsequent yea rs '  

data fo r  a l l  public i n s t i t u t i o n s  in the Commonwealth of  Virg in ia ,  the 

pa t te rn  of change or  impact on in s t ruc t iona l  costs  per s tudent u n i t ,  

i n s t i t u t i o n a l  complexity, and f inancia l  s t a b i l i t y ,  which were the 

dependent v a r iab le s ,  was analyzed.

There were several premises underlying th i s  design. One r e la ted  

to H. R. Bowen's (1980) revenue theory of  cos t .  I f  changes in a budget
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formula lowered revenue a l lo ca t io n s  to  an i n s t i t u t i o n ,  the impact upon 

in s t ru c t io n a l  cos ts  per  s tudent  u n i t  should not have been long in 

forthcoming. An i n s t i t u t i o n  could have responded to  t h i s  change by 

increasing i t s  enrollment.  However, r e l a t in g  in s t ru c t io n a l  cos ts  on a 

per s tudent  u n i t  bas is  would have con tro l led  fo r  t h i s  r eac t ion .  In 

s h o r t ,  the  impact on in s t ru c t io n a l  costs  should have been somewhat 

immediate and had a downward e f f e c t  unless an i n s t i t u t i o n ' s  response 

a l t e r e d  the  outcome or i t  was more d i f f i c u l t  to a d ju s t  costs  than 

a t t r i b u t e d  by H. R. Bowen's theory.

I f  changes in the budget formula depressed in s t ru c t io n a l  costs  per 

s tudent  u n i t ,  they could have a f fec ted  i n s t i t u t i o n a l  complexity d i f f e r ­

e n t ly .  There usually  was a time lag in phasing out a program once i t  

had been id e n t i f i e d  fo r  de le t ion .  However, t h i s  change in pol icy could 

delay the addi t ion  o f  new programs i f  there  was a reduction in an 

i n s t i t u t i o n ' s  venture c a p i t a l .  In some cases ,  t h i s  could a f f e c t  the 

a b i l i t y  o f  an i n s t i t u t i o n  to  respond to  dec l ine .  Using a t im e-ser ie s  

analys is  to  study the r e la t io n sh ip  of  i n s t i t u t i o n a l  complexity to a 

change in the budget formula would provide a measure of  the responsive­

ness o f  an i n s t i t u t i o n .

Relatedly ,  a budget formula change may not have evenly a f fec ted

a l l  higher education sec to rs .  Therefore , another  purpose of  t h i s  study
*»

was to  determine whether t h i s  change a f fec ted  both sec tors  s im i la r ly  

throughout the Commonwealth of  Virginia .  This was conducted by t e s t in g  

in te ra c t io n s  between the  sec tors  to  determine i f  they s ig n i f i c a n t ly  

d i f fe red  on the dependent va r iab les .

An o u t l in e  of  t h i s  design was as follows:
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1976 1977 1978 1979 1980 1981

Community Colleges 0^ 0^ 0g 0^ Og Og

Senior-Level I n s t i tu t io n s  0^ Og Og Ô g 0^^ 0 ^

Change in Budget Formula

All Public I n s t i tu t io n s  0 ^  0 ^  Ô g Ojg 0 ^  Ô g

Kerlinger (1973) id en t i f i ed  t h i s  as a "one-group repeated t r i a l s  

des ign."  I t  was a longitudinal design pooling time and c ross-sec t ional  

data which increased the number of  observations and has been used by 

Powel and Lamson (1972) and Zammuto and Krakower (1983) fo r  th i s  

purpose. The population of i n s t i t u t i o n s  was observed yearly  before and 

a f t e r  the change in budgetary policy . The groups were matched in order 

to el iminate the variance due to individual observations.  In th i s  

study, in s t i t u t i o n s  were analyzed separate ly  by sector  as well as for  

both sectors  together .  When using a longitudinal design, the use of 

graphs has been recommended (Kerl inger ,  1973) in order to v isua l ly  

describe re la t ions  and any in te ra c t io n s .

Data preceding the change in policy were included to r e f l e c t  

trends before and a f t e r  the time of  change. This would allow time for  

any change to be observed and to be d is t inguished from other  events 

th a t  could influence the dependent var iab les  used in th i s  study. 

Kerlinger (1973) id e n t i f i e d  the "h is tory  e f fec t"  as one po ten t ia l  

problem with a be fo re -a f te r  type of  design. When a time design was 

used in conjunction with data graphs, t h i s  would help i l luminate  the 

h is to ry  problem th a t  could have been a t t r ib u te d  to (1) program s h i f t s ,  

(2) a slow erosion of  s t a t e  support before a policy change, (3) achieved 

economies from sca le ,  (4) rapid enrollment growth or dec l ine ,  (5)
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inconsis ten t  def in i t ions  for  the ins t ruc t iona l  function across time,

(6) s ta t e  buffering a f t e r  a change in po l icy ,  or (7) the response to 

decline.

Specif ic Hypotheses

The hypotheses for  t h i s  study have been l i s t e d  below:

1. There was no d ifference in the level of  in s t ruc t iona l  costs 

per student u n i t  over time following a change in the s tuden t- facu l ty  

r a t io  within or between the two educational sec tors .

2. There were no changes among p red ic tor  variables  th a t  determined 

the variance in ins t ruc t iona l  costs  per s tudent  u n i t  over time following 

a change in the s tuden t- facu l ty  r a t i o  within or between the two educa­

t ional  sec tors .

3. There was no d ifference in the level of  i n s t i t u t i o n a l  complex­

i t y  over time following a change in the s tuden t- facu l ty  r a t i o  within or 

between the two educational sec tors .

4. There was no difference in the current  level of f inancial 

s t a b i l i t y  over time following a change in the s tuden t- facu l ty  r a t io  

within or between the two educational sec tors .

The hypotheses have been s ta ted  in t h e i r  null  form where they 

could be te s ted  against  chance expectation (Kerlinger ,  1973). I f  the 

null  hypotheses were r e jec ted ,  they should have been due to systematic 

var ia t ion  ra ther  than by chance. A s ig n i f i c a n t  £  r a t i o  would lead to  a 

re jec t ion  of  the null hypothesis of  no r e l a t io n  between predic tor  and 

c r i t e r io n  variables  (Kerlinger & Pedhazur, 1973).

S t a t i s t i c a l  Analysis

Multiple regression was employed as the primary method of
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analys is .  Kerlinger and Pedhazur (1973) suggested tha t  th i s  method was 

appropriate fo r  nonexperimental educational research to p red ic t  or 

explain c r i t e r io n  var iables  as well as to develop and t e s t  theory. In 

add i t ion ,  the stepwise regression technique has been used fo r  predic t ive  

analysis  (F icke t t ,  1977). The advantages from the use of mult iple 

regression analys is  included: (1) i t  could handle any kind and number

of independent va r iab le s ,  (2) i t  was usually the best  ana ly t ica l  method 

fo r  nonexperimental da ta ,  (3) i t  y ielded s t a t i s t i c s  useful in i n t e r ­

pret ing da ta ,  and (4) i t  f i t  the bas ic purpose of science which was to 

explain phenomenon (Kerlinger & Pedhazur, 1973). In co n t ra s t ,  the 

weaknesses from the use of  multiple  regression analys is  included: (1)

the u n r e l i a b i l i t y  of regression weights,  (2) the changing nature of 

squared semipartial  co r re la t ions  with d i f f e re n t  en try orders of  indepen­

dent va r iab les ,  and (3) the d i f f i c u l t y  of estimat ing the importance o f  

independent va r iab les '  contr ibution to the variance of  the dependent 

var iable  (Kerlinger & Pedhazur, 1973).

The assumptions of  multiple  regression as suggested by Kerlinger 

and Pedhazur (1973) were general ly  met by the data  used in t h i s  study. 

However, the £  r a t io  was usually a robust s t a t i s t i c  th a t  was r e s i s t a n t  

to the v io la t ion  of assumptions. I f  the e r ro r  terms were corre la ted  

over time, then they were au tocorrelated (Ostrom, 1978). This could 

have led to  the acceptance of an erroneous a l t e r n a t iv e  hypothesis 

because of overestimated f i t  of  the model. I f  there  was s e r ia l  corre­

l a t io n ,  the e r ro r  term was underestimated which made i t  e a s ie r  to  find 

s t a t i s t i c a l  s ign if icance .  However, the data in t h i s  study did not 

suggest a strong trend fo r  au tocorre la t ion  as indicated by the Durbin-
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Watson s t a t i s t i c .

Despite these concerns, mult ip le  regression has been the p revai l ing  

method used in higher education cost  s tud ies  during recent  years .  

Brinkman (1982), Kress (1977), and F icke t t  (1977) have used mult iple  

regression ana lys is  in t h e i r  cost  s tu d ie s .  Thus, there was precedent 

fo r  the use of t h i s  methodology. This method wil l  be included in the 

following discussion of analys is  r e l a t in g  to the sp ec i f ic  hypotheses.

The level of in s t ru c t io n a l  cos ts  per s tudent  un i t  over t ime. Per 

H. R. Bowen's (1980) revenue theory of  c o s t ,  a change in the  s tudent-  

facu l ty  r a t i o  should have forced a downward adjustment in in s t ruc t iona l  

costs per s tudent  u n i t .  Since t h i s  was a comparison of costs  over 

t ime, in f l a t i o n  had to  be factored out o f  the r e s u l t s  to r e f l e c t  i t s  

a f f e c t  on real spending (Jenny, 1979b). Otherwise, a spurious or  t rue  

d i f ference  could have been confounded by the  e f f e c t  of  i n f l a t i o n .

Since t h i s  was a pooled c ross -sec t iona l  t im e-se r ie s  design, i t  was 

necessary to  add 38 dummy v a r iab le s ,  which were i n i t i a l l y  entered 

(Zammuto & Krakower, 1983), fo r  c ross -sec t iona l  observat ions using the 

covariance model (Pindyck & Rubinfeld, 1981) to remove the e f f e c t  of 

the var iance from repeated measures. This made i t  e a s ie r  to find 

s t a t i s t i c a l  s ign i f icance  by reducing the unexplained variance from 

cross -sec t ional  observat ions .  The cost  levels  before and a f t e r  the 

policy change were analyzed to  determine i f  there  was any s ig n i f i c a n t  

d if fe rence .  To achieve t h i s  o b jec t iv e ,  time was a lso  employed as a 

dummy var iab le .  Furthermore, there  may have been an in te rac t ion  

between time and s e c to rs .  To t e s t  t h i s ,  the  cross  product of  the time 

and sec to r  var iab les  was coded as another  dummy var iab le .  However, the
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sec tor  v a r iab le  was not used in t h i s  ana lys is .  After  coding the  dummy 

var iab les  fo r  matched groups to remove the source o f  variance from 

pooled observat ions ,  t h i s  procedure a lso  removed the  between s ec to r  

variance.  Consequently, there was no remaining between sec tor  variance 

in the c ross -sec t iona l  observat ions .  However, i t  was expected th a t  the 

sectors  would vary to  some ex ten t  and could have moved in d i f f e r e n t  

d i rec t ions  over time. Therefore, each sec tor  was also ind iv idua l ly  

analyzed. Afterwards, t h i s  r e la t io n sh ip  was g raphica l ly  i l l u s t r a t e d  

fo r  a l l  i n s t i t u t i o n s  and fo r  each sec to r  as recommended by Kerlinger 

and Pedhazur (1973).

Pooled c ross -sec t iona l  t im e-se r ie s  mult ip le  regress ion  analysis  

was used to  compare a l l  i n s t i t u t i o n s  and the two sec tors  f o r  any 

s ig n i f i c a n t  d i f fe rences  over time in in s t ru c t io n a l  costs  per s tudent  

u n i t .  This methodology was also recen t ly  used by Zammuto and Krakower 

(1983).

The determination of  the variance in in s t ru c t io n a l  costs  per  s tu ­

dent u n i t  over t ime. One objec t ive  of  t h i s  study was to determine 

which p red ic to r  var iab les  explained the variance in in s t ru c t io n a l  costs  

per s tudent u n i t  in V irg in ia ' s  col leges  and u n i v e r s i t i e s .  Adams, 

Hankins, and Schroeder (1978) i d e n t i f i e d  th i s  approach as r e la t io n a l  

ana lys is .  Wing and Williams (1977) suggested t h a t  iden t i fy ing  these  

var iab les  could r e s u l t  in adjusted operations to  br ing about improved 

e f f ic iency  and more e f f e c t iv e  use of  resources.

Possible explanatory pred ic to r  var iab les  included: (1) s i z e ,  (2)

i n s t i t u t i o n a l  complexity (Carter ,  1978), (3) the  s t a f f i n g  r a t i o  (Hough, 

1970), (4) the average facu l ty  sa la ry  (Tyndall & Barnes, 1962), (5) the
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mix of  graduate to  undergraduate s tuden ts ,  (6) the in s t ruc t iona l  

expenditure proport ion,  (7) to t a l  i n s t i t u t i o n a l  revenues, (8) time when 

the re  was a change in po l icy ,  (9) a nonl inear  trend fo r  s iz e ,  (10) 

in te ra c t io n s  between time and o ther  independent va r iab les  espec ia l ly  

when the a f f e c t  of  continuous va r iab les  were not the same a f t e r  a 

change in po l icy ,  and (11) the in t e ra c t io n  between a nonlinear  trend 

fo r  s ize  and time. To be se lec ted  as an in s t ru c t io n a l  cost  v a r ia b le ,  

P i c k e t t ' s  (1977) c r i t e r i a  included: (1) i t  must have been v a l id ,  (2)

i t  must have been r e l i a b l e ,  (3) data  should have been ava i lab le  fo r  the 

years  needed, and (4) previous research should have employed the 

var iab le .

In his  study on community co l leg es ,  Mullen (1981/1982) looked a t  

t rends in s ize  to explain educat ional  and general cos ts  per s tudent .  

Based on a l i t e r a t u r e  review and expected r e la t io n sh ip s  of  costs  and 

volume, s ix  cost  curves were t e s t e d .  For average c o s ts ,  a nonlinear 

curve explained the highest  variance.  However, fo r  in s t ruc t iona l  costs 

per s tuden t ,  a hyperbolic curve,  where the re  was a lack of scale  of 

economies beyond a minimum enrollment l e v e l ,  was the best  f i t .  Average 

cos ts  decreased rapidly  to  1,000 FTE's but were l in e a r  over much of the  

range which suggested th a t  average and marginal costs  were col l i n e a r .  

Since budget formulas were l i n e a r ,  his  f indings  followed expecta t ions .

After  reviewing the l i t e r a t u r e ,  F icket t  (1977) se lec ted  independent 

var iab les  by program area ,  using stepwise reg res s ion ,  on a f i s c a l  year  

bas is .  Direct in s t ru c t io n a l  cost  per s tudent  semester hour was the 

dependent va r iab le .  The p red ic to r  var iables  used, which var ied in 

order  of se lec t ion  by program, included: ( l )  average c lass  s i z e ,  (2)
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annual FTE facu l ty ,  (3) FTE s tudents ,  and (4) average annual sa la ry  per 

FTE facu l ty .  He found tha t  workload var iab les  had negative co e f f ic ien ts  

while average facu l ty  s a la ry ' s  c o e f f ic ien t  was pos i t ive .

Wing and Williams (1977) used a model to  explain t o t a l  in s t ru c ­

tional  and departmental research expenditures.  Based on regression 

coef f ic ien ts  fo r  research u n iv e r s i t i e s ,  s t a t e  and tu i t i o n  revenues, the 

r a t io  of  graduate to undergraduate s tuden ts ,  and s ize  were a l l  posi­

t iv e ly  re la ted  while the s ta f f ing  r a t io  was negatively re la ted  to 

expenditures.  For doctora l-grant ing u n i v e r s i t i e s ,  no f ac to rs  were 

d i re c t ly  re la ted  to students who were put in a secondary posit ion  to 

research.  However, to ta l  facu l ty  and s t a t e  revenues were pos i t ive ly  

re la ted  while other  services  was negatively  re la te d  to expenditures.

The formula approach was more dominant for  the doctora l-grant ing 

un iv e rs i t i e s  which suggested d i f f e re n t  spending pa t te rns  between these 

two groups of  i n s t i t u t i o n s .  However, the explanatory fac to rs  were 

complex and were the function of more than a few var iab les .  Nonethe­

le s s ,  the cost  functions fo r  both i n s t i t u t i o n a l  types were probably 

less  accurate ,  with the j o i n t  production process ,  than f o r  the community 

colleges (Brinkman, 1982). The multidimensional aspect o f  the explan­

atory var iables  was considered in th i s  study in order to  reduce the 

problems th a t  could r e s u l t  in in te rp re ta t io n  as indicated by Wing and 

Williams (1977).

Brinkman (1982) warned of the regression fa l la cy  in a cross-  

sect ional study when average costs were driven downward in la rger  s ize  

in s t i t u t i o n s  which could have overestimated sca le  economies and under­

estimated marginal cos ts .  He used a l in e a r  cos t  function to estimate
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t o ta l  in s t ruc t iona l  costs fo r  research and doctoral-granting univer­

s i t i e s  and found th a t  graduate enrollment was a s ig n i f i c a n t  f ac to r .  

However, average facul ty  sa la ry  was not s ig n i f ic an t  but there  were 

s im i l a r i t i e s  among research and doctoral-granting u n iv e r s i t i e s  a f t e r  he 

controlled  fo r  d ifferences  in enrollment and program emphasis. Based 

on to ta l  co s ts ,  he suggested th a t  marginal costs were ra ther  constant  

with scale s ince  they decreased quickly then level led  rapidly .

To increase  sample s iz e ,  i t  was necessary to pool years and 

c ross-sec t ional  observations (Kerlinger & Pedhazur, 1973). Multicol- 

l i n e a r i t y  among independent var iables  has been one problem in the use 

of  mult iple regression analysis  since the order of  entry  influenced the 

amount of variance a t t r ib u te d  to each var iable .  Because of  the mult i-  

coil  in ea r i ty  concern, in te rc o r re la t io n s  between the independent v a r i ­

ables were analyzed.

I f  specifying the entry order was impossible or less  important fo r  

pred ic t ive  equat ions,  the stepwise regression technique was avai lab le  

to s e le c t  the entry  order of var iables  and was the approach used in 

th i s  study. For explanatory ana lys is ,  the theory behind the problem 

and prac t ica l  experience should have guided the order of entry.  The 

data were analyzed by using S t a t i s t i c a l  Analysis System (SAS) (Helwig & 

Council,  1979) procedures.

Another object ive  of  t h i s  study was to determine i f  a change in 

the s tuden t - facu l ty  r a t io  a l te red  the re la t ionsh ip  among independent 

var iables  and t h e i r  amount of  explained variance in ins t ruc t iona l  costs  

per student u n i t  which was the dependent var iab le .  Did these va r iab le s '  

re la t ionsh ips  to the dependent var iable  remain unchanged over time?
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Pooled cross-sect ional  t ime-ser ies  multiple regression analysis  was the 

approach used to  examine these r e la t ionsh ips .  A stepwise multiple 

regression of independent variables  influencing the variance in i n s t r u c ­

tional costs  per student un i t  was run for  the years  included in t h i s  

study. A separate equation was run for  each sector  and fo r  a l l  i n s t i ­

tu t ions .  Variables for  t ime's  in te rac t ion  with other predic tors  were 

included to determine i f  t h e i r  influence on in s t ruc t iona l  costs per 

student unit  changed over time. These were included a f t e r  coding the 

durnny vectors fo r  the cross -sec t ional  observations.

Fringe benef i ts  have been removed from the l a t t e r  three years '  

data fo r  consistency. In add i t ion ,  in f la t io n  has also been factored 

out of  ins t ruc t iona l  costs  per student u n i t ,  average facu l ty  s a l a r i e s ,  

and educational and general revenues to r e f l e c t  the real level of  these 

variables  across the years .  Otherwise, per u n i t  in s t ruc t iona l  costs  

and these  other  independent var iab les  would have increased due to the 

in f la t io n  e f fe c t .

In the process of conducting t h i s  ana lys is ,  ce r ta in  other  r e l a ­

t ionships  among the var iables  were considered. One example was the 

ins t ruc t iona l  expenditure proportion and i t s  change over time to 

determine i f  i t  was maintained (Cavanaugh, 1969) in response to changing 

conditions or to  iden t i fy  rea l loca t ions  to o ther  funct ional  areas.  By 

using co r re la t iona l  and regression ana lys is ,  the re la t ionsh ip  between 

ins truc t ional  costs  per student u n i t  and s ize  was also analyzed. Per 

Maynard's (1971) threshold theory,  an increase in the s ta f f in g  r a t i o  

should have increased the  threshold level where economies of  scale  were 

achieved. I f  t h i s  response was taken, the amount of explained variance
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and co r re la t io n  between these var iab les  could have changed as demon­

s t r a t e d  by a s ig n i f i c a n t  in t e ra c t io n  between time and the nonlinear  

trend o f  s ize  with the dependent va r iab le .

Corre la tional  and regression ana lys is  were a lso  used to  study the

re la t io n sh ip  between i n s t i t u t i o n a l  complexity and s iz e .  A change in 

the budget formula could have a l t e re d  t h i s  r e la t io n sh ip .  Since the 

s ta f f in g  r a t i o  influenced the number of  programs (McLaughlin e t  a l . ,  

1980), any retrenchment in the number o f  f acu l ty  in response to  revenue 

d i s t r e s s  could have reduced the pressure to  add new programs. I f  so, 

the amount of  explained variance and co r re la t io n  between these var iables  

could have changed as demonstrated by a s ig n i f i c a n t  in te rac t io n  between 

time and s ize  with i n s t i t u t i o n a l  complexity.

The level of i n s t i t u t i o n a l  complexity over t im e . I f  i n s t i t u t i o n a l

complexity was influenced by the s t a f f in g  r a t i o ,  a change in the

s tuden t - facu l ty  r a t i o  could have brought about an adjustment in the 

level o f  t h i s  var iab le  in response to  revenue d i s t r e s s .  To determine 

i f  there  was any s ig n i f i c a n t  d i f f e ren ce ,  the i n s t i t u t i o n a l  complexity 

levels  before and a f t e r  the policy change were analyzed. For the 

pooled c ross -sec t iona l  t im e-se r ie s  a n a ly s i s ,  38 dummy var iab les  were 

added to  remove the e f f e c t  of  the variance from repeated measures.  A 

dummy vector  was also  used fo r  t ime. The dummy vectors  fo r  the pooled 

cross -sec t iona l  t im e-ser ie s  mult ip le  regression analys is  were entered 

f i r s t  to  remove the variance due to  matched observat ions .  This made i t  

e a s i e r  to  f ind s t a t i s t i c a l  s ign i f icance  by reducing the unexplained 

var iance.  Afterwards, the dummy var iab le  fo r  time was entered to  t e s t  

the e f f e c t  of  the change in pol icy . After  performing the same analysis
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fo r  each individual s e c to r ,  t h i s  r e la t io n sh ip  was graph ica l ly  i l l u s ­

t r a te d  fo r  a l l  i n s t i t u t i o n s  and f o r  each sec to r .

The determination of the level  of f inanc ia l  s t a b i l i t y  over t im e .

To determine the curren t  f inanc ia l  s t a b i l i t y  of  i n s t i t u t i o n s ,  z scores 

were computed in the  manner used by Minter and H. R. Bowen (1976, 1978) 

fo r  each of  the previously i d e n t i f i e d  s t a t i c  in d ica to rs .  This was 

based upon peer comparisons by s ec to r  (Dickmeyer, 1979). Comparing 

each i n s t i t u t i o n ' s  score with the mean score of  a l l  i n s t i t u t i o n s  and 

dividing th a t  amount by the standard deviation displayed the extent  of  

deviat ion on a s tandardized bas is  from peer i n s t i t u t i o n s  within a s t a t e  

(Coldren e t  a l . ,  1979). This would reveal i f  c e r t a in  i n s t i t u t i o n s  were 

more adversely a f fec ted  by changing condit ions and was also the approach 

used by T r u i t t  (1975). This r e f l e c te d  an i n s t i t u t i o n ' s  d is tance from 

the group average.

A score one standard devia t ion  above the  mean was used as an 

ind ica t ion  of f inanc ia l  s trength  while a score one standard deviat ion 

below the mean was used as an ind ica t ion  of  f inanc ia l  weakness. The £  

scores fo r  a l l  ind ica tors  were averaged to y ie ld  one composite score 

t h a t  was used to assess  the cu r ren t  f inancia l  s t a b i l i t y  of  V i rg in ia ' s  

colleges  and u n iv e r s i t i e s .  An i n s t i t u t i o n  more than one standard 

devia t ion away from the mean was d i f f e r e n t  from 84% o f  the i n s t i t u t i o n s  

in t h a t  group.

Each change i n d i c a t o r ' s  z_ scores were also  computed to  determine 

the d i re c t io n  i n s t i t u t i o n s  were headed between years .  Minter and H. R. 

Bowen (1978) used a th ree-year  change but weighted the  most recent  year  

the heavies t  to  cha r t  the progress of  an individual  i n s t i t u t i o n  compared
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to a peer group to determine i f  i t  was improving r e l a t i v e  to the group. 

These z_ scores were averaged in the same manner previously described to 

y ie ld  a composite measure o f  the change in f inancia l  s t a b i l i t y  over 

time. The r e su l t s  of these two procedural assessments were separa tely 

presented for  each of the years  under consideration in t h i s  study.

There were a number of  fac tors  t h a t  could have influenced the 

f inancial  s t a b i l i t y  of  an i n s t i t u t i o n .  Some were largely  within the 

control of  an i n s t i t u t i o n ;  others were not.  A change in the s tudent-  

faculty  r a t io  may have af fec ted  in s t i t u t i o n a l  financial- s t a b i l i t y  

because of revenue d i s t r e s s  but t h i s  would depend upon in s t i t u t i o n a l  

responses to decl ine .  In Virginia ,  an i n s t i t u t i o n  s t i l l  had f l e x i b i l i t y  

to determine in te rna l  a l loca t ions  of  appropriated revenues. The 

approach used fo r  th i s  ana lys is  was empirical r a ther  than p resc r ip t ive .  

One object ive of th i s  study was to id e n t i fy  the present  and pas t  

f inancial  s t a b i l i t y  as well as the trend in V irg in ia ' s  public colleges 

and u n iv e r s i t i e s .  To do so ,  some base was necessary fo r  comparison 

purposes. By studying the f inancia l  s t a b i l i t y  of  i n s t i t u t i o n s  in 

e a r l i e r  years with t h e i r  current  t r e n d s ,  an evaluat ion could be made of 

the d i rec t ion  i n s t i t u t i o n s  were headed before and a f t e r  a change in 

budgetary policy.  In add i t ion ,  s ec to r  comparisons may have revealed 

d i s t r e s s  in one p a r t i c u la r  sector  o f  i n s t i t u t i o n s .

For long-range planning, i t  was necessary to have a c lea r  i n d i ­

cation of where colleges  and u n iv e r s i t i e s  were f in a n c ia l ly  headed.

While the Commonwealth of  Virginia was try ing to economize on avai lable  

resources, what happened to  the p l ig h t  of  i t s  educational in s t i tu t io n s?  

I f  i n s t i t u t i o n s  remained s tab le  desp i te  the change in the budget
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formula, the s t a t e ' s  action could be supported provided th a t  i n s t i t u ­

t ional  qua l i ty  did not su f fe r  from in s t i tu t io n a l  responses to d i s t r e s s .  

I f  f inancia l  s t a b i l i t y  or qua l i ty  d e te r io ra ted ,  t h i s  would suggest the 

need fo r  fu r the r  study to determine the causes and responses tha t  

brought about t h i s  outcome. Furthermore, there would be a need to 

consider which po l ic ies  were best to implement during a period of 

decl ining resources and to iden t i fy  i n s t i tu t io n a l  responses tha t  should 

be implemented under declining condi tions to preserve the achievement 

of valued ob jec t ives .

H. R. Bowen's (1980) revenue theory of cost  suggested th a t  there 

would be no re la t ionsh ip  between a change in policy and in s t i tu t io n a l  

f inancia l  s t a b i l i t y  since a l l  but the most impoverished in s t i t u t i o n s  

were in the same r e l a t iv e  f inancia l  heal th .  To determine i f  there was 

any s ig n i f i c a n t  d i f fe rence ,  the in s t i t u t i o n a l  f inancia l  leve ls  before 

and a f t e r  the policy change were analyzed. For the pooled cross-  

sect ional  t ime-ser ies  ana lys is ,  38 dummy var iables  were added to remove 

the e f f e c t  of  the variance from matched observat ions. A dummy vector 

was also used fo r  time. The dummy vectors for  the pooled cross-  

sectional t ime-ser ies  multiple  regression analysis  were entered f i r s t  

to remove the variance due to repeated measures. This made i t  eas ie r  

to find s t a t i s t i c a l  s ignif icance by reducing the unexplained variance. 

Afterwards, the dummy var iable  fo r  time was entered to t e s t  the e f f e c t  

of the change in policy. This was graphical ly  i l l u s t r a t e d  fo r  a l l  

i n s t i t u t i o n s .

Correlat ional and pooled cross-sect ional  t ime-ser ies  regression 

analysis  were also used to study the re la t ionsh ip  between ins t ruc t iona l



139

costs  per student un i t  and the current  level of in s t i t u t i o n a l  financial  

s t a b i l i t y .  H. R. Bowen's (1980) revenue theory of  cost  suggested tha t  

the re  was no re la t ionsh ip  between these two var iab les  since in s t i t u t i o n s  

spent up to the l im i t  of t h e i r  a b i l i t y .  However, some in s t i tu t io n s  

were more f in an c ia l ly  s tab le  in comparison to others  (Dickmeyer, 1979). 

To reduce in s t ruc t iona l  costs  per student u n i t ,  an i n s t i tu t io n a l  

response was needed th a t  may have weakened f inancia l  s t a b i l i t y .  I f  so, 

the amount of explained variance and cor re la t ion  between these  variables  

could have changed as demonstrated by a s ig n i f i c a n t  in te rac t ion  between 

time and in s t ruc t iona l  costs  per student un i t  with i n s t i tu t io n a l  

f inancia l  s t a b i l i t y .

Size, in s t ruc t iona l  costs  per s tudent  u n i t ,  i n s t i t u t i o n a l  complex­

i t y ,  or the in s t ruc t iona l  expenditure proportion could have been 

r e la ted  to the level of f inancia l  s t a b i l i t y  among V irg in ia ' s  colleges 

and u n iv e r s i t i e s .  I f  complexity was s ig n i f i c a n t  and was af fec ted  

through responses from a change in the s tuden t- facu l ty  r a t i o ,  i n s t i t u ­

t iona l  f inancial  s t a b i l i t y  may have been s tab le  or improved provided 

there was e f f ic iency  in the management of  resources. I f  ins t ruc t iona l  

cos ts  per student unit  was s ig n i f ican t  and was af fec ted  through respon­

ses from a change in the s tu den t- facu l ty  r a t io  as suggested by H. R. 

Bowen (1980), increased e f f ic iency  may have prevented a de te r io ra t ion  

in the f inancial p l igh t  of  V irg in ia ' s  i n s t i t u t i o n s  although the i n s t ru c ­

t ional  expenditure proportion may have declined. I f  more economies of 

sca le  were achieved, size could have been a more important variable  

than a t t r ib u te d  by H. R. Bowen's (1980) revenue theory of cos ts  from a 

d i f f e r e n t  threshold leve l .  Increasing the s tudent- facul ty  r a t i o  may
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have led to these r e s u l t s  or  o ther  responses could have s t a b i l i z e d  or 

weakened i n s t i t u t i o n a l  f inanc ia l  s t a b i l i t y .

All i n s t i t u t i o n s  would not want to increase  t h e i r  s ize  as an 

i n s t i t u t i o n a l  response to  revenue decl ine but may want to  consider a 

response such as the rea l lo ca t io n  of  resources to p r i o r i t y  growth areas 

(Larimore, 1974). A large s ize  with l imited program offer ings  and low 

in s t ru c t io n a l  cos ts  per s tudent  u n i t  would y ie ld  an e f f i c i e n t  higher 

educational system but c e r t a in ly  not an e f fe c t iv e  one to  respond to a l l  

types o f  dec l ine .  Certain programs needed to be maintained fo r  i n s t i ­

tu t io n a l  e f fec t iveness  (F. M. Bowen & Glenny, 1980) even though they 

were cos t ly  (Williams, 1959) and had to be subsidized from p ro f i t ab le  

programs (Larimore, 1974). On the o ther  hand, acce lera ted  ad hoc 

ac t ions  taken by external agencies were a l so  not l i k e ly  to  y i e ld  an 

e f f e c t iv e  higher educational system.

I t  would be bes t  for  i n s t i t u t i o n s  to  be o f fens ive ,  by understand­

ing t h e i r  s t reng ths  and weaknesses during a decl ining per iod,  in order 

to  plan for  the  fu tu re  versus to  be defensive to weaknesses exposed by 

external  a u th o r i t i e s  (Campbell, 1982) who have less  to lerance in 

seeking e f fec t iv e  versus immediate so lu t ions  (Mil lard ,  1976). One 

ob jec t ive  of  t h i s  study was to id e n t i fy  c r i t i c a l  var iab les  in the 

higher educational cost  and f inanc ia l  s t ru c tu re s  which could improve a 

policy maker's understanding of  the pecu l ia r  economic behavior of  

higher  educational i n s t i t u t i o n s  during and a f t e r  a change in the budget 

formula fo r  in s t ru c t io n .

The time fo r  in terna l  so lu t ions  was running out  (Green, 1971) as 

higher education entered a decade th a t  promised t i g h t e r  resources (AED,
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1979) and requests  f o r  increased e f f ic ien cy  from some l e g i s l a tu r e s  

(Albright,  1982). I f  public i n s t i t u t i o n s  did not undertake t h e i r  own 

vigorous evalua t ion ,  i t  could be done fo r  them through increased

contro ls  and reduced resources.  External agencies could impose so lu­

t ions  which would th rea ten  the autonomy of  i n s t i t u t i o n s  (AED, 1979) 

unless i n s t i t u t i o n a l  performance and e f f e c t iv e  responses were emphasized

in order  to  maintain a q u a l i ty  educational system and to  be accountable

(Albright ,  1982).

Summary of Methodology

Financial and enrollment data were co l lec ted  from archival records 

through the  aid of SCHEV which granted permission to supply the data 

for  the academic years  1975-1976 to 1980-1981. The s p ec i f ic  sources of  

data were the  Financial and S a la r ie s ,  Tenure, and Fringe Benefits of  

Full-Time Ins t ruc t iona l  Faculty Surveys of HEGIS. In ad d i t io n ,  e n r o l l ­

ment data were gathered from the SDM f i l e s  and enrollment p ro jec t ions .

The colleges  and u n iv e r s i t i e s  s tudied included a l l  39 public 

i n s t i t u t i o n s  located within the Commonwealth o f  Virginia .  They were 

categorized as ( l )  s en io r - leve l  i n s t i t u t i o n s  and (2) community co l leges .

For a l l  i n s t i t u t i o n s  as well as fo r  each s e c to r ,  co r re la t iona l  and 

pooled c ross -sec t iona l  t im e-ser ies  m ult ip le  regression analys is  were 

used to analyze the va r iab les  th a t  explained the variance in i n s t ru c ­

t iona l  cos ts  per s tudent  u n i t  and fo r  i n s t i t u t i o n a l  complexity. Dummy 

vectors  were included to  remove the var iance due to matched sub jec ts .

The levels  of  these va r iab les  were g raph ica l ly  i l l u s t r a t e d  across  the 

years  to iden t i fy  t rends  t h a t  emerged following a change in the s tudent-  

f acu l ty  r a t i o .  The f inanc ia l  s t a b i l i t y  of  each i n s t i t u t i o n  within the
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two sectors  fo r  each year as well as the change between years  was 

assessed and summarized from a composite score based upon individual z_ 
scores of a se r ies  of f inancia l  and nonfinancial ind ica to rs .  For a l l  

i n s t i t u t i o n s ,  pooled cross-sect ional  t ime-ser ies  multiple regression 

analys is  was also used to t e s t  i f  there was any s ig n i f ic an t  difference 

in the current  level of  in s t i t u t i o n a l  f inancial  s t a b i l i t y  a f t e r  the 

policy change.



CHAPTER IV

ANALYSIS OF RESULTS

This chapter  cons is ts  of  f iv e  sec t ions .  The f i r s t  sec t ion  reports  

the r e s u l t s  o f  mult ip le  regression ana lys is  on the con tr ibu t ion  of time 

as a p red ic to r  v a r i a b l e ' s  influence on in s t ru c t io n a l  cos ts  per student 

un i t  fo r  a l l  o f  the  public col leges  and u n iv e r s i t i e s  in Virginia  as 

well as f o r  the community col lege  sec to r  and the sen io r - leve l  i n s t i ­

tu t io n s  s e c to r .  The second sec t ion  repor ts  the r e s u l t s  of  mult ip le  

regress ion  ana lys is  on fac to rs  hypothesized to  influence in s t ruc t iona l  

costs  per s tudent  u n i t  fo r  a l l  o f  the public  col leges  and u n iv e r s i t i e s  

in Virginia  as well as fo r  each of  the two sec to rs .  The th i rd  sect ion 

repor ts  the r e s u l t s  of  mult ip le  regression analys is  on independent 

var iab les  hypothesized to  influence i n s t i t u t i o n a l  complexity fo r  a l l  of 

the publ ic  col leges  and u n iv e r s i t i e s  in Virginia  as well as fo r  each of 

the  two sec to rs .  The fourth  sect ion repor ts  the r e s u l t s  of analyzing 

i n s t i t u t i o n a l  f inanc ia l  s t a b i l i t y  by sec to r  fo r  a l l  o f  V irg in ia ' s  

public colleges  and u n iv e r s i t i e s .  F in a l ly ,  the f i f t h  sect ion presents  

a summary o f  the f indings .

The Contribution of  Time as a Pred ic to r  Variable

In t h i s  s ec t io n ,  the importance of  time and i t s  con tr ibu t ion  as a 

p red ic to r  v a r iab le  of  in s t ru c t io n a l  cos ts  per s tudent  u n i t  i s  discussed.  

I n i t i a l l y ,  t h i s  ana lys is  is  conducted fo r  a l l  i n s t i t u t i o n s  combined. 

Afterwards, the same analys is  i s  performed fo r  each individual  sec to r .  

F ina l ly ,  an in t e ra c t io n  analys is  between time and s ec to r  i s  presented.

All i n s t i t u t i o n s  a n a ly s i s . After  coding in the dummy var iab les  to
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remove the variance from matched observations,  time was included as an 

independent var iab le  to  t e s t  i f  there was a s ig n i f ic a n t  d ifference in 

in s t ruc t iona l  costs  per student unit  for  a l l  i n s t i t u t i o n s  during the 

three-year  period a f t e r  the change in budgetary policy. As reported in 

Table 4 .1 ,  t ime, as an independent va r iab le ,  was not s ig n i f i c a n t  in 

explaining any difference in in s t ruc t iona l  costs  per student uni t .

After con tro l l ing  for  i n f l a t i o n ,  in s t ruc t iona l  costs  per s tudent  unit  

increased s l i g h t ly  over the l a t t e r  th ree-year  period as indicated in 

Table 4.2 . However, there was not a uniform movement across the years 

when viewed separate ly  as indicated in Figure 4.1 since  per un i t  costs 

decreased notably during the most recent  year.

Community col lege sec tor  an a ly s is . This type of  analys is  was also 

performed for  the community colleges .  Dummy var iab les  were coded to 

remove the variance from cross-sect ional  observations.  As reported in 

Table 4 .3 ,  time was not s ig n i f i c a n t  in explaining any difference in 

ins t ruc t iona l  costs  per student un i t .  The regression co e f f ic ien t  was 

pos it ive  which meant t h a t  per u n i t  costs  increased a f t e r  the change in 

policy as indicated in Table 4.4.  However, there was not a uniform 

pat tern  across the years as indicated in Figure 4 .2 .  Ins truct ional  

costs  per student un i t  increased s tead i ly  a f t e r  in f la t io n  through 

academic year 1978-1979 then f e l l  rapidly  even though i t  increased for  

the three-year  period subsequent to the change in policy. Two fac tors  

could have contributed to t h i s  outcome. The Commonwealth of  Virginia 

i n i t i a l l y  buffered smaller i n s t i t u t i o n s  from the fu l l  e f fec ts  of  the 

policy change. Furthermore, in s t i t u t i o n s  may have taken longer to 

respond to revenue d i s t r e s s  than a t t r ib u ted  by H. R. Bowen's (1980)
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TABLE 4 .1

MULTIPLE REGRESSION OF TIME AS AN INDEPENDENT VARIABLE'S 

CONTRIBUTION TO THE PREDICTION OF INSTRUCTIONAL COSTS PER STUDENT UNIT

FOR ALL INSTITUTIONS

Variable B Value

Signif icance of  
Regression 

Coeff ic ient
Incremental T£al

In te rcep t 760.506 —--- , . . . -----

38 Dummy 
Variables — ----- ----- .7981

Time 8.344 .613 .0002 .7983

Note: The 38 dummy var iab les  f o r  c ross -sec t iona l  observat ions  were
entered f i r s t  to control  the var iance from repeated measures. I n d i ­
vidual dummy var iab les  were aggregated fo r  the t o t a l  R contr ibut ion  
from them.

N = 234; F = 19.69; df = 39/194; £  < .0001
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TABLE 4 .2

AVERAGE INSTRUCTIONAL COSTS PER STUDENT UNIT BEFORE AND AFTER A CHANGE 

IN THE STUDENT-FACULTY RATIO FOR ALL INSTITUTIONS

1975-1976 - 1977-1978 1978-1979 - 1980-1981
Variable (Before) (After)

Ins t ruc t iona l
Costs Per
Student
Unit 945.74 954.08

N = 234



In
st

ru
ct

io
na

l 
Co

st
s 

Pe
r 

St
ud

en
t 

U
ni

t
147

FIGURE 4 .1

INSTRUCTIONAL COSTS PER STUDENT UNIT AFTER INFLATION FOR ALL

INSTITUTIONS
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TABLE 4 .3

MULTIPLE REGRESSION OF TIME AS AN INDEPENDENT VARIABLE'S 

CONTRIBUTION TO THE PREDICTION OF INSTRUCTIONAL COSTS PER STUDENT UNIT

FOR THE COMMUNITY COLLEGE SECTOR

Variable B Value

Significance of 
Regression 

Coeff ic ient
Incremental Total

R

In te rcep t 751.970 — - - -

23 Dummy 
Variables — — .7500

Time 25.417 .291 .0024 .7524

Note: The 23 dummy var iab les  for  c ro ss -sec t io n a l  observations were
entered f i r s t  to  control the variance from repeated measures. Ind i ­
vidual dummy var iab les  were aggregated fo r  the  t o ta l  R contr ibu t ion  
from them.

N = 144; F = 15.07; df  = 24/119; £  < .0001
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TABLE 4 .4

AVERAGE INSTRUCTIONAL COSTS PER STUDENT UNIT BEFORE AND AFTER A CHANGE 

IN THE STUDENT-FACULTY RATIO FOR THE COMMUNITY COLLEGE SECTOR

1975-1976 -  1977-1978 1978-1979 -  1980-1981
Variable (Before) (After)

Instruc t iona l
Costs Per
Student
Unit 945.77 971.18

N = 144
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FIGURE 4 .2

INSTRUCTIONAL COSTS PER STUDENT UNIT AFTER INFLATION FOR THE COMMUNITY

COLLEGE SECTOR
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revenue theory of cost  or were slower to respond i f  some of  t h e i r  costs 

were s t icky  under declining revenue condit ions.

Senior- level in s t i t u t i o n s  an a ly s is . The same analysis  was then 

performed fo r  the senior- level  in s t i t u t i o n s  sec tor  where a d i f f e re n t  

pattern  emerged. After coding the dummy var iables  to remove the 

variance due to matched observations, time was entered into the equa­

t ion .  As reported in Table 4 .5 ,  time was not s ig n i f ic a n t  in explaining 

any dif ference in ins t ruc t iona l  costs per s tudent  un i t .  However, the 

regression c o e f f ic ien t  was negative which was the reverse from the 

other  s ec to r .  This meant t h a t  per unit  costs  decreased a f t e r  the 

change in policy as indicated in Table 4 .6 .  As the case in  the previous 

ana lys is ,  per un i t  costs did not decrease s tea d i ly  across the years as 

indicated in Figure 4.3. There was a sharp drop in per u n i t  costs 

during 1976-1977, when there was a budgetary cutback, then a ra ther  

s tab le  level a f t e r  in f la t io n  un t i l  1980-1981 when there was another 

s izab le  decrease in per u n i t  cos ts .  In t h i s  s ec to r ,  not as many 

i n s t i t u t i o n s  were buffered from the e f fe c t s  of  the pol icy change. 

However, these in s t i t u t i o n s  s t i l l  did not immediately respond to the 

change in budgetary policy.  I t  took several years for  ef f ic iency  

responses to be f u l l y  implemented.

In te rac t ion  an a ly s is . Because of the d ifferences  in the regression 

co e f f ic ien ts  for  the time var iab le  in the two individual sec to rs ,  an 

in te ra c t ion  hypothesis between time and sector  was tes ted  by including 

th i s  var iab le  in the a l l  i n s t i t u t i o n s  analys is .  As reported in Table 

4 .7 ,  there was no s ig n i f ic an t  in te rac t ion  between time and educational 

sector .  Thus, the e f fec t  of  the change in policy was the same in both
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TABLE 4 .5

MULTIPLE REGRESSION OF TIME AS AN INDEPENDENT VARIABLE'S 

CONTRIBUTION TO THE PREDICTION OF INSTRUCTIONAL COSTS PER STUDENT UNIT 

FOR THE SENIOR-LEVEL INSTITUTIONS SECTOR

Variable B Value

Significance of  
Regression 

Coeff ic ien t
Incremental

T̂ al

In te rcept 842.858 -  _ -------- --------

14 Dummy 
Variables — -------- .8863

Time -18.973 .320 .0015 .8878

Note: The 14 dummy var iab les  fo r  c ross -sec t iona l  observations were
entered f i r s t  to control the variance from repeated measures. Ind i ­
vidual dummy var iab les  were aggregated fo r  the  to ta l  R contr ibu t ion  
from them.

N = 90; £  = 39.05; df = 15/74; £  < .0001
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TABLE 4 .6

AVERAGE INSTRUCTIONAL COSTS PER STUDENT UNIT BEFORE AND AFTER A CHANGE 

IN THE STUDENT-FACULTY RATIO FOR THE SENIOR-LEVEL INSTITUTIONS SECTOR

1975-1976 -  1977-1978 1978-1979 - 1980-1981
Variable (Before) (After)

In s t ruc t iona l
Costs Per
Student
Unit 945.70 926.73

N = 90
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FIGURE 4 .3

INSTRUCTIONAL COSTS PER STUDENT UNIT AFTER INFLATION FOR THE 

SENIOR-LEVEL INSTITUTIONS SECTOR
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TABLE 4 .7

MULTIPLE REGRESSION OF TIME AND ITS INTERACTION WITH SECTOR AS 

INDEPENDENT VARIABLES' CONTRIBUTION TO THE PREDICTION OF INSTRUCTIONAL 

COSTS PER STUDENT UNIT FOR ALL INSTITUTIONS

Variable B Value

Significance of 
Regression 

Coeffic ient
Incremental

In tercept 751.970 ---- ---- • --

38 Dummy 
Variables — ----- .7981

Time 25.417 .227 .0002 .7983

Time*Sector -44.390 .191 .0018 .8001

Note: The 38 dummy var iab les  for  cross -sec t ional  observations were
entered f i r s t  to control  the variance from repeated measures. Ind i ­
vidual dummy var iab les  were aggregated for  the to ta l  R contr ibution 
from them.

N = 234; F = 19.31; df  = 40/193; £  < .0001
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sectors  despite  the differences  fo r  time in the regression c o e f f i ­

c i e n t s .  For both s e c to rs ,  the e f f e c t  was a reduction in ins t ruc t ional  

cos ts  per student u n i t  during 1980-1981 which was the most recent  year 

included in t h i s  study. By th i s  po in t ,  several adjustments had been 

made in the budgetary formula and in s t i t u t i o n s  in both sectors  had 

implemented e f f ic iency  responses to decrease t h e i r  per un i t  expendi­

tu r e s .  Since the community colleges  r e l ie d  on fewer sources of revenue, 

they were less  able to  buffer  themselves from revenue d i s t r e s s  in s ta t e  

appropriations and were under more pressure to cut cos ts  and do so 

quickly as indicated in Figure 4.2 .

Hypothesis one s ta ted  t h a t  there would be no d i f ference  in the 

level of  ins t ruc t iona l  costs  per student u n i t  over time following a 

change in the s tuden t- facu i ty  r a t i o  within or  between the two educa­

t iona l  sec tors .  A pooled c ross-sec t ional  t ime-ser ies  multiple reg res ­

sion analys is  was used to t e s t  t h i s  hypothesis.  The £  value of  .613 

fo r  the independent var iab le  time was not s ig n i f ic an t  for  a l l  i n s t i ­

tu t io n s .  Thus, the null  hypothesis was accepted. In add i t ion ,  no 

in te ra c t ion  e f f e c t  was discovered between the two educational sectors  

even though the regression coef f ic ien ts  fo r  time d i f f e re d .  Thus, the 

hypothesis of no d ifference between the two educational sectors  was 

a lso  accepted. Furthermore, the re  was l i t t l e  d i f ference  in per student 

u n i t  costs between the two educational sec to rs .

Multiple Regression Analysis of Ins t ruc t iona l  Costs Per Student Unit

In th i s  sec t ion ,  the  variance in in s t ruc t iona l  cos ts  per s tudent  

u n i t  i s  analyzed. Hypothesized predic tor  variables  and th e i r  contr ibu­

t io n  to  the explanation of the variance in in s t ruc t iona l  costs per
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s tudent  u n i t  a re  examined fo r  a l l  i n s t i t u t i o n s .  Afterwards, the same 

analys is  i s  performed fo r  each individual  s ec to r .  Then an analys is  is  

included th a t  considers the r e la t io n s h ip  between in s t ru c t io n a l  costs  

per student  u n i t  and s ize .  F ina l ly ,  an analys is  th a t  considers the 

re la t io n sh ip  between the independent va r iab les  i n s t i t u t i o n a l  complexity 

and s ize  i s  included.

Predic ting and explaining the var iance in in s t ru c t io n a l  costs  per 

s tudent u n i t  fo r  a l l  i n s t i t u t i o n s . After  coding in the 38 dummy 

var iab les  to  remove the var iance from matched observat ions ,  20 indepen­

dent var iab les  were considered to explain the variance in  in s t ruc t iona l  

costs  per s tudent  u n i t  fo r  a l l  colleges  and u n iv e r s i t i e s  in Virgin ia .  

Because of  the multi  c o l l i n e a r i t y  concern, an in t e r c o r r e l a t i o n  matrix 

ta b le  was included in Table 4.8 to r epo r t  the c o r re la t io n s  among a l l  

independent v a r iab le s .  F ick e t t  (1977) used a c r i t e r i a  o f  .7 as an 

ind ica t ion  of  multi c o l l i n e a r i t y  in his  study although he indicated th a t  

.8 had been used more o f ten .  Some of  the higher co r re la t io n s  between 

independent var iab les  included those involving educational and general 

revenues, programs, s iz e ,  and the  in t e r a c t io n s .  For va r iab les  such as 

s ize  and educational and general revenues or the nonlinear  trend fo r  

s iz e ,  i t  was the expecta t ion to f ind  high p o s i t iv e  co r re la t io n s  between 

them. There were ind ica t ions  of  m u l t i c o l l i n e a r i t y  between these 

var iab les  with co r re la t io n s  g rea te r  than .9.  However, th e re  was not an 

ind ica t ion  of m u l t i c o l l i n e a r i t y  between complexity or the  s ta f f ing  

r a t i o  and other  independent v a r ia b le s .  None o f  these va r iab les  were so 

highly i n t e rc o r r e l a t e d  across  a l l  independent var iab les  to  remove them 

from the ana lys is  on th i s  bas is  alone.  Furthermore, some of the
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var iab les  t h a t  displayed signs of m u l t i co l l in ea r i ty  were eliminated 

with the use of stepwise regression analysis  and thus were not included 

in the regression equation since they added l i t t l e  addi tional pred ic t ive  

a b i l i t y .  The in s t ruc t iona l  expenditure proportion var iab le  was weakly 

cor re la ted  with other  independent var iab les .  This added to i t s  c o n t r i ­

bution as a p redic tor  on the c r i t e r io n  var iab le .  The co r re la t ions  

between p red ic tor  variables  and the dependent var iab le  of  ins t ruc t iona l  

costs  per student  uni t  have been included in Table 4.9. Complexity was 

most s trongly corre la ted  with the dependent va r iab le .  In add i t ion ,  

summary descr ip t ive  s t a t i s t i c s  about the 20 independent var iab les  and 

the dependent var iable  have been included in Table 4.10.

Because of the number of potent ia l  independent var iables  and t h e i r  

i n t e r c o r r e l a t i o n s ,  the STEPWISE regression procedure of SAS (Helwig & 

Council,  1979) was se lected  to iden t i fy  those var iab les  th a t  s i g n i f i ­

cantly  contr ibuted to the explanation of the variance in the c r i t e r io n  

var iab le  and were successful pred ic tors  to trim the t o t a l  number of 

var iab les  in the regression equation. Even though 20 var iab les  were 

se lec ted  as p red ic to rs ,  a l l  of these were not expected to  be s ig n i f i c a n t  

in predic t ing  the c r i t e r io n  var iab le  since they were in te rc o r re la ted .

The basis  fo r  the decision to include the p red ic tor  var iab le  in the 

regression equation was i t s  s ign if icance  when entered l a s t  into the 

mult iple regression equation. Using th i s  procedure, a var iab le  th a t  

i n i t i a l l y  entered the regression equation would have been removed i f  i t  

subsequently became in s ig n i f ic an t  a f t e r  con tro l l ing  for  other  entered 

var iab les  thereby indicat ing t h a t  most of  the removed v a r i a b le ' s  

influence was in d i rec t .
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TABLE 4 .9

CORRELATIONS AMONG THE INDEPENDENT VARIABLES AND INSTRUCTIONAL 

COSTS PER STUDENT UNIT FOR ALL INSTITUTIONS

Independent
Variable

Time .02
Size .10
S taff ing Ratio —. 40****
Complexity e42****
Programs !l5
Average Faculty Salary .12
Educational and General Revenues
Faculty ! 19**
Ins t ruc t iona l  Percentage .02
Size Squared .19**
Time*Sector - .04
Time*Size .08
Time*Staffing Ratio - .07
Time*Complexity .26****
Time*Size Squared .15*
Time*Instructional Percentage .02
Time*Faculty .14*
Time*Programs .11
Time*Educational and General Revenues .24**
Time*Average Faculty Salary .03

N = 234; *£ < .05; **£ < .01; ***£ < .001; ****£ < .0001
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The 38 dummy var iab les  were i n i t i a l l y  coded and included to  remove 

over 79% of the  var iance in the dependent v a r iab le  tha t  was a t t r i b u t e d  

to  matched observat ions .  Thus, the res idual  variance was reduced which 

l e f t  le ss  t h a t  was unexplained in the mult ip le  regression equat ion.

The r e su l t s  o f  the stepwise mult ip le  regression analysis  have been 

included in Table 4.11. After  the dummy var iab les  were included, the 

in s t ru c t io n a l  expenditure proportion was the most s ig n i f i c a n t  var iab le  

and was i n i t i a l l y  se lec ted  by the STEPWISE procedure. Due to i t s  low 

co r re la t io n  with other  independent v a r i a b le s ,  i t  was qu i te  s ig n i f i c a n t  

as a p red ic to r  v a r iab le .  I t s  p o s i t iv e  regress ion  c o e f f i c i e n t  indicated 

t h a t  those i n s t i t u t i o n s  t h a t  spent more on the  in s t ru c t io n a l  function 

had higher expenditures per s tudent  un i t .

The s t a f f in g  r a t i o ,  the level of  i n s t i t u t i o n a l  complexity, the 

amount of  educational and general revenues, the number of  programs, and 

the in te ra c t io n  of time and sec to r  were then se lec ted  as s ig n i f i c a n t  

p red ic to r  v a r ia b le s .  The regress ion  c o e f f i c i e n t  for  the s t a f f i n g  r a t i o  

was negative as expected fo r  a workload measure. I t  was p o s i t iv e  for  

i n s t i t u t i o n a l  complexity which indicated t h a t  those i n s t i t u t i o n s  t h a t  

were more complex had higher in s t ru c t io n a l  cos ts  per s tudent  u n i t .  The 

regression c o e f f i c i e n t  f o r  educational and general revenues was pos i t ive  

which supported H. R. Bowen's (1980) revenue theory th a t  cos ts  followed 

revenues. Af ter  con t ro l l ing  fo r  the  entrance of  these v a r i a b le s ,  the 

number of  programs had a negative c o e f f i c i e n t  which indicated th a t  

those i n s t i t u t i o n s  with the most programs had lower per u n i t  cos ts .

The in te ra c t io n  of time and sec to r  had a p o s i t iv e  regression c o e f f ic ien t  

which indicated th a t  a f t e r  the change in p o l icy ,  i n s t i t u t i o n s  had
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TABLE 4 .1 1

STEPWISE REGRESSION OF INDEPENDENT VARIABLES' CONTRIBUTION 

TO THE PREDICTION OF INSTRUCTIONAL COSTS PER STUDENT UNIT

FOR ALL INSTITUTIONS

Variable B Value

Signif icance of 
Regression 

Coeff ic ient
Incremental

Rfc
Toja,

In te rcep t -106.554 ------ ------

38 Dummy 
Variables — ------ ------ .7981

In s t .
Percent 23.656 .001 .0808 .8789

S ta f f  Ratio -10.206 .001 .0318 .9108

Complexity 228.569 .001 .0213 .9321

E & G Revs. 0.001 .008 .0045 .9366

Programs -3.660 .005 .0012 .9378

Time*Sector 43.192 .022 .0024 .9402

Time*Complex 9.334 .066 .0011 .9413

Note: The 38 dummy var iab les  for  c ross -sec t iona l  observations were
entered f i r s t  o r  included to  control the  var iance from repeated mea­
sures .  Individual dummy var iab les  were aggregated for  the  to t a l  R 
con tr ibu t ion  from them. Afterwards, 20 p red ic to r  var iab les  were 
inputted  in to  the  stepwise regression analys is  f o r  se lec t ion .

N. = 234; F = 66.99; df = 45/188; £  < .0001
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higher per u n i t  costs  but t h i s  in te ra c te d  d i f f e r e n t l y  between the two 

sectors  where the r e la t ionsh ips  among these var iab les  were not the same 

as previously reported.  Because of the nature o f  t h i s  in te ra c t io n  

v a r iab le ,  each sec tor  was separa te ly  examined to determine i f  there  

were any major d i f ferences  between them.

The l a s t  va r iab le  se lec ted  from the STEPWISE procedure was the 

in te rac t ion  between time and i n s t i t u t i o n a l  complexity. This var iab le  

was not s ig n i f i c a n t  a t  the ,05 level but was above the cu to f f  poin t of  

.15 used in the  STEPWISE procedure. The p o s i t iv e  regression c o e f f i c i e n t  

ind icated  t h a t ,  a f t e r  the change in po l icy ,  the re la t io n sh ip  of  com­

p lex i ty  to the  dependent va r iab le  had changed as i n s t i t u t i o n s  were more 

complex. None of the o ther  in t e ra c t io n  v a r ia b le s ,  which displayed 

signs of  multi col l i n e a r i t y ,  entered the  stepwise regress ion  equation 

which implied t h a t  they did not behave d i f f e r e n t ly  over time a f t e r  a 

change in budgetary po l icy .  I n s t i t u t i o n a l  responses to  revenue decl ine 

apparently were e f f e c t iv e  in not changing these r e l a t io n sh ip s .

After  these  var iab les  were se lec ted  fo r  en t ry ,  94.1% of the 

variance in in s t ru c t io n a l  costs  per s tudent  u n i t  had been explained, £  

was equal to 66.99 which was s ig n i f i c a n t  fo r  the overal l  regression 

equation a t  the  .0001 l e v e l .  Thus, t h i s  equation was s ig n i f i c a n t  in 

explaining the r e la t io n s h ip  between p red ic to r  var iab les  and in s t r u c ­

t ional  costs  per student  u n i t .  But, there  was only one s ig n i f i c a n t  

in te ra c t io n  with time among the p red ic to r  v a r iab le s .  I t  must be 

emphasized t h a t  under the stepwise regression procedure, these var iab les  

were s ig n i f i c a n t  only for  th i s  en try  order.  When the in s t ru c t io n a l  

expenditure proportion var iab le  was entered immediately a f t e r  the dummy
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v a r ia b le s ,  i t  controlled  fo r  a great  deal of the in d i rec t  contr ibution 

from other  independent va r iab les '  prediction of the c r i t e r io n  var iab le .  

The other  s ig n i f i c a n t  independent variables  displayed signs of m ult i -  

coi l  i n ea r i ty  with other  independent variables  not se lected from the 

STEPWISE procedure.

The number of programs var iable  was entered even when in s t i tu t io n a l  

complexity was used since the former var iable  represented the absolute 

number of programs offered while the l a t t e r  var iab le  controlled for  

d ifferences  in in s t i t u t i o n a l  s ize .  The complexity var iable  re f lec ted  a 

threshold  number of programs tha t  were necessary to operate despite  

in s t i t u t i o n a l  s ize .  After th i s  point ,  programs were added proportion­

a te ly  with increased in s t i tu t io n a l  size even though some of these 

addit ions  may have been more expensive which were supported from 

addit ional  revenues as they became avai lab le .

Community col lege sec to r  variance a n a ly s is . The same type of 

analys is  was then performed for  the community college sec tor .  After 

coding in the dummy var iables  to remove the variance from matched 

observations ,  a l l  but the sector  var iable  were used as possible predic­

to r s  of in s t ruc t iona l  costs  per student un i t .  Because of the concern 

fo r  multi col l i n e a r i t y ,  an in te rco r re la t io n  matrix tab le  was included in 

Table 4.12 to report  the co r re la t ions  between a l l  independent var iables .  

Some of  the highest corre la t ions  between independent variables  included 

those involving s ize and educational and general revenues although 

these var iab les  were expected to be strongly cor re la ted .  However, a l l  

independent var iab les  were kept and included as possible predictor  

var iab les  in the stepwise regression equation where some of the highly
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cor re la ted  var iab les  were el iminated .  Even to  a g rea te r  ex ten t  than 

fo r  a l l  i n s t i t u t i o n s ,  the in s t ru c t io n a l  expenditure proportion var iab le  

was not s trongly  co r re la ted  with o ther  p red ic to r  v a r ia b le s .  This 

explained i t s  s i g n i f i c a n t  con tr ibu t ion  to the dependent var iab le  when 

other  independent var iab les  were c o n t ro l led .  The c o r re la t io n s  between 

p red ic to r  va r iab le s  and the dependent v a r iab le  of  in s t ru c t io n a l  cos ts  

per s tudent  u n i t  have been included in Table 4.13. Complexity was most 

s t rong ly  co r re la te d  with the dependent va r iab le  and more so in t h i s  

s ec to r  than fo r  a l l  i n s t i t u t i o n s  combined. In add i t ion ,  summary 

de sc r ip t iv e  s t a t i s t i c s  about the  19 independent var iab les  and the 

dependent va r iab le  have been included in Table 4.14.

To re f in e  the  p redic t ion  equation,  the STEPWISE regression proce­

dure o f  SAS (Helwig & Council ,  1979} was engaged to s e l e c t  those 

va r iab les  t h a t  s ig n i f i c a n t l y  contr ibuted  to the explanation of the  

variance in the dependent va r iab le  and were successful  p red ic to rs .

After  con t ro l l ing  fo r  o ther  va r iab le s  al ready entered in to the equat ion ,  

an independent va r iab le  may not have made any fu r th e r  s ig n i f i c a n t  

c o n t r ibu t ion .  In ad d i t io n ,  the  independent va r iab le s  se lected  in the 

a l l  i n s t i t u t i o n s  ana lys is  were not necessa r i ly  the ones expected to  be 

chosen nor in the same order  fo r  the community col lege sec to r .  I f  the 

va r iab le  was s t i l l  s i g n i f i c a n t  when entered l a s t  in to  the mult iple  

regression equation,  i t  was kept in the equation.

The 23 dummy var iab les  were coded and i n i t i a l l y  included to  remove 

75% of the var iance in the dependent va r iab le  a t t r i b u t a b l e  to  repeated 

measures. This reduced the res idual  term which l e f t  less  unexplained 

var iance in the mul t ip le  regress ion  equat ion.  The r e s u l t s  of the



170

TABLE 4 .13

CORRELATIONS AMONG THE INDEPENDENT VARIABLES AND INSTRUCTIONAL COSTS 

PER STUDENT UNIT FOR THE COMMUNITY COLLEGE SECTOR

Independent
Variable

Time .05
Size -.27**
Staff ing  Ratio
Complexity .65****
Programs -.29***
Average Faculty Salary - .0 8
Educational and General Revenues -.22**
Faculty -.27**
Ins t ruc t iona l  Percentage .20*
Size Squared -.17*
Time*Size -.18*
Time*Staffing Ratio - .06
Time*Complexity .36****
Time*Size Squared - .13
Time*Programs - .12
Time*Average Faculty Salary .05
Time*Instructional Percentage .07
Time*Faculty -.17*
Time*Educational and General Revenues - .14

N = 144; *£ < .05; **£ < .01; ***£ < .001; ****£ < .0001



DE
SC

RI
PT

IV
E 

ST
AT

IS
TI

CS
 

FO
R 

TH
E 

DE
PE

ND
EN

T 
AN

D 
IN

DE
PE

ND
EN

T 
VA

RI
AB

LE
S 

FO
R 

TH
E 

CO
MM

UN
ITY

 
CO

LL
EG

E 
SE

CT
OR

171

E
3E’i—Xro

o o o v n o o o o o o o o o m
C O O f ' - O i n O O O O O O O r - f OLnof''>«3‘O i o o o o o o o v o * 3 -
r H r t f M i n o o o a ^ r v i x u D c i c O L n m  
VO VO n O l O H O O O l f i O C O  
o  C )  OO OO VO VO CO
c v j  v o  v o '  o o  t " .

r H  1 ,0  r H  r —I  r —f
LO CM 
O ', t i ­
e r  CM 
CM

o  o  o  o  o  o  a  o  o  >3- o  o  
o  o  o  in  o  o  • • • • • »  ■a-in m  co vo h
VO CO VO VO o  oco "3- vn voVO CO COvo i-h ovn o
e r .  <3-
CTl CM
CM

E3E

o o o r - o d o o o o o o o o o o o o o o
V O O C M O V D O O O O O O O O O O O O O O O
« 3 - O V 0 ^ 3 - O O O O O O O O O O O O O O O O

O  O  O r  O  CO CM <J" CO CO CO CM o  o  o  o  o  o  o  o  o
CO co t—I CM CO  *3- »—• CM
VO CM CM VO O

o i  v n  o*3- vn ,—ir~*

T )  c  
S- o
IO  * r -  TO +> 
E  IT) 
f t )  ‘I— 

+J >  I/O tUa

COCS J f S I'** o\ oo 0*> ID 00 00 o OO o o CM o t o O'!
i n  o  co o CO CTi o  o <T> f-H 0 0 o 0 0 CO cn LO CM t o 0 0
^ - W L O o CO o Cvj i—i LO h-. CO 0 0 a> CO o I*** CM r-. CO o

• • • • « • * • • • • * » * • « * • • •
oo o i-H < \J l o  r - ^ t o t o o CM CM f-H cr> cn h - LO oo C i
t o LO O  CM r H o> t o t o rH cn i—f LO C\J CO
CM CM i-H  t o r -. t o CTl CO in

<r> a s  r - CM o to t oo  r><
00 LOo
t o

o
cn
CO

tor -
co

c
f t )
<11

3OW01(0f0C0LnO<3lCCJWCnWN3O(001
N O W v t C O t J l V O C M M - C M C M f O C M C O C O V D V t - r H r H C O
«3-vnOi-fUO'3-OOi-fCO*3*T-fVOVOOVOVD'3-lOCOt-** • * • * • * • • • • • • • • • * * * *co O H N in ic io in f f lO H iscM H N ic in io c M O  ■ -  vn W N V D O C V i C O T f N H  C O H H P J V f O<\j vn «3- Or i—i O  oo vnCM O  VO i—I rH c o m  *3"CO O  I-H CM COVO VO *3" 00i n  co co  *“ <

i n
o r

0>
r—JDm
s-<d

CO
ou

o>CO B

o
> V “

* 4-> -P  u  *i- ra cu xcc
* I—  <♦-■M Q.Cf- CO B to

to >  • <D 
e r a :  CO

CD<D CD
N  N  o il

C  »r— C  O  +J #r“* #r*

• • LO
•

f— o
* X O " E r a CL.

t o r — <u CO cd CO
E > >  f d 1— s - •
r a 4-> CO CD C l CD a i • + J
s - N r d E N o O )  CO
O )  3 * «r* +-> O » r - S - > c
o a t n t o LO U l f l D - e t M
s - f d >  * * * * * •K *

Q .  U - < l ~ 1— h - 1— t - 1— h -

I/) >> >  *P CD
i—  a :3
U  CD fd eS Ll. Ui * *



172

stepwise m ult ip le  regression ana lys is  have been included in Table 4.15. 

As the case with the a l l  i n s t i t u t i o n s  a n a ly s is ,  the in s t ru c t io n a l  

expenditure proport ion was the most s ig n i f i c a n t  var iable  and was 

i n i t i a l l y  se lec ted  by the STEPWISE procedure. I t  co r re la ted  le s s  with 

o ther  independent var iab les  and was a s ig n i f i c a n t  p red ic to r .  I t s  

pos i t ive  regress ion  c o e f f i c i e n t  ind ica ted  t h a t  those i n s t i t u t i o n s  t h a t  

spent  more on the  in s t ru c t io n a l  function had higher expenditures per 

student  u n i t .

The s t a f f i n g  r a t i o ,  the level of  i n s t i t u t i o n a l  complexity, the 

amount of educational and general revenues, the number of programs, and 

average fa c u l ty  s a l a r i e s  were then se lec ted  as s ig n i f i c a n t  p red ic to r  

v a r iab le s .  The regression c o e f f i c i e n t  fo r  the s ta f f in g  r a t i o  was 

negative as expected fo r  t h i s  workload measure. I t  was p o s i t iv e  fo r  

i n s t i t u t i o n a l  complexity which meant t h a t  i n s t i t u t i o n s  t h a t  were more 

complex had higher in s t ru c t io n a l  costs  per student u n i t .  The regression 

c o e f f i c i e n t  fo r  educational and general revenues was pos i t ive  which 

again supported H. R. Bowen's (1980) revenue theory t h a t  cos ts  followed 

revenues.

After  con t ro l l ing  fo r  these entered v a r iab le s ,  the  number of 

programs had a negative c o e f f i c i e n t  which indicated th a t  those i n s t i ­

tu t io n s  with the  most programs had lower per u n i t  cos ts .  This was 

a t t r i b u t e d  to the  f a c t  t h a t  smaller  i n s t i t u t i o n s  had to o f f e r  a minimum 

number of  programs regard less  of enrollment which meant high in s t r u c ­

t ional  cos ts  per  s tudent  u n i t .  Beyond the threshold level of f a cu l ty ,  

programs, and enrollment ,  programs were added proport ionate ly  to 

enrollment increases .  Of course ,  the re  was the p o s s i b i l i t y  t h a t  some
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TABLE 4 .15

STEPWISE REGRESSION OF INDEPENDENT VARIABLES' CONTRIBUTION 

TO THE PREDICTION OF INSTRUCTIONAL COSTS PER STUDENT UNIT FOR 

THE COMMUNITY COLLEGE SECTOR

Variable B Value

Significance of  
Regression 

Coeff ic ient
Incremental Total

R

Inte rcept -127.047 ---- _ _ -

23 Dummy 
Variables — ----- .7500

In s t .
Percent 27.609 .001 .1057 .8577

S ta f f  Ratio -5.720 .043 .0410 .8967

Complexity 288.660 .001 .0268 .9235

E & G Revs. 0.001 .001 .0121 .9356

Programs -10.952 .001 .0086 .9442

Avg. Salary -0.032 .017 .0028 .9470

Note: The 23 dummy variables  fo r  cross-sect ional  observations were 
entered f i r s t  or included to control the variance from repeated mea 
sures .  Individual dummy variables  were aggregated by the t o ta l  R 
contr ibut ion  from them. Afterwards, 19 p red ic tor  var iables  were 
input ted in to  the stepwise regression analys is  for  se lec t ion .

N = 144; F = 70.18; df = 29/144; £  < .0001
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of these addit ions were more expensive in nature which were supported 

from g rea te r  a v a i l a b i l i t y  o f  revenues and respent economies from sca le .  

But t h i s  was a less  l ik e ly  expectation in the community college sec tor  

than would be the addit ion of  expensive graduate programs in the 

sen ior - leve l  i n s t i t u t i o n s  sec to r .  The l i n e a r  re la t io n sh ip  between per 

u n i t  cost  and programs, beyond the threshold number needed to e f f e c ­

t i v e ly  opera te ,  suggested th a t  additions  with scale  were not s i g n i f i ­

cant ly  more expensive than those al ready offered .  However, the t ru e  

expense of these addit ions  may have been masked by achieved economies 

from sca le ,  which were respent  fo r  t h i s  purpose, r e su l t in g  in a constant 

level of  in s t ru c t io n a l  cos ts  per s tudent  u n i t  beyond the th reshold  

level despite  the number of  programs offered .

Average facu l ty  sa la ry  was a d i f f e r e n t  v a r iab le  t h a t  was se lected 

fo r  the community college sec to r  in co n t ra s t  to  a l l  i n s t i t u t i o n s .  I t  

had a negative c o e f f i c i e n t  which meant t h a t  higher average facu l ty  

s a l a r i e s  were paid in those i n s t i t u t i o n s  t h a t  had lower in s t ruc t iona l  

costs  per student u n i t .  This finding indica ted  th a t  i n s t i t u t i o n s  with 

high in s t ru c t io n a l  costs  per student  u n i t  had more d i f f i c u l t y  a l lo ca t in g  

resources to facu l ty  s a la r i e s  to accumulate academic resources.  Many 

in s t i t u t i o n s  in t h i s  sec tor  with high in s t ru c t io n a l  costs  per student  

u n i t  were operating on a small scale  below t h e i r  threshold  level of 

enrollment which represented g rea te r  f ixed commitments in o ther  a reas .  

This f inding suggested th a t  as i n s t i t u t i o n s  grew in s i z e ,  any achieved 

economies were rea l loca ted  fo r  o ther  purposes, such as in s t ruc t iona l  

s a l a r i e s ,  which also  meant a higher proportion of expenditures were 

spent on the in s t ruc t iona l  function.
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None of the  in te ra c t io n  v a r i a b le s ,  including the  in te ra c t io n  of  

the nonlinear  trend o f  s ize  and time,  entered the stepwise regression 

equat ion.  This suggested t h a t  they did not ac t  d i f f e r e n t l y  over time 

a f t e r  a change in budgetary pol icy .  The nature  of  i n s t i t u t i o n a l  

responses to revenue d i s t r e s s  did not change the r e la t io n sh ip s  among 

these v a r i a b le s .  This f inding suggested t h a t  the threshold  level did 

not change fo r  t h i s  s ec to r .  Furthermore, the re  was not a s ig n i f i c a n t  

decrease in the  number of programs offered as one response to  revenue 

d i s t r e s s .

After  these  var iab les  were se lec ted  f o r  en t ry ,  94.7% of  the v a r i ­

ance in in s t ru c t io n a l  costs  per s tudent  u n i t  had been explained, f  was 

equal to  70.18 which was s ig n i f i c a n t  for  t h i s  s e c t o r ' s  overal l  r e g re s ­

sion equation a t  the .0001 l ev e l .  Thus, t h i s  equation was s ig n i f i c a n t  

in explaining the  r e l a t io n sh ip  between p red ic to r  var iab les  and i n s t r u c ­

t iona l  costs  per s tudent u n i t .  However, these  p red ic to r  var iab les  were 

s ig n i f i c a n t  only fo r  t h i s  en t ry  order .  Due to  the magnitude of the 

in s t ru c t io n a l  expenditure proportion var iab le  when i t  was en tered ,  t h i s  

a lso  con tro l led  fo r  a large por tion of the i n d i r e c t  contr ibut ion  from 

other  independent v a r iab le s '  p red ic t ion  of  the  c r i t e r i o n  va r iab le .

Senior- level  i n s t i t u t i o n s  var iance a n a l y s i s . The same type of  

analys is  was then performed fo r  the sen ior- leve l  i n s t i t u t i o n s  s ec to r .  

After  coding in the dummy var iab les  to  remove the variance from repeated 

measures,  a l l  but the sec to r  va r iab le  were used as poss ib le  p red ic to rs  

of in s t ru c t io n a l  costs  per s tudent  u n i t .  Since many of these  i n s t i ­

tu t ions  had a s izab le  number of  graduate s tudents  where the re  was an 

expectancy of  more expensive programs and lower s t a f f in g  r a t i o s ,  the
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graduate s tudent  proport ion was added as a new pred ic to r  var iab le .  

Because of  the m u l t i c o l l i n e a r i t y  concern, an in te rc o r r e la t io n  matrix 

tab le  was included in Table 4.16 to report  the co r re la t io n s  between a l l  

independent va r iab les .  Some of  the highest  co r re la t ions  between 

independent var iab les  included those involving s i z e ,  educational and 

general revenues, and the number of programs although these var iab les  

were expected to be s trongly  co r re la ted  with each other .  However, a l l  

independent var iab les  were kept and included as poss ib le  p redic tor  

var iab les  in the stepwise regression equation where some of the  v a r i ­

ables t h a t  displayed signs of  m u l t i c o l l in e a r i ty  were e l iminated.  Once 

again, the in s t ruc t iona l  expenditure proportion va r iab le  was not 

s trongly  cor re la ted  with o ther  p red ic to r  v a r iab le s .  This explained i t s  

strong contr ibu t ion  to the dependent va r iab le  a f t e r  o ther  independent 

var iab les  were con t ro l led .  In add i t ion ,  the  s ta f f in g  r a t i o  co r re la ted  

minimally with any other  p red ic to r  v a r iab le  which was in sharp con t ras t  

to  the community co l lege  s ec to r .  The addition of  graduate programs 

with t h e i r  concomitant low s ta f f in g  r a t i o s ,  as i n s t i t u t i o n s  increased 

in s c a le ,  explained th i s  v a r i a b l e ' s  low c o r re la t io n  with i n s t i t u t i o n a l  

s ize .  The co r re la t io n s  between p red ic tor  var iab les  and the c r i t e r i o n  

var iab le  have been included in Table 4.17. The amount of  educational 

and general revenues co r re la ted  most s trongly  with the dependent 

va r iab le .  In t h i s  s ec to r ,  i n s t i t u t i o n a l  complexity was ac tu a l ly

negatively co r re la ted  with the dependent va r iab le .  Relatedly, s ize was

p o s i t iv e ly  co r re la ted  with the dependent va r iab le .  However, the

la rg e s t  i n s t i t u t i o n s  in t h i s  sector  were a l so  more research or ien ted .

In ad d i t io n ,  summary de sc r ip t iv e  s t a t i s t i c s  on the 20 independent
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TABLE 4.17

CORRELATIONS AMONG THE INDEPENDENT VARIABLES AND INSTRUCTIONAL COSTS 

PER STUDENT UNIT FOR THE SENIOR-LEVEL INSTITUTIONS SECTOR

Independent
Variable

Time -.04
Size .52****
Staff ing Ratio
Complexity - ’. 22*
Programs .50****
Average Faculty Salary
Educational and General Revenues gg****
Faculty .58****
Instruc t iona l  Percentage -.17
Graduate Student Percentage #51****
Size Squared .52****
Time*Complexity - ! i o
Time*Staffing Ratio -.10
Time*Size .32**
Time*Size Squared 3g****
Time*Average Faculty Salary !o3
Time*Programs .31**
Time* Instruc t iona l  Percentage -.09
Time*Educational and General Revenues # 49****
Time*Faculty #35***

N = 90; *£ < .05; **£ < .01; ***£ < .001; ****£ < .0001
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var iab les  and the dependent var iab le  have been included in Table 4.18.

To re f in e  the p redic t ion  equation, the STEPWISE regression proce­

dure of SAS (Helwig & Council,  1979) was employed to id e n t i fy  those 

var iab les  t h a t  s ig n i f i c a n t ly  contr ibuted  to  the explanation of the 

variance in the dependent var iab le  and were successful  p red ic to rs .  The 

independent var iab les  t h a t  were se lec ted  fo r  a l l  colleges  and univer­

s i t i e s  or fo r  the community col lege sec to r  were not n ecessa r i ly  the 

ones expected to  be chosen nor in the same order  fo r  the sen ior- leve l  

i n s t i t u t i o n s  sec to r .  I f  the var iab le  was s t i l l  s i g n i f i c a n t  when 

entered l a s t  in to  the mult iple  regression equat ion,  i t  was kept in the 

equation.

The 14 dummy var iab les  were coded and included to remove 88. 6% of 

the variance in the dependent var iab le  a t t r i b u t e d  to repeated obser­

vat ions  or "noise" in order  to  examine the real v a r ia t io n  in the data  

s e t .  This reduced the residual variance which l e f t  l e s s  unexplained 

variance in the mult ip le  regression equation.  The r e s u l t s  of  the 

stepwise mult ip le  regression ana lys is  have been included in Table 4.19. 

As the case with the community col lege sec to r  and the a l l  i n s t i t u t i o n s  

a n a ly s is ,  the in s t ru c t io n a l  expendi ture proportion was the most s i g n i f ­

ican t  va r iab le  and was i n i t i a l l y  se lec ted  by the STEPWISE procedure 

although o ther  va r iab les  entered the equation f i r s t  a f t e r  they were 

se lec ted .  I t  co r re la ted  less  with o ther  independent var iab les  and was 

a s ig n i f i c a n t  p red ic to r .  I t s  p o s i t iv e  regression c o e f f i c i e n t ,  a f t e r  

co n t ro l l in g  for  other  entered v a r i a b le s ,  indicated t h a t  those i n s t i ­

tu t io n s  t h a t  spent more on the in s t ru c t io n a l  function had higher per 

u n i t  expendi tures.
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TABLE 4 .1 9

STEPWISE REGRESSION OF INDEPENDENT VARIABLES' CONTRIBUTION TO THE

PREDICTION OF INSTRUCTIONAL COSTS PER STUDENT UNIT FOR THE SENIOR-LEVEL

INSTITUTIONS SECTOR

Variable B Value

Signif icance of  
Regression 

Coeff ic ient
Incremental

Tr

In te rcep t 506.499 --------

14 Dummy 
Variables — --------- .8863

Complexity 152.823 .008 .0144 .9007

S ta f f  Ratio -22.143 .001 .0342 .9349

Time*Staff 13.640 .001 .0001 .9350

Time*Size Sq. 0.001 .005 .0060 .9410

Time*Avg. Sal. - 0.012 .009 .0008 .9418

Time*Inst. Pc. -1.709 .116 .0001 .9419

Inst .
Percent 18.724 .001 .0376 .9795

Grad.
Percent -7.896 .114 .0008 .9803

Note: The 14 dummy var iab les  fo r  c ross -sec t iona l  observat ions  were
entered f i r s t  or included to  control  the variance from repeated mea­
sures .  Individual dummy var iab les  were aggregated by the  to ta l  R 
contr ibut ion  from them. Afterwards, 20 p red ic to r  var iab les  were 
inputted  into the stepwise regression analys is  for  se lec t io n .

N = 90; F = 151.34; df = 22/67; £  < .0001
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The level of i n s t i t u t i o n a l  complexity, the  s t a f f in g  r a t i o ,  the 

in t e ra c t io n  of  time with the s t a f f in g  r a t i o ,  the in te ra c t io n  of time 

with the nonlinear  trend for  s i z e ,  the in te ra c t io n  of  time with average 

facu l ty  s a l a r i e s ,  the in t e ra c t io n  of time with the in s t ruc t iona l  

expenditure proport ion,  and the graduate s tudent  proportion then were 

se lected  as s ig n i f i c a n t  p red ic to r  v a r iab le s .  However, the graduate 

student proport ion and the in te ra c t io n  o f  time with the in s t ru c t io n a l  

expenditure proport ion were not s ig n i f i c a n t  a t  the .05 level but were 

above the cu to f f  point  of  .15 used in the STEPWISE procedure. The 

regress ion  c o e f f i c i e n t  fo r  the s t a f f in g  r a t i o  was negat ive as expected 

fo r  t h i s  workload measure. I t  was pos i t ive  fo r  i n s t i t u t i o n a l  complex­

i t y ,  a f t e r  con t ro l l ing  fo r  the entrance of the dummy v a r iab le s ,  which 

meant t h a t  i n s t i t u t i o n s  t h a t  were more complex had higher in s t ru c t io n a l  

cos ts  per student  u n i t .  This time educational and general revenues did 

not en ter  the  regression equat ion,  a f t e r  c o n t ro l l ing  fo r  o ther  entered 

v a r i a b le s ,  as a s ig n i f i c a n t  va r iab le  which did not support H. R.

Bowen's (1980) revenue theory th a t  costs  followed revenues. However, 

the re  was a s trong pos i t ive  c o r re la t io n  between in s t ru c t io n a l  cos ts  per 

student u n i t  and educational and general revenues as indicated  in Table 

4.17 which did support h is  theory even though much of  t h i s  r e la t ionsh ip  

must have been in d i r e c t  or was a t t r i b u t e d  to  multi col l i n e a r i t y  between 

t h i s  va r iab le  and the graduate student  proport ion var iab le .

The graduate student  proportion was an addi t ional  var iab le  included 

in the sen io r - leve l  i n s t i t u t i o n s  sec tor  ana lys is .  This var iab le  had a 

negative c o e f f i c i e n t ,  a f t e r  co n t ro l l ing  for  other  var iab les  already 

entered in to  the equat ion,  which meant th a t  there  were lower



184

in s t ru c t io n a l  costs  per s tudent u n i t  with a higher proportion of  

graduate s tudents .  In c o n t r a s t ,  the average facu l ty  sa la ry  var iab le  

was not s ig n i f i c a n t  fo r  t h i s  s ec to r  but a l so  displayed signs of m ul t i -  

col l i n e a r i t y  with the graduate student  proport ion va r iab le .  However, 

many of  these i n s t i t u t i o n s  were l a rg e r  in s ize  and devoted more resour­

ces to f acu l ty  s a l a r i e s  once they had covered t h e i r  fixed commitments 

as indica ted  in Table 4.16.  This was also  suggested by the s ign if icance  

of  the in s t ru c t io n a l  expenditure proportion va r iab le .  Apparently, any 

savings achieved from sca le  were respent  fo r  in s t ruc t iona l  purposes, 

such as improved f acu l ty  s a l a r i e s ,  lower s ta f f in g  r a t i o s ,  and more 

graduate programs, which supported H. R. Bowen's (1980) revenue theory.

Even though the i n s t i t u t i o n a l  complexity var iab le  was se lec ted  for  

t h i s  s e c to r ,  the number o f  programs var iab le  was not s ig n i f i c a n t  

although i t  was highly co r re la ted  with the graduate student  proport ion 

v a r iab le .  This d i f fe ren ce  was a t t r ib u te d  to  the threshold  e f f e c t  where 

a minimum number of programs were needed to  e f f e c t iv e ly  operate and the 

addit ion of more expensive programs espec ia l ly  a t  the  graduate l e v e l .  

These elements pul led in opposite d i re c t io n s  in t h e i r  r e la t ionsh ip  

between programs and in s t ru c t io n a l  costs  per s tudent u n i t .  Thus, the 

program var iab le  was not s ig n i f i c a n t  which meant t h a t  more programs did 

not necessar i ly  lead to  lower costs  per s tudent  nor did fewer programs 

lead to  higher costs  per  s tudent.  There was a strong pos i t ive  c o r re ­

la t ion  between programs and in s t ruc t iona l  costs  per s tudent  un i t  but 

t h i s  was not uniform with grea te r  leve ls  of  these v a r ia b le s .  Perhaps, 

p a r t  of the  increased e f f e c t  of adding expensive programs was masked by 

achieved economies from sca le  th a t  were respent  for  t h i s  purpose. I f
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so, t h i s  r e su l ted  in a gradually  r i s i n g ,  but not s ig n i f i c a n t ,  amount of  

in s t ru c t io n a l  cos ts  per  s tudent u n i t  from the add i t ion  of more expensive 

programs.

Unlike the  community col lege s ec to r ,  several i n t e ra c t io n  var iab les  

entered the stepwise regression equation which implied t h a t  t h e i r  

r e la t io n sh ip s  were d i f f e r e n t  over time a f t e r  a change in budgetary 

po l icy .  The in te ra c t io n  between time and the s t a f f in g  r a t i o  was 

s ig n i f i c a n t  which suggested th a t  these var iab les  d i f fe red  over time in 

t h e i r  r e la t io n sh ip  with in s t ru c t io n a l  costs  per s tudent  u n i t .  The 

regress ion  c o e f f i c i e n t  was p o s i t iv e  which meant th a t  th i s  in t e ra c t io n  

va r iab le  had increased over t ime. This occurred from i n s t i t u t i o n a l  

responses to increase  e f f ic ien c y  in t h e i r  adaptation to  revenue d i s ­

t r e s s .  This was la rge ly  achieved through the elimination o f  par t - t ime 

facu l ty  and smal l-s ized c lasses  since the t o t a l  number of fu l l - t im e  

facu l ty  increased over time.

The in te ra c t io n  between time and average f acu l ty  sa la ry  was 

s ig n i f i c a n t  which meant t h a t  these  v a r ia b le s '  r e la t io n sh ip  to  the 

dependent va r iab le  changed over t ime. The regress ion  c o e f f i c i e n t  was 

negative which indicated th a t  t h i s  in te ra c t io n  va r iab le  decreased over 

time subsequent to the change in  budgetary policy .  This occurred from 

sa la ry  d i s t r e s s ,  where rea l  increases  were l e s s  than i n f l a t i o n ,  as 

i n s t i t u t i o n a l  responses to  revenue d i s t r e s s .  This was another  e f f i ­

c iency - re la ted  response to  revenue d i s t r e s s .  Part  o f  th i s  outcome may 

have been a t t r i b u t e d  to  the s t a t e ' s  i n a b i l i t y  to  fund sa la ry  increases 

commensurate with the r a t e  of  i n f l a t i o n .

Even though the in t e ra c t io n  between time and the in s t ruc t iona l
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expenditure proportion was not s ig n i f i c a n t  a t  the .05 l e v e l ,  i t  was 

se lected to en te r  the stepwise regression equation. The regression 

c o e f f ic ie n t  was negative which indicated t h a t  th i s  in te ra c t io n  var iable  

decreased over time subsequent to the change in budgetary policy.  In 

t h e i r  attempt to cut ins t ruc t iona l  expenditures per student  un i t  in 

response to revenue d i s t r e s s ,  i n s t i t u t i o n s  in t h i s  sec to r  spent less  on 

the ins t ruc t iona l  function a f t e r  the change in policy.  This supported 

H. R. Bowen's (1980) revenue theory which suggested t h a t  as in s t i t u t i o n s  

spent l e s s ,  a smaller proportion of expenditures would be spent on the 

in s t ruc t iona l  function for  items such as increased s a la r i e s  or more 

generous s t a f f in g  r a t i o s .  I t  also indicated th a t  these  in s t i t u t i o n s  

were t ry ing to  reduce th i s  var iable  which was highly s ig n i f i c a n t  in i t s  

contr ibut ion  to the p redic t ion  of the dependent var iab le  and re f lec ted  

attempts to  increase  e f f ic iency  a f t e r  the policy change. This reduction 

was la rge ly  achieved through sa la ry  d i s t r e s s  and increased s ta f f in g  

r a t i o s .  Thus, one type of  i n s t i t u t i o n a l  response to  revenue decline 

was to reduce the level of academic resources which was needed to 

support one of  the primary missions of  these i n s t i t u t i o n s .

The in te ra c t io n  of time and the nonlinear  trend fo r  s ize  was 

s ig n i f i c a n t  ind ica t ing  th a t  the threshold level for  t h i s  group of 

i n s t i t u t i o n s  changed. With the increase  in the s ta f f in g  r a t io  as an 

e f f i c ien cy - re la te d  response to  revenue d i s t r e s s ,  the range over which 

economies of  sca le  were achieved was s l i g h t l y  g rea te r  a f t e r  the change 

in policy as indicated  by the pos i t ive  regression c o e f f i c i e n t .  Accord­

ing to Maynard (1971), an increase in the s ta f f in g  r a t i o  meant tha t  

economies of scale  were achieved over a l a rg e r  range of  enrollment
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before average costs  became l in e a r .  Since most of  V irg in ia ' s  i n s t i ­

tu t ions  in th i s  sec to r  were f a i r l y  l a rg e ,  they were already beyond the 

threshold level of enrollment while the  Commonwealth of  Virginia acted 

to  buffer  those i n s t i t u t i o n s  below t h i s  level .

After  these var iables  were se lected for en t ry ,  98% of  the variance 

in in s t ruc t iona l  cos ts  per student u n i t  had been explained. £  was 

equal to 151.34 which was s ig n i f i c a n t  fo r  th is  s e c to r ' s  overall  regres­

sion equation a t  the .0001 leve l .  Thus, th i s  equation was s ig n i f ican t  

in explaining the re la t ionsh ip  between pred ic to r  var iab les  and in s t ru c ­

t ional  costs  per s tudent u n i t .  However, these p red ic tor  var iables  were 

s ig n i f ic a n t  only fo r  th is  en try  order.  Due to the magnitude of the 

in s t ruc t iona l  expenditure proportion var iab le  when entered , i t  a lso 

control led  for  much of the ind i rec t  contr ibut ion  from other  independent 

var iab les .  Thus, spending more for the  in s t ruc t iona l  function tended 

to mask any achieved savings from sca le .  This supported H. R. Bowen's 

(1980) revenue theory which suggested th a t  the a v a i l a b i l i t y  of addi­

t ional  revenues would be spen t ,  along with achieved economies from 

s ca le ,  fo r  other  educational purposes. This included the ins truct ional  

function through the addition of programs even i f  facu l ty  s a la r ie s  did 

not increase .

Hypothesis two s ta ted  t h a t  there would be no changes among predic­

t o r  var iab les  th a t  determined the variance in in s t ruc t iona l  costs  per 

student u n i t  over time following a change in the  s tudent- facui ty  r a t io  

within or between the two educational sec tors .  A pooled cross-sect ional  

t ime-ser ies  mult iple regression analysis  was used to t e s t  th is  hypothe­

s i s .  Since there were no s ig n i f i can t  in te rac t io n s  between independent
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var iab les  and time fo r  a l l  i n s t i t u t i o n s ,  the null  hypothesis was 

accepted. However, an in te ra c t io n  e f f e c t ,  th a t  was s ig n i f i c a n t ,  was 

discovered between the two educational s ec to rs .  Thus, the  hypothesis 

of no d i f ference  between the two educational sec tors  was re jec ted .

There were four  in te ra c t io n s  between time and the  independent v a r iab le s ,  

including the nonlinear  t rend for  s iz e ,  in the sen io r - leve l  i n s t i t u t i o n s  

s e c to r ' s  regression equation which suggested th a t  these va r iab le s '  

r e la t io n sh ip  to  the dependent var iab le  had changed subsequent to the 

change in pol icy .  This was p a r t ly  a t t r i b u t a b l e  to  i n s t i t u t i o n a l  

responses from a condit ion o f  revenue d i s t r e s s .  Nonetheless,  these 

d i rec t iona l  changes may have had other  implicat ions  on i n s t i t u t i o n s '  

f inancia l  s t a b i l i t y  a f t e r  the change in budgetary policy.

The re la t io n sh ip  between in s t ru c t io n a l  costs  per s tudent  un i t  and 

s i z e . In the process of conducting t h i s  a n a ly s i s ,  c e r ta in  additional  

r e la t io n sh ip s  among the dependent and independent var iab les  were 

considered. One example was the  re la t io n sh ip  between in s t ru c t io n a l  

costs  per student  u n i t  and s i z e .  This was examined fo r  a l l  i n s t i t u t i o n s  

by coding the 38 dummy var iab les  for  matched observat ions  and enter ing 

these in to  a mult ip le  regression equation using the GLM procedure of  

SAS (Helwig & Council , 1979). Then s i z e ,  the nonlinear  t rend for  s i z e ,  

the in te rac t io n  of time and s i z e ,  and the  in te ra c t io n  of time and the 

nonlinear  t rend fo r  s ize  were entered as p red ic to r  v a r iab le s .  The 

r e s u l t  of  t h i s  ana lys is  has been included in Table 4.20. Size and i t s  

nonlinear  t rend in the quadra t ic  form were s ig n i f i c a n t  var iab les  in 

explaining the var iance in the  c r i t e r io n  va r iab le  in s t ru c t io n a l  costs  

per student u n i t .  However, ne i the r  va r iab le  in te ra c ted  s ig n i f i c a n t ly
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TABLE 4 .20

MULTIPLE REGRESSION OF THE LINEAR AND NONLINEAR TREND OF SIZE AND THEIR

INTERACTIONS WITH TIME AS INDEPENDENT VARIABLES' CONTRIBUTION TO THE

PREDICTION OF INSTRUCTIONAL COSTS PER STUDENT UNIT FOR ALL INSTITUTIONS

Variable B Value

Signif icance of 
Regression 

Coeff ic ient
Incremental

T 1

In te rcept 938.991 ---- --- ----

38 Dummy 
Variables ----- ----- .7981

Size -0.239 .001 .0041 .8022

Size Sq. 0.001 .004 .0152 .8174

Time*Size 0.006 .475 .0017 .8191

Time*Size Sq. - 0.001 .812 .0001 .8192

Note: The 38 dummy var iab les  fo r  c ross -sec t iona l  observations were
entered f i r s t  to  control the variance from repeated measures. Ind i ­
vidual dummy var iab les  were aggregated fo r  the t o t a l  R contr ibu t ion  
from them.

N = 234; £  = 20.60; df = 42/191; £  < .0001
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with time which suggested th a t  the re  was no change in the shape of 

these r e la t io n sh ip s  a f t e r  a change in budgetary policy  and i n s t i t u t i o n a l  

responses to  revenue d i s t r e s s .  The s ign i f icance  o f  the nonlinear  trend 

for  s ize  indicated th a t  the r e l a t io n  between these  var iab les  was 

c u rv i l in e a r .  Per u n i t  costs  i n i t i a l l y  declined with sca le  but then 

increased a t  higher leve ls  as indica ted  by the p o s i t iv e  regress ion  

c o e f f i c i e n t  which suggested t h a t  diseconomies ex is ted  with l a rg e r  scale 

beyond an optimal range or s iz e .  The negative regress ion  c o e f f i c i e n t  

for  s ize  indicated th a t  there  were economies of sca le  with s iz e .

The same ana lys is  was then performed for  the  community col lege 

sec to r .  The r e s u l t  o f  t h i s  ana lys is  has been included in Table 4.21.

The same re la t ionsh ips  emerged fo r  t h i s  sec tor  as fo r  the ana lys is  of 

a l l  i n s t i t u t i o n s  except t h a t  the  in te ra c t io n  of  time and s ize  was 

c lose r  to  being s ig n i f i c a n t .  The negat ive regress ion  c o e f f i c i e n t  for  

s ize  was l a rg e r  which meant t h a t  the  degree of  achieved economies from 

scale  was g rea te r  in t h i s  sec to r .

The same ana lys is  was then performed fo r  the  sen io r - leve l  i n s t i ­

tu t ions  s ec to r .  The r e s u l t  o f  t h i s  ana lys is  has been included in Table 

4.22. The same var iab les  emerged as s ig n i f i c a n t  to  the p red ic t ion  of 

the dependent v a r iab le .  However, the regression c o e f f i c i e n t  f o r  the 

in te ra c t io n  of  time and the nonlinear trend fo r  s iz e  was p o s i t iv e  which 

was the opposite from the  community college s e c to r .  I t  was a lso  the 

reverse fo r  the in te ra c t io n  of  time and s ize  even though the in te ra c t io n  

was not s ig n i f i c a n t .

The r e la t io n sh ip  between i n s t i t u t i o n a l  complexity and s i z e .

Another re la t io n sh ip  considered during t h i s  ana lys is  was between the
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TABLE 4 .21

MULTIPLE REGRESSION OF THE LINEAR AND NONLINEAR TREND OF SIZE AND THEIR

INTERACTIONS WITH TIME AS INDEPENDENT VARIABLES' CONTRIBUTION TO THE

PREDICTION OF INSTRUCTIONAL COSTS PER STUDENT UNIT FOR THE COMMUNITY-

COLLEGE SECTOR

Variable B Value

Signif icance of  
Regression 
Coeff ic ien t

Incremental Tojjal

In te rcept 1103.444 ----

23 Dummy 
Variables ----- ----- .7500

Size -0.474 .001 .0108 .7608

Size Sq. 0.001 .014 .0115 .7723

Time*Size 0.030 .077 .0027 .7750

Time*Size Sq. - 0.001 .166 .0037 .7787

Note: The 23 dummy var iab les  fo r  c ross -sec t iona l  observat ions  were
entered f i r s t  to  control  the variance from repeated measures. Ind i­
vidual dummy var iab les  were aggregated f o r  the t o t a l  R contr ibut ion  
from them.

N = 144; F = 15.12; df = 27/116; £  < .0001
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TABLE 4 .22

MULTIPLE REGRESSION OF THE LINEAR AND NONLINEAR TREND OF SIZE AND THEIR

INTERACTIONS WITH TIME AS INDEPENDENT VARIABLES' CONTRIBUTION TO THE

PREDICTION OF INSTRUCTIONAL COSTS PER STUDENT UNIT FOR THE SENIOR-LEVEL

INSTITUTIONS SECTOR

Variable B Value

Significance of 
Regression 

Coeff icient
Incremental

In tercept 1378.409 ---- -  - -

14 Dummy 
Variables ----- ----- ---- .8863

Size -0.142 .005 .0018 .8881

Size Sq. 0.001 .027 .0226 .9107

Time*Size -0.003 .582 .0029 .9136

Time*Size Sq. 0.001 .264 .0015 .9151

Note: The 14 dummy var iab les  for  cross -sec t ional  observations were
entered f i r s t  to control the variance from repeated measures. Indi­
vidual dummy var iables  were aggregated for  the to ta l  R contr ibution 
from them.

N = 90; F = 42.50; df = 18/71; £  < .0001
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independent var iab les  i n s t i t u t i o n a l  complexity and s iz e .  This was 

examined fo r  a l l  i n s t i t u t i o n s  by coding the  38 dummy var iab les  for  

repeated measures and enter ing  these in to  a mult iple  regression equation 

using the GLM procedure of SAS (Helwig & Council,  1979). Then s ize  and 

i t s  in te ra c t io n  with time were entered as p red ic to r  v a r iab le s .  The 

r e s u l t  of  t h i s  ana lys is  has been included in Table 4.23. Size was 

s ig n i f i c a n t  as a p red ic to r  of i n s t i t u t i o n a l  complexity. The negative 

regression c o e f f i c i e n t  fo r  s ize  indicated  the threshold  e f f e c t .

Extremely small i n s t i t u t i o n s  had to  o f f e r  a minimum number of  programs 

which meant t h e i r  complexity leve ls  were high. Beyond t h i s  threshold  

l ev e l ,  i n s t i t u t i o n a l  complexity was l i n e a r  to  increased enrollment 

lev e l s .  Therefore , t h i s  r e l a t io n sh ip  was s tronger  fo r  smaller  i n s t i ­

tu t ions  with higher complexity l e v e l s .

There was also  a s ig n i f i c a n t  in t e ra c t io n  between time and s ize  in 

r e la t io n  to  i n s t i t u t i o n a l  complexity. This suggested t h a t  there  was a 

change in the  shape of  these v a r i a b le s '  r e la t io n sh ip  a f t e r  a change in 

budgetary pol icy .  The p o s i t iv e  regression c o e f f i c i e n t  indicated  th a t  

s ize  had increased a f t e r  the policy change. This meant t h a t  the 

threshold  e f f e c t  would have been extended over a g rea te r  sca le  before 

complexity became l in e a r  to  s iz e .  The co r re la t io n  c o e f f ic ie n t s  fo r  the 

r e la t io n sh ip  between these  two independent var iab les  and the dependent 

var iab le  were both negative as reported in Table 4.8 which a lso  sug­

gested t h a t  the shape o f  the threshold e f f e c t  had changed over time.

Relatedly,  the number of  facu l ty  va r iab le  was s ig n i f i c a n t ly  

co r re la ted  with i n s t i t u t i o n a l  complexity. This supported McLaughlin's 

e t  a l .  (1980) finding th a t  the number of  f acu l ty  influenced
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TABLE 4.23

MULTIPLE REGRESSION OF SIZE AND ITS INTERACTION WITH TIME AS

INDEPENDENT VARIABLES' CONTRIBUTION TO THE PREDICTION OF INSTITUTIONAL

COMPLEXITY FOR ALL INSTITUTIONS

Variable B Value

Significance of 
Regression 

Coeff icient
Incremental Tojjal

In te rcept 0.583 — -------- --------

38 Dummy 
Variables _ _ _ — -------- .9618

Size - 0.001 .006 .0008 .9626

Time*Size 0.001 .049 .0007 .9633

Note: The 38 dummy var iab les  for  c ross -sec t iona l  observations  were 
entered f i r s t  to control the variance from repeated measures. Indi­
vidual dummy var iab les  were aggregated fo r  the  to ta l  R contr ibu t ion  
from them.

N = 234; F = 126 .78 ; d f  = 40 /193 ; £  < .0001
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i n s t i t u t i o n a l  complexity. However, the c o r re la t io n  was negative which 

contrasted with t h e i r  r e su l t s  but th i s  was a t t r i b u t e d  to those i n s t i ­

tu t ions  below a th reshold  leve l .  This re la t io n sh ip  was l in e a r  beyond 

th i s  range which indicated  th a t  i n s t i t u t i o n s  continued to  add facu l ty  

a t  about the same r a t e  with sca le  thus maintaining a constant  level of 

i n s t i t u t i o n a l  complexity in r e l a t io n  to f a cu l ty .  Those i n s t i t u t i o n s  

with high complexity leve ls  were smaller without a threshold  level  of 

enrollment.  This re su l ted  in a smaller s t a f f i n g  r a t i o  fo r  these 

i n s t i t u t i o n s  when a threshold number of f acu l ty  were required to s t a f f  

a minimum number o f  es sen t ia l  programs. Beyond th i s  range, addi t ional  

facu l ty  meant t h a t  complexity did not f lu c tu a te  with increased sca le  as 

programs were proport ionate ly  added.

The same analys is  was then performed fo r  the community col lege 

sec tor .  The r e s u l t  o f  th i s  ana lys is  has been included in Table 4.24. 

Size was s ig n i f i c a n t  as a p red ic to r  of i n s t i t u t i o n a l  complexity. The 

negative regression co e f f i c i e n t  fo r  size  indicated the  threshold number 

o f  programs th a t  had to  be offered which meant high complexity levels  

when there  were small enrollments .  After t h i s  po in t ,  t h i s  re la t io n sh ip  

became l i n e a r  to  increased s ca le .  There was also a s ig n i f i c a n t  i n t e r ­

action between time and size as a p red ic to r  of i n s t i t u t i o n a l  complexity 

a f t e r  con t ro l l ing  fo r  the entrance of the  s iz e  va r iab le .  This indicated 

th a t  the re  was a change in the shape of these  v a r i a b le s '  r e la t io n sh ip  

over time. The p o s i t iv e  regression co e f f i c i e n t  ind icated  th a t  s ize  had 

increased a f t e r  the change in budgetary pol icy  which would have extended 

the range of  the threshold  e f f e c t .  The in te rc ep t  was higher fo r  th i s  

sec to r  which r e f le c te d  more smaller  i n s t i t u t i o n s  with higher
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TABLE 4 .2 4

MULTIPLE REGRESSION OF SIZE AND ITS INTERACTION WITH TIME AS 

INDEPENDENT VARIABLES' CONTRIBUTION TO THE PREDICTION OF INSTITUTIONAL 

COMPLEXITY FOR THE COMMUNITY COLLEGE SECTOR

Variable B Value

Signif icance of 
Regression 

Coeff ic ien t
Incremental To|a,

In te rcep t 0.793 ------ ---- -- -  ,__

23 Dummy 
Variables — - - - .9437

Size - 0.001 .001 .0017 .9454

Time*Size 0.001 .009 .0031 .9485

Note: The 23 dummy var iab les  f o r  c ross -sec t iona l  observat ions  were
entered f i r s t  to  control the variance from repeated measures. Indi­
vidual dummy var iab les  were aggregated fo r  the to ta l  R contr ibut ion 
from them.

N -  144; F = 8 6 .8 7 ;  d f  = 25 /118 ; £  < .0001
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i n s t i t u t i o n a l  com plex ity  l e v e l s .

The same analysis  was then performed fo r  the senior- level  i n s t i ­

tu tions sec to r .  The r e s u l t  of th i s  analysis  has been included in Table 

4.25. Size was also s ig n i f i c a n t  as a p red ic tor  of in s t i t u t i o n a l  

complexity. The negative regression coe f f ic ie n t  fo r  s ize  indicated the 

threshold number of  programs th a t  had to  be offered despite  enrollment. 

After t h i s  poin t ,  th i s  re la t ionsh ip  became l in e a r  to increased scale 

but then complexity increased again in the la rg e s t  i n s t i t u t i o n s  as more 

graduate programs were offered which required addit ional  facu l ty .  This 

supported the previous finding th a t  ins t ruc t iona l  cos ts  per student 

unit  were higher in the l a rg e s t  in s t i t u t i o n s  for  the senior- level  

i n s t i t u t i o n s  sec to r .  This was a t t r ib u te d  to  t h e i r  increased i n s t i t u ­

tional complexity leve ls .  There was not a s ig n i f i c a n t  in te rac t ion  

between time and s ize  in r e l a t io n  to in s t i t u t i o n a l  complexity a f t e r  

contro l l ing  for  the  entrance of  the s ize  var iab le .  However, i t  bordered 

as being s ig n i f i c a n t  a t  the .05 level .  Thus, there was not a change in 

the shape of these var iab les '  r e la t ionsh ip  a f t e r  the change in budgetary 

policy. However, the co r re la t ion  between these two variables  was not 

as strong for  t h i s  sector .  These re su l t s  suggested d i f f e r e n t  behavior 

pat terns between the sectors  on the in te rac t ion  va r iab le .  Size had 

proportionately increased more fo r  the community col lege sec to r  a f te r  

the change in budgetary policy which may have been in response to 

revenue d i s t r e s s  even though these i n s t i t u t i o n s  were a lso  growing 

before the policy change.

Multiple Regression Analysis of  In s t i tu t io n a l  Complexity

In t h i s  sec t ion ,  the importance of time and i t s  contr ibut ion  as a
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TABLE 4 .25

MULTIPLE REGRESSION OF SIZE AND ITS INTERACTION WITH TIME AS 

INDEPENDENT VARIABLES’ CONTRIBUTION TO THE PREDICTION OF INSTITUTIONAL 

COMPLEXITY FOR THE SENIOR-LEVEL INSTITUTIONS SECTOR

Variable B Value

Significance of 
Regression 

Coeff icient
Incremental To£al

Intercept 1.518 -------- - - - --------

14 Dummy 
Variables — -------- -------- .8921

Size - 0.001 .006 .0058 .8979

Time*Size 0.001 .054 .0051 .9030

Note: The 14 dummy variables  fo r  c ross-sect ional  observations were
entered f i r s t  to control the variance from repeated measures. Indi­
vidual dummy variables  were aggregated fo r  the to ta l  R contr ibut ion 
from them.

N = 90; F = 42 .49 ; d f  = 16/73; £  < .0001
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pred ic to r  var iab le  of  i n s t i t u t i o n a l  complexity is  descr ibed. I n i t i a l l y ,  

t h i s  ana lys is  is  performed fo r  a l l  i n s t i t u t i o n s  combined. Then th i s  

analys is  i s  conducted fo r  each individual s ec to r .

All i n s t i t u t i o n s  a n a ly s i s . After  coding in the dummy var iab les  to 

remove the  variance from matched observat ions ,  time was included as an 

independent var iab le  to  t e s t  i f  there  was a s ig n i f i c a n t  d i f fe rence  in 

i n s t i t u t i o n a l  complexity during the th ree -yea r  period a f t e r  the change 

in budgetary policy  fo r  a l l  i n s t i t u t i o n s .  As reported in Table 4 .26,  

t ime, as an independent v a r iab le ,  was not s ig n i f i c a n t  in explaining any 

d i f fe rence  in i n s t i t u t i o n a l  complexity. Actual ly ,  i n s t i t u t i o n a l  

complexity increased a f t e r  the change in budgetary policy as indicated  

in Table 4.27. However, there  was not a uniform movement across the 

years  when viewed separa te ly  as indicated in Figure 4.4 . This increase 

in i n s t i t u t i o n a l  complexity may have been in response to  d is t re ssed  

condi tions as i n s t i t u t i o n s  added more programs in new areas to maintain 

or increase  enrollments from increased competition fo r  s tudents  and the 

revenues they brought to  i n s t i t u t i o n s  both d i r e c t ly  and in d i r e c t ly .

Community col lege  sec tor  a n a l y s i s . This analysis  was also per­

formed fo r  the community col lege sec to r .  Dummy var iables  were coded to  

remove the variance from cross -sec t iona l  observations.  As reported in 

Table 4 .28,  time was not s ig n i f i c a n t ,  as an independent v a r ia b le ,  in 

explaining any d i f fe rence  in i n s t i t u t i o n a l  complexity. The regression 

c o e f f i c i e n t  was p o s i t iv e  which meant th a t  i n s t i t u t i o n a l  complexity 

increased a f t e r  the change in pol icy  as ind ica ted  in Table 4.29.

However, there  was not a uniform movement across  the years  as indica ted  

in Figure 4 .5 .  Adding programs along with increased s ize  was a response
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TABLE 4 .26

MULTIPLE REGRESSION OF TIME AS AN INDEPENDENT VARIABLE'S CONTRIBUTION 

TO THE PREDICTION OF INSTITUTIONAL COMPLEXITY FOR ALL INSTITUTIONS

Variable B Value

Signif icance of 
Regression 

Coeff ic ient
Incremental To£al

In te rcep t 0.462 --------

38 Dummy 
Variables — -------- — .9618

Time 0.044 .116 .0005 .9623

Note: The 38 dummy var iab les  fo r  c ross -sec t iona l  observat ions  were
entered f i r s t  to  control the var iance from repeated measures. Ind i ­
vidual dummy var iab les  were aggregated fo r  the t o ta l  R contr ibut ion  
from them.

N = 234; F = 127.04; df = 39/194; £  < .0001
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TABLE 4.27

AVERAGE INSTITUTIONAL COMPLEXITY BEFORE AND AFTER A CHANGE IN THE 

STUDENT-FACULTY RATIO FOR ALL INSTITUTIONS

1975-1976 - 1977-1978 1978-1979 - 1980-1981
Variable (Before) (After)

I n s t i tu t io n a l
Complexity 1.6654 1.7091

N = 234
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FIGURE 4 .4

LEVEL OF INSTITUTIONAL COMPLEXITY FOR ALL INSTITUTIONS
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TABLE 4 .28

MULTIPLE REGRESSION OF TIME AS AN INDEPENDENT VARIABLE'S CONTRIBUTION 

TO THE PREDICTION OF INSTITUTIONAL COMPLEXITY FOR THE COMMUNITY COLLEGE

SECTOR

Variable B Value

Signif icance of 
Regression 

Coeff ic ient
Incremental Toja,

In te rcep t 0.455 -  -  - — _ —

23 Dummy 
Variables — ----- ----- .9437

Time 0.057 .190 .0008 .9445

Note: The 23 dummy var iab les  fo r  c ross -sec t iona l  observations were
entered f i r s t  to  control the var iance from repeated measures. Indi­
vidual dummy var iab les  were aggregated fo r  the to ta l  R contr ibut ion 
from them.

N = 144; F = 84.34; df = 24/119; £. < .0001
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TABLE 4 .29

AVERAGE INSTITUTIONAL COMPLEXITY BEFORE AND AFTER A CHANGE IN THE 

STUDENT-FACULTY RATIO FOR THE COMMUNITY COLLEGE SECTOR

1975-1976 - 1977-1978 1978-1979 - 1980-1981
Variable (Before) {A f te r )

I n s t i tu t io n a l
Complexity 2.1205 2.1776

N = 144
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FIGURE 4 .5

LEVEL OF INSTITUTIONAL COMPLEXITY FOR THE COMMUNITY COLLEGE SECTOR
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t h a t  community col leges  a lso  implemented before and during d i s t re ssed  

condit ions.  However, one year  a f t e r  the change in pol icy ,  the  level of  

i n s t i t u t i o n a l  complexity declined fo r  the next two years even though i t  

increased fo r  the th ree -yea r  period subsequent to  the change in policy. 

Since these i n s t i t u t i o n s  were s t i l l  growing, t h i s  indicated th a t  they 

did not add programs as rap id ly  to increased sca le  for  these  two years .

Senior- level i n s t i t u t i o n s  a n a ly s i s . This analys is  was then 

performed fo r  the sen io r - leve l  i n s t i t u t i o n s  s ec to r .  After  coding the 

dummy var iab les  to  remove the variance from repeated measures,  time was 

entered as an independent va r iab le .  As reported in Table 4 .30 ,  time 

was not s ig n i f i c a n t ,  as an independent v a r iab le ,  in explaining any 

d i f fe rence  in  i n s t i t u t i o n a l  complexity. This va r iab le  a lso  increased 

fo r  t h i s  s e c to r  a f t e r  the change in the  budget formula as indica ted  in 

Table 4.31. However, there  was not a uniform movement across  the years 

as indicated  in Figure 4.6.  During the  most recent  year ,  the re  was a 

decrease in t h i s  va r iab le .

Because the  f indings  were the same fo r  the two individual  s ec to rs ,  

no in te ra c t io n  e f f e c t  was suggested and was not t e s ted .  The e f f e c t  of  

the change in pol icy was the same in both sec to rs .  Since the re  had 

been no reduction in fu l l - t im e  fac u l ty  even though s ta f f in g  r a t io s  

general ly  increased with sca le ,  the level of i n s t i t u t i o n a l  complexity 

remained unchanged as more programs were added than de le ted .  Thus, 

t h i s  v a r iab le  remained l in e a r  to  s iz e  once an i n s t i t u t i o n  reached i t s  

threshold  level  of enrollment.

Hypothesis three s ta ted  th a t  th e re  would be no d i f fe rence  in the 

level of  i n s t i t u t i o n a l  complexity over time following a change in the
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TABLE 4 .30

MULTIPLE REGRESSION OF TIME AS AN INDEPENDENT VARIABLE'S

CONTRIBUTION TO THE PREDICTION OF INSTITUTIONAL COMPLEXITY FOR THE

SENIOR-LEVEL INSTITUTIONS SECTOR

Variable B Value

Significance of 
Regression 

Coeff ic ien t
Incremental

In te rcep t 1.220 -------

14 Dummy 
Variables — ------- -------- .8921

Time 0.022 .254 .0019 .8940

Note: The 14 dummy var iab les  fo r  c ross -sec t iona l  observat ions were
entered f i r s t  to control  the var iance from repeated measures.  Ind i ­
vidual dummy var iab les  were aggregated fo r  the to t a l  R contr ibu t ion  
from them.

N = 90; F = 4 1 .6 2 ;  d f  = 15 /74 ; £  < .0001
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TABLE 4 .31

AVERAGE INSTITUTIONAL COMPLEXITY BEFORE AND AFTER A CHANGE IN THE 

STUDENT-FACULTY RATIO FOR THE SENIOR-LEVEL INSTITUTIONS SECTOR

1975-1976 - 1977-1978 1978-1979 - 1980-1981
Variable (Before) (After)

I n s t i tu t io n a l
Complexity 0.9372 0.9595

N = 90
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FIGURE 4 .6

LEVEL OF INSTITUTIONAL COMPLEXITY FOR THE 

SENIOR-LEVEL INSTITUTIONS SECTOR
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s tuden t- facu l ty  r a t i o  within or between the two educational sec tors .  A 

pooled c ross-sec t ional  t ime-ser ies  mul tiple  regression analys is  was 

used to t e s t  th i s  hypothesis.  The £  value of .116 for  the independent 

var iab le  time was not s ig n i f ic an t  fo r  a l l  i n s t i t u t i o n s .  Thus, the null 

hypothesis was accepted. In add i t ion ,  no in te rac t ion  e f fec t  was 

suggested since the r e s u l t  o f  th i s  analys is  was the same for  both 

individual sec tors .  Therefore, the hypothesis of  no d i fference between 

the two educational sectors  was also accepted.

Assessing In s t i tu t io n a l  Financial S t a b i l i t y

In t h i s  sec t ion ,  the assessment of  in s t i tu t io n a l  f inancia l  s t a b i l ­

i t y  for  each individual sec tor  is  presented. I n i t i a l l y ,  th i s  assessment 

i s  presented for  each s e c to r ' s  in s t i t u t i o n s  based upon th e i r  s t a t i c  

ind ica to rs .  Then i n s t i t u t i o n s  are assessed by each sec to r  based upon 

t h e i r  change ind ica to rs .  Afterwards, an analysis  i s  included fo r  a l l  

in s t i t u t i o n s  th a t  considers the re la t ionsh ip  between current f inancial  

s t a b i l i t y  and time. F ina l ly ,  an analysis  t h a t  considers hypothesized 

p red ic to r  va r iab les '  contr ibution to the explanation o f  the variance in 

current  i n s t i t u t i o n a l  f inancia l  s t a b i l i t y  is  included fo r  a l l  i n s t i ­

t u t i o n s .

Assessing the senior- level  in s t i t u t i o n s  sector  based upon s t a t i c  

in d ic a to r s . For an adequate comparison, th i s  analysis  was performed 

separate ly  for  each sec to r .  The findings from th i s  analysis  fo r  s t a t i c  

indicators  in the senior- leve l  i n s t i t u t i o n s  sector  have been included 

in Table 4.32. For the th ree years before the change in budgetary 

policy,  most of these i n s t i t u t i o n s  were in the s tab le  category. Some 

in s t i t u t i o n s  were weak on some of these indicators  but when averaged;
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TABLE 4 .32

ASSESSMENT OF CURRENT FINANCIAL STABILITY BY INSTITUTION FOR THE 

SENIOR-LEVEL INSTITUTIONS SECTOR

Position
1975-
1976

1976-
1977

1977-
1978

1978-
1979

1979-
1980

1980-
1981

Strong15 1 1 0 0 0 0

Stable 14 13 15 15 15 15

Weak0 0 1 0 0 0 0

Note: The assessment was based upon a composite measure computed from
the z_ scores of  f ive  s t a t i c  indicators  fo r  each i n s t i t u t i o n .

aN = 15

^Reflects a composite z_ score of one or more standard deviat ions above 
the mean.

cReflects  a composite z_ score of  one or more standard deviations below 
the mean.
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weaknesses in some indicators  were o f f s e t  by s trengths  in o thers .  The 

findings in Table 4.32 represent  an assessment from an aggregate 

measure of f inanc ia l  s t a b i l i t y .  On any given in d ica to r ,  i t  was expected 

th a t  ce r ta in  i n s t i tu t io n s  would be below the mean. To prevent c i r c u ­

l a r i t y  in the ana lys is ,  a composite index was developed where st rengths 

and weaknesses would be o f f s e t  (See Appendix I ) .  To be weak on the 

composite index, an i n s t i t u t i o n  had to be weak on most of the s t a t i c  

ind ica to rs  used to  assess f inancia l  s t a b i l i t y  such as the s ta f f in g  

r a t i o .

Analyzing in s t i t u t i o n s  before the change in pol icy was necessary 

to have an indicat ion of where i n s t i t u t i o n s  were positioned before 

responses to revenue d i s t r e s s  were implemented a f t e r  the policy  change. 

This way any de te r io ra t ion  in financial  s t a b i l i t y ,  as a response to 

revenue d i s t r e s s ,  could be separated from any trend towards d e t e r io ­

ra t ion  from other  influences before the policy change. I f  i n s t i t u t i o n s  

were e f fec t ive  in  responding to dec l ine ,  then there  should have been no 

change in f inancia l  s t a b i l i t y .

For the f i r s t  year included in t h i s  study, only one i n s t i t u t i o n ' s  

f inancia l  s t a b i l i t y  was rated  as strong. This was the f lagship  univer­

s i t y  fo r  th is  s t a t e  which was more diverse  in i t s  revenue sources and 

composition of programs. Therefore, i t  was not unexpected to  find th i s  

i n s t i t u t i o n ' s  s trong rat ing s ince i t  should have been more immune to 

decl in ing conditions with i t s  g rea ter  d iv e rs i ty .  No in s t i t u t i o n s  were 

rated in the weak category based on a standard score of more than one 

standard deviation below the mean. However, several in s t i t u t i o n s  were 

close  to  th is  po in t .  In 1976-1977, one i n s t i t u t i o n  had slipped into
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the weak category while i t  was s ta b le  during the preceding year .  I t  

was the smal les t  i n s t i t u t i o n  in t h i s  sec to r  with less  d iv e r s i ty  of 

revenues. However, t h i s  i n s t i t u t i o n  pulled i t s e l f  back into the s tab le  

category during the following year  though there  was not a g rea t  amount 

of  improvement between these years .

Subsequent to the change in budgetary pol icy ,  no i n s t i t u t i o n s  in 

t h i s  sec tor  were ra ted  in the strong category. The f lagsh ip  un ive rs i ty  

had s lipped out of  t h i s  category during the year  before the policy 

change. However, no i n s t i t u t i o n s  were in the weak category.  All of 

these  i n s t i t u t i o n s  remained in the s ta b le  category fo r  a l l  th ree  years 

subsequent to  the policy change. Some i n s t i t u t i o n s  did have lower 

composite scores in the  most recent  year  even though they were s t i l l  in 

the s tab le  category.  Using a standard deviat ion of plus or minus one 

as a cu to f f  fo r  the th ree  categories  of f inancia l  s t a b i l i t y ,  there  was 

l i t t l e  movement by i n s t i t u t i o n s  in t h i s  sec tor  and none a f t e r  the 

change in policy.  However, i t  should be pointed out t h a t  these ind ica ­

to r s  did not measure a l l  dimensions. An i n s t i t u t i o n ' s  f inancia l  

s t a b i l i t y  was an e lus ive  concept to  measure e spec ia l ly  when the re  were 

many in tang ib le  fac to rs  t h a t  escaped q u a n t i f i c a t io n .

Assessing the community college sec tor  based upon s t a t i c  ind ica ­

t o r s . The findings from th i s  analysis  f o r  s t a t i c  ind ica to rs  in the 

community col lege s e c to r  have been included in Table 4.33. These 

f indings  were also an assessment from an aggregate measure of  f inancia l  

s t a b i l i t y .  For the th ree  years  before the change in the  budget formula, 

most of these  i n s t i t u t i o n s  were in the s tab le  category.  One i n s t i t u t i o n  

was co n s is te n t ly  s tronger  than the others  with a composite aggregate



214

TABLE 4 .33

ASSESSMENT OF CURRENT FINANCIAL STABILITY BY INSTITUTION FOR THE

COMMUNITY COLLEGE SECTOR

Posit ion
1975-
1976

1976-
1977

1977-
1978

1978-
1979

1979-
1980

1980-
1981

Strong*5 1 2 1 2 1 2

Stable 23 21 23 22 23 22

Weakc 0 1 0 0 0 0

Note: The assessment was based upon a composite measure computed from
the 2_ scores of  f ive  s t a t i c  ind ica to rs  for  each i n s t i t u t i o n .

aN = 24

^Reflects  a composite jz score of  one or more standard devia t ions  above 
the mean.

cRefIects  a composite £  score of  one or  more standard devia t ions  below 
the mean.
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score of  over two standard deviat ions  above the mean in each of  these 

th ree  years  {See Appendix I ) .  This i n s t i t u t i o n  was also much l a rg e r  

and more d iverse  in i t s  programs, thus i t  was not unexpected to find 

i t s  strong ra t in g .  During th i s  i n t e r v a l ,  one o ther  i n s t i t u t i o n  moved 

in to  and out of  the strong category. However, i t s  composite score was 

high fo r  the s tab le  category during the o ther  two years .  I t  was also 

the second l a rg e s t  i n s t i t u t i o n  in t h i s  s ec to r .  One i n s t i t u t i o n  had 

moved in to  the weak category during 1976-1977 but turned around and was 

so l id ly  back in to  the s tab le  category during the following year .  This 

was achieved by a la rge  increase in the in s t ru c t io n a l  expenditure 

proportion fo r  t h a t  year  when there  was a dramatic increase in revenues. 

This i n s t i t u t i o n  was a lso  one of  the smalles t  in t h i s  s e c to r .  Despite 

the overal l  s t a b i l i t y  of  most i n s t i t u t i o n s  on t h e i r  composite scores ,  

some i n s t i t u t i o n s  were weak on some ind ica to rs  but these were o f f s e t  by 

s t reng ths  in o thers .

Subsequent to the change in po l icy ,  the re  was very l i t t l e  change 

among the ranking o f  i n s t i t u t i o n s .  The l a r g e s t  i n s t i t u t i o n  remained in 

the  strong category while the second l a rg e s t  i n s t i t u t i o n  sh i f te d  

between the strong and s tab le  ca tegor ies .  However, no i n s t i t u t i o n s  

were in the weak category.  The r e s t  of  the i n s t i t u t i o n s  remained in 

the s ta b le  category fo r  a l l  th ree  years  subsequent to the change in 

budgetary pol icy .  There was a lso  not as s trong a trend toward weakness 

fo r  those i n s t i t u t i o n s  in the s ta b le  category fo r  th i s  s ec to r .  Using a 

standard devia t ion  of  plus or minus one as a c u to f f  for  the three  

categories  of  f inanc ia l  s t a b i l i t y  as used by Minter and H. R. Bowen 

(1980b), the re  was l i t t l e  movement by i n s t i t u t i o n s  in t h i s  s ec to r  and
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there was only one in s t i t u t i o n  th a t  ro ta ted  between the strong and 

s tab le  ca tegories  before and a f t e r  the change in policy.

Assessing the senior- level  i n s t i t u t i o n s  sector  based upon change 

in d ic a to r s . A s im ila r  type of  analysis  was also performed separa tely 

for each s e c to r ' s  change ind ica to rs .  The findings from th i s  analysis  

for  change ind ica tors  in the senior- level  i n s t i tu t io n s  sec tor  have been 

included in Table 4.34. Since 1975-1976 was the f i r s t  year  tha t  

complete data were ava i lab le ,  no change assessment was performed for  

th is  academic year .  However, changes between th a t  year and 1976-1977 

were assessed along with those in each of the four subsequent years .  

Thus, there were only two years  of  complete data for  change indicators  

before the policy change. For the two years before the change in 

budgetary policy,  most of these i n s t i t u t i o n s  were in the s tab le  catego­

ry. Some in s t i t u t i o n s  were weak on some of these indicators  but when 

averaged, weaknesses in some ind ica tors  were o f f s e t  by s trengths  in 

o thers .  The findings in Table 4.34 represented an assessment from an 

aggregate measure of  f inancia l  s t a b i l i t y .  On any given in d ica to r ,  i t  

was expected th a t  ce r ta in  i n s t i t u t i o n s  would be below the mean. To 

prevent c i r c u l a r i t y  in the ana lys is ,  a composite index was developed 

where st rengths and weaknesses would be o f f s e t .  To be weak on the 

composite index, an i n s t i t u t i o n  had to be weak on most of the change 

ind ica tors  used to assess f inancia l  s t a b i l i t y  such as the percentage 

change in FTE enrollment.

Analyzing i n s t i t u t i o n s  before the change in policy was necessary 

to develop a t rend of the d i rec t ion  in s t i t u t i o n s  were headed before 

responses to revenue d i s t r e s s  were implemented a f t e r  the change in
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TABLE 4 .34

ASSESSMENT OF CHANGE IN FINANCIAL STABILITY BY INSTITUTION FOR THE 

SENIOR-LEVEL INSTITUTIONS SECTOR

Posit ion
1976-
1977

1977-
1978

1978-
1979

1979-
1980

1980-
1981

R es i l i e n t6 0 1 0 0 0

Stable 14 14 15 15 14

Decli nedc 1 0 0 0 1

Note: The assessment was based upon a composite measure computed from 
the _z scores of  f ive  change ind ica to rs  fo r  each i n s t i t u t i o n .

aN = 15

^Reflects a composite z_ score o f  one or more standard deviations  above 
the  mean.

cReflects  a composite z score of  one or more standard devia t ions below 
the  mean.
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budgetary pol icy .  This way, any erosion in f inancia l  s t a b i l i t y ,  as a 

response to revenue d i s t r e s s ,  could be separated from any tendency 

towards de te r io ra t ion  from other influences before the policy  change.

I f  i n s t i t u t i o n s  were e f f e c t iv e  in responding to  decline,  then there 

should have been no change in d i rec t ion  in f inanc ia l  s t a b i l i t y .

One of the  change indicators  used in th i s  assessment was the 

change in average facul ty  sa la ry .  Instead of  using the average change 

across a l l  ranks,  z scores were computed separa te ly  for the  academic 

ranks of (1) professor ,  (2) associate  professor ,  (3) a s s i s t a n t  profes­

so r ,  and (4) in s t ru c to r .  These four jz scores were combined into 

one composite indicator  f o r  the change in average faculty sa la ry  by 

dividing the average of the  four ranks by the number of ranks.  In t h i s  

manner, a rank tha t  was r e s i l i e n t  would have been separately t rea ted  

along with those that  had declined. An in s t i t u t i o n  may have made a 

commitment to  enhance s a l a r i e s  in one rank in order  to achieve excel­

lence without making the same commitment for  the other ranks. I f  so, 

t h i s  rank was equally weighted with the others in th is  assessment.

For 1976-1977, no i n s t i t u t i o n s  were rated as r e s i l i e n t  while one 

was rated as declining based on a standard score of a t  l e a s t  plus or 

minus one standard devia t ion  from the mean. The in s t i t u t i o n  th a t  had 

declined was the  smallest one in t h i s  sector  with less d iv e r s i ty  of 

revenue sources and programs. In 1977-1978, t h i s  i n s t i tu t io n  had moved 

back into the s table  category.  In add i t ion ,  one in s t i t u t i o n  had moved 

in to  the r e s i l i e n t  category.  This was the s t a t e ' s  land-grant univers i ty  

which offered a d ive rs i ty  of  programs. These were the only changes 

before the pol icy  change.
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Subsequent to  the change in budgetary pol icy ,  no i n s t i t u t i o n s  in 

t h i s  sec to r  were ra ted  in the r e s i l i e n t  category.  The land-grant  

u n ive rs i ty  s lipped back in to  the s tab le  category a f t e r  the policy 

change. For the f i r s t  two years  a f t e r  the change in po l icy ,  no i n s t i ­

tu t io n s  were in the decl ining category. During 1980-1981, one i n s t i t u ­

t ion  sl ipped in to  t h i s  category when the re  was a s izab le  decrease in 

revenues a f t e r  i n f l a t i o n .  The r e s t  o f  the i n s t i t u t i o n s  remained in the 

s tab le  category across t h i s  th ree-year  period subsequent to  the change 

in policy.

Some i n s t i t u t i o n s  did have lower composite scores in the  most 

recent  year  even though they were s t i l l  in the s tab le  category. But, 

t h i s  was not as pronounced fo r  the change ind ica to rs  as i t  was for  the 

s t a t i c  in d ic a to rs .  Using a standard devia t ion of plus or  minus one as 

the cu to f f  fo r  the three  change categories  o f  f inancia l  s t a b i l i t y ,  

there  was l i t t l e  movement by i n s t i t u t i o n s  in t h i s  sec tor  and only one 

downward r a t ing  a f t e r  the change in pol icy .  Once again,  i t  should be 

pointed out t h a t  these  ind ica to rs  did not measure a l l  dimensions.

Factors such as the morale of  the f a c u l ty ,  the condition of  the physical 

p la n t ,  or the a b i l i t y  to r a i s e  revenues were not d i r e c t ly  r e f l e c ted  in 

these composite scores.  Assessing the changes in an i n s t i t u t i o n ' s  

f inancia l  s t a b i l i t y  was an e lus ive  concept to  measure e sp ec ia l ly  when 

there  were many in tang ib le  fac to rs  t h a t  eluded q u an t i f i c a t io n .

Assessing the community col lege sec to r  based upon change ind ica­

t o r s . The r e s u l t s  from th i s  ana lys is  fo r  change ind ica tors  have been 

included in Table 4.35. These findings  were a lso  an assessment from an 

aggregate measure of  f inanc ia l  s t a b i l i t y .  For the two years  before the
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TABLE 4 .35

ASSESSMENT OF CHANGE IN FINANCIAL STABILITY BY 

COMMUNITY COLLEGE SECTOR

INSTITUTION FOR THE

1976r 1977- 1978- 1979- 1980-
Posi t ion 1977 1978 1979 1980 1981

Resil ient*3 3 ' ■ 1 0 2 1

Stable 21 23 23 21 23

Declined0 0 0 1 1 0

Note: The assessment was based upon a composite measure computed from
the z_ scores of  f iv e  change ind ica to rs  fo r  each i n s t i t u t i o n .

aN = 24
L.

Reflects  a composite 2_ score of one or more standard deviations above 
the mean.

cRef lects  a composite z_ score of  one or more standard devia t ions  below 
the mean.
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change in the budget formula, most of  these  i n s t i t u t i o n s  were in the 

s tab le  category.  For 1976-1977, th ree  i n s t i t u t i o n s  were in the r e s i l ­

i en t  category whereas only one i n s t i t u t i o n  was in t h i s  category during 

the following year .  None o f  the three  i n s t i t u t i o n s  t h a t  were in t h i s  

category during the f i r s t  year  were in t h i s  category during the second 

year .  Each had l o s t  considerable ground when the change in revenues 

a f t e r  i n f l a t i o n  was considerably lower during the second year .  The 

i n s t i t u t i o n  th a t  was in the r e s i l i e n t  category during the second year  

had been in the s tab le  category during the preceding year .  I t s  movement 

was a t t r i b u t e d  to a large  increase  in revenues a f t e r  i n f l a t i o n  during 

the second year .  Thus, the re  was considerable  movement fo r  those 

i n s t i t u t i o n s  t h a t  switched ca tego r ies .  I t  appeared to  be d i f f i c u l t  to 

s tay in the r e s i l i e n t  category once an i n s t i t u t i o n  achieved th i s  

s ta tu s .  However, no i n s t i t u t i o n s  were in the decl ining category fo r  

e i t h e r  of  these  two yea rs .  Despite the overal l  s t a b i l i t y  of  most 

i n s t i t u t i o n s  on t h e i r  composite scores ,  some i n s t i t u t i o n s  were weak on 

some in d ica to rs  but these were o f f s e t  by s trengths  in o thers .

Subsequent to  the change in budgetary po l icy ,  the re  was l i t t l e  

sh i f t in g  among the ranking of i n s t i t u t i o n s .  For the f i r s t  year  a f t e r  

the change in po l icy ,  no i n s t i t u t i o n s  in t h i s  sec to r  were in the 

r e s i l i e n t  category. During the following y ea r ,  two i n s t i t u t i o n s  had 

moved in to  the r e s i l i e n t  category when revenues increased,  a f t e r  i n f l a ­

t io n ,  above the  average. During the most recent  y e a r ,  only one of 

these i n s t i t u t i o n s  remained in t h i s  category as the o the r  had slipped 

back in to  the s tab le  category when the change in revenues a f t e r  i n f l a ­

t ion was lower than the average. Thus, i t  was s t i l l  d i f f i c u l t  fo r  an
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i n s t i t u t i o n  to  remain in the r e s i l i e n t  category once i t  had achieved 

th i s  s t a tu s .

For the f i r s t  two years a f t e r  the change in policy,  one in s t i t u t i o n  

was in the declining category. However, i t  was a d i f f e r e n t  in s t i t u t i o n  

fo r  each year .  The in s t i t u t i o n  in th i s  category during the f i r s t  year  

slipped from the s tab le  category the preceding year when a l l  of i t s  

indicators  decl ined.  However, by 1979-1980 i t  had moved back in to  the 

s tab le  category even though i t s  composite score was s t i l l  low for  th i s  

category. The in s t i t u t i o n  in the declining category during the second 

year had s l i d  from the s tab le  category during the preceding year  when 

there was a dec l ine in enrollment. For the most recent yea r ,  th i s  

i n s t i t u t i o n  had moved back convincingly into the s tab le  category when 

enrollments were once again increasing.  Thus, i t  appeared tha t  once an 

i n s t i t u t i o n  reached the declining category, i t  responded appropriately  

and quickly enough to move back into the s tab le  category. The r e s t  of 

the i n s t i t u t i o n s  remained in the s tab le  category fo r  a l l  three years 

subsequent to  the change in budgetary policy.

There was not a strong trend towards de te r io ra t io n  in the s tab le  

category for  the community college sec tor .  Using a standard deviation 

of plus or minus one as the cu to f f  fo r  the th ree  change categories  of 

f inancia l  s t a b i l i t y ,  there was l i t t l e  movement by in s t i t u t i o n s  in th i s  

sector  but more so than fo r  the s t a t i c  ind ica tors .  Thus, most of
“ Hr, .

V irg in ia ' s  i n s t i t u t i o n s  had been able to maintain s t a b i l i t y  during a 

period of revenue d i s t r e s s .  However, much of  th is  s t a b i l i t y  had been 

achieved through the response of  sa la ry  d i s t r e s s .  Thus, academic 

resources were depleted which did not improve facul ty  morale nor the
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a b i l i t y  of  i n s t i t u t i o n s  to  a t t r a c t  qua l i ty  facu l ty  which was a valued 

object ive  of th is  s t a t e .  There was a d e l ica te  posit ion  of  f inancial 

s t a b i l i t y  among V irg in ia ' s  col leges and u n iv e r s i t i e s  s ince few i n s t i ­

tu t ions  were in the r e s i l i e n t  category. Furthermore, in tangib les  may 

have also  been depleted which were not r e f lec ted  in these composite 

scores .

The re la t ionsh ip  between current  i n s t i t u t i o n a l  f inancia l  s t a b i l i t y  

and t ime. In the process of  conducting th i s  assessment of  in s t i t u t i o n a l  

f inancia l  s t a b i l i t y ,  ce r ta in  addi tional re la t ionsh ips  were considered. 

One example was the re la t ionsh ip  between current  f inancia l  s t a b i l i t y ,  

based on the composite score for  s t a t i c  in d ic a to rs ,  and time. This was 

examined fo r  a l l  i n s t i t u t i o n s  by coding the 38 dummy var iables  for  

repeated measures and enter ing these in to  a mult iple  regression equation 

using the GLM procedure of SAS (Helwig & Council, 1979). Then time was 

entered as an independent var iab le  to  t e s t  i f  there  was a s ig n i f i c a n t  

difference in f inancia l  s t a b i l i t y  during the three-year  period a f t e r  

the change in budgetary policy. The r e s u l t  of t h i s  analysis  has been 

included in Table 4.36. Time, as an independent va r iab le ,  was not 

s ig n i f i c a n t  in explaining any d i fference in f inancia l  s t a b i l i t y .  The 

regression co e f f ic ien t  for  time was pos i t ive  which indicated  tha t  

i n s t i t u t i o n s '  f inancia l  s t a b i l i t y  had improved s l i g h t ly  a f t e r  the 

change in policy as indicated in Table 4.37. However, there  was not a 

uniform movement across the years when viewed separate ly  as indicated 

in Figure 4.7 . From th i s  finding and the previous assessment of 

f inancia l  s t a b i l i t y ,  i t  appeared th a t  V irg in ia ' s  i n s t i t u t i o n s  were 

successful in maintaining t h e i r  f inancia l  s t a b i l i t y  when responding to
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TABLE 4 .36

MULTIPLE REGRESSION OF TIME AS AN INDEPENDENT VARIABLE'S CONTRIBUTION 

TO THE PREDICTION OF CURRENT FINANCIAL STABILITY FOR ALL INSTITUTIONS

Variable B Value

Signif icance of 
Regression 

Coeff ic ien t
Incremental T£al

In te rcep t -0.436 « _ —

38 Dummy 
Variables — ----- ----- .9541

Time 0.007 .723 .0001 .9542

Note: The 38 dummy var iab les  fo r  c ross -sec t iona l  observations  were
entered f i r s t  to  control the variance from repeated measures. Ind i­
vidual dummy var iab les  were aggregated fo r  the to ta l  R contr ibu t ion  
from them.

N = 234; F = 103.48; df = 39/194; £  < .0001
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TABLE 4 .37

AVERAGE INSTITUTIONAL FINANCIAL STABILITY ASSESSMENT BASED UPON STATIC 

INDICATORS BEFORE AND AFTER A CHANGE IN THE STUDENT-FACULTY RATIO FOR

ALL INSTITUTIONS

Variable
1975-1976 - 1977-1978 

(Before)
1978-1979 - 1980-1981 

(After)

I n s t i tu t io n a l
Financial
S t a b i l i t y -0.0071 -0.0001

N = 234
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FIGURE 4 .7

CURRENT INSTITUTIONAL FINANCIAL STABILITY FOR ALL INSTITUTIONS
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condit ions of revenue d i s t r e s s .  Since the  assessment of f inancia l  

s t a b i l i t y  between the sectors  yielded s imilar  r e s u l t s ,  t h i s  analysis  

was not conducted for  each individual sec tor .

The re la t ionsh ip  between current  in s t i t u t i o n a l  f inanc ia l  s t a b i l i t y  

and o ther  independent v a r ia b le s . Another re la t ionsh ip  considered in 

the analys is  was between current i n s t i t u t i o n a l  f inancia l  s t a b i l i t y ,  

based upon the composite score for  s t a t i c  in d ica to rs ,  and s iz e ,  in s t ru c ­

t ional  costs  per student  u n i t ,  i n s t i t u t i o n a l  complexity, the in s t ru c ­

t ional  expenditure proportion, the in te rac t ion  of  time and sec to r ,  and 

the in te rac t ion  of  time and ins t ruc t iona l  costs  per student un i t .  This 

was examined fo r  a l l  i n s t i t u t i o n s  by coding the 38 dummy var iab les  for  

repeated measures and enter ing them into a multiple  regression equation 

using the GLM procedure of SAS (Helwig & Council, 1979). Then these 

independent variables  were entered as p red ic to r  va r iab les .  The r e su l t  

of  th i s  analys is  has been included in Table 4.38. Size was s ig n i f i c a n t  

as a p red ic to r  of  f inancial  s t a b i l i t y .  However, th i s  var iab le  was used 

as an ind ica tor  to  assess current  i n s t i t u t i o n a l  f inancia l  s t a b i l i t y .

In add i t ion ,  the in s t ruc t iona l  expenditure proportion was s ig n i f ican t  

but was also  used as an indicator  to  assess current  i n s t i t u t i o n a l  

f inanc ia l  s t a b i l i t y .

The independent var iables  in s t ruc t iona l  costs  per s tudent un i t  and 

in s t i t u t i o n a l  complexity were added to determine to what ex tent  they 

influenced current  in s t i t u t i o n a l  f inancia l  s t a b i l i t y .  After  control l ing 

fo r  o ther  var iables  already entered into the regression equation,  

in s t ru c t io n a l  costs  per student u n i t  was not s ig n i f i c a n t  in predict ing 

the c r i t e r io n  var iab le .  However, i n s t i t u t i o n a l  complexity was re la ted
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TABLE 4 .3 8

MULTIPLE REGRESSION OF INDEPENDENT VARIABLES' CONTRIBUTION TO THE

PREDICTION OF CURRENT FINANCIAL STABILITY FOR ALL INSTITUTIONS

Variable B Value

Significance of 
Regression 

Coeffic ient
Incremental jr

Inte rcept -1.781 .----- -----

38 Dummy 
Variables — ----- ----- .9541

Size 0.001 .001 .0018 .9559

Inst .
Cost -0.001 .174 .0022 .9581

Complexity -0.110 .034 .0043 .9624

Ins t .
Percent 0.034 .001 .0099 .9723

Time*Sector 0.045 .094 .0004 .9727

Time*Inst. 
Cost 0.001 .801 .0001 .9728

Note: The 38 dummy variables  fo r  cross -sec t ional  observations were
entered f i r s t  to  control the variance from repeated measures. Indi­
vidual dummy variables  were aggregated for  the to ta l  R contr ibut ion 
from them.

N = 234; F = 153.35; d f  = 44 /189 ; £  < .0001
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s ig n i f i c a n t ly  to  current  i n s t i t u t i o n a l  f inancia l  s t a b i l i t y  even a f t e r  

con t ro l l ing  for  the entry  of other  independent v a r iab le s .  The reg res ­

sion c o e f f i c i e n t  was negative which suggested th a t  the higher the level 

o f  i n s t i t u t i o n a l  complexity, the lower an i n s t i t u t i o n ' s  cu r ren t  f inan­

c ia l  s t a b i l i t y  r a t in g .  This f inding was not unexpected s ince more 

complex i n s t i t u t i o n s  were smaller in s ize  which was one of the ind ica­

to r s  used to  assess current  i n s t i t u t i o n a l  f inanc ia l  s t a b i l i t y .

The in te ra c t io n  of time and sec to r  was not s ig n i f i c a n t ly  r e la ted  

to i n s t i t u t i o n a l  f inanc ia l  s t a b i l i t y  a f t e r  c o n t ro l l ing  fo r  the en try  of  

the other  p red ic to r  va r iab les .  Thus, the e f f e c t  of  the responses from 

the change in policy  was the same in both sec to rs .  However, there  were 

d i f f e r e n t  responses i n s t i t u t i o n s  in both sec tors  could have taken to 

achieve th i s  same end r e s u l t .  After  the  pol icy change, one typical  

i n s t i t u t i o n a l  response was in the form of  sa la ry  d i s t r e s s  r a th e r  than 

r e s t r a in in g  i n s t i t u t i o n a l  complexity s ince programs continued to  expand 

with growth. Furthermore, there  was not any not iceable  r ea l lo ca t io n  of 

resources within the in s t ru c t io n a l  function to  maintain exce l len t  

programs. This could lead to a weaker higher educational system in 

fu ture  years .  There was not a s ig n i f i c a n t  in t e ra c t io n  between time and 

in s t ru c t io n a l  costs  per s tudent  u n i t  in r e l a t io n  to  i n s t i t u t i o n a l  

f inancia l  s t a b i l i t y  a f t e r  con t ro l l ing  fo r  the entrance of  o ther  p red ic­

t o r  va r iab les .  This va r iab le  added l i t t l e  i f  any contr ibu t ion  to the 

explained variance in the mult ip le  regression equat ion.  Therefore, 

the re  was no change in these independent v a r ia b le s '  r e la t io n s h ip  to  the 

c r i t e r io n  var iab le  a f t e r  the change in budgetary policy.

Hypothesis four s ta ted  t h a t  there  would be no d i f fe rence  in the
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current  level o f  i n s t i t u t i o n a l  f inancia l  s t a b i l i t y  over time following 

a change in the s tu d en t - f ac u l ty  r a t i o  within or between the two educa­

tional  s ec to rs .  A composite index ca lcu la ted  from z scores of s t a t i c  

and change ind ica to rs  was developed fo r  a l l  s t a t i c  and a l l  change 

ind ica to rs  for  each year  covered by t h i s  study. Furthermore, a pooled 

cross -sec t iona l  t im e-se r ie s  mult ip le  regression analys is  was a lso  used 

to  t e s t  t h i s  hypothesis.  The £  value of .723 fo r  time was not s i g n i f i ­

cant fo r  a l l  i n s t i t u t i o n s .  Also, the re  was l i t t l e  movement in i n d i ­

vidual i n s t i t u t i o n s '  f inanc ia l  s t a b i l i t y  assessment a f t e r  the change in 

budgetary pol icy.  Thus, the  null hypothesis was accepted. In add i t ion ,  

no in te rac t io n  e f f e c t  was suggested since there  was no major d ifference 

in the level of f inanc ia l  s t a b i l i t y  between the sec to rs .  Therefore, 

the hypothesis o f  no d i f fe rence  between the two educational sec tors  was 

also accepted.

Summary o f  the Findings

Through the use of pooled c ross -sec t iona l  multiple  regression 

an a ly s is ,  i t  was found t h a t  there  was no s ig n i f i c a n t  d i f ference  in 

in s t ru c t io n a l  cos ts  per s tudent  u n i t  a f t e r  a change in the s tudent-  

facu l ty  r a t i o  used in V i rg in ia ' s  budgetary formula. Even though there 

was revenue d i s t r e s s ,  per u n i t  costs  did not immediately begin to 

decrease as i n s t i t u t i o n s  needed time to  a d jus t  t h e i r  expenditures in 

response to  d is t r e s sed  condi t ions .  However, fo r  the most recent  year ,  

in s t ruc t iona l  cos ts  per s tudent  u n i t  a f t e r  in f l a t i o n  had begun to  

decline notably in both educational s ec to rs .  Much of  t h i s  l a t e r  

decrease was achieved through sa la ry  d i s t r e s s  where educational inpu ts ,  

in the form of f a cu l ty  s a l a r i e s ,  did not keep pace with the level  of
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i n f l a t i o n .

The use o f  pooled stepwise m ult ip le  regression ana lys is  i d e n t i f i e d  

seven s ig n i f i c a n t  p red ic to r  var iab les  fo r  a l l  i n s t i t u t i o n s  t h a t  ex­

plained over 94% of  the variance in in s t ru c t io n a l  costs  per student 

u n i t  over the s ix -yea r  period used in t h i s  study.  These var iab les  

included: (1) the in s t ru c t io n a l  expenditure proportion,  (2) the

s ta f f in g  r a t i o ,  (3) the level  of  i n s t i t u t i o n a l  complexity, (4) the 

amount o f  educat ional  and general revenues, (5) the number of programs, 

(6) the in te ra c t io n  of  time and s ec to r ,  and (7) the  in t e ra c t io n  of  time 

and i n s t i t u t i o n a l  complexity. There was overlap between the two 

educational sec to rs  in s ig n i f i c a n t  explanatory va r iab les  se lec ted .  

However, there  were no s ig n i f i c a n t  in t e ra c t io n  var iab les  se lec ted  fo r  

the community col lege  sec to r  while there  were four s ig n i f i c a n t  i n t e r ­

action var iab les  se lected  fo r  the s en io r - leve l  i n s t i t u t i o n s  sec to r .  

Thus, these var iab les  did not behave the  same in the two sectors  a f t e r  

a change in budgetary policy .  This supported the s ig n i f i c a n t  i n t e r ­

act ion found between time and sec to r  fo r  a l l  i n s t i t u t i o n s .

Through the use of  pooled c ross -sec t iona l  mult ip le  regression 

an a ly s is ,  i t  was found th a t  the re  was no s ig n i f i c a n t  d i f fe rence  in 

i n s t i t u t i o n a l  complexity a f t e r  a change in the s tu d en t - f acu l ty  r a t io  

used in V i rg in ia ' s  budget formula. Even though i n s t i t u t i o n s  continued 

to  grow in s i z e ,  they continued to  add fa c u l ty  and programs. Thus, the 

level of  i n s t i t u t i o n a l  complexity remained approximately the same and 

l in e a r  to  s ize  beyond the threshold  level of  enrollment .  I n s t i t u t i o n s  

did not i n i t i a l l y  respond to  revenue d i s t r e s s  by el iminat ing marginal 

programs to support new or ex i s t in g  ones nor by retrenching facu l ty
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personnel.  However, fo r  the most recent  year ,  the level of  i n s t i t u ­

t ional  complexity had begun to decline in both educational sectors  when 

facu l ty  were not added proport ionate ly  to enrollment increases.  

Relatedly,  ins t ruc t iona l  costs per student unit  a lso  declined in the 

most recent  year  when th i s  occurred.

Aggregate composite scores from f ive  s t a t i c  and five change 

ind ica to rs ,  based on individual z_ scores ,  were assembled to assess 

i n s t i t u t i o n s '  current  f inancia l  s t a b i l i t y  as well as to assess what 

d i rec t ion  they were headed. After th i s  assessment,  the use of  pooled 

cross-sec t ional  t ime-ser ies  mult iple  regression analysis  was employed 

to determine i f  there was any change in i n s t i t u t i o n s ’ s t a t i c  composite 

scores over time. I t  was found th a t  there  was no s ig n i f ican t  difference 

in i n s t i t u t i o n s '  current  f inancia l  s t a b i l i t y  a f t e r  a change in the 

s tuden t- facu l ty  r a t io  used in V irg in ia ' s  budget formula. From the 

in s t i t u t i o n a l  assessment fo r  the s t a t i c  and change ind ica to rs ,  i t  was 

found th a t  most of  V irg in ia ' s  col leges  and u n iv e r s i t i e s  were in the 

s tab le  category with l i t t l e  movement into or out of  the other  catego­

r i e s .  Thus, t h i s  finding also suggested th a t  the re  was l i t t l e  d i f f e r ­

ence in the level of f inancia l  s t a b i l i t y  in V irg in ia ' s  colleges and 

u n iv e r s i t i e s  a f t e r  the change in budgetary policy.

Even though there was revenue d i s t r e s s  and these i n s t i t u t i o n s  were 

not able to adjust  rapidly  t h e i r  per un i t  expendi tures,  t h e i r  responses 

to d is t re ssed  conditions were e f fec t iv e  enough fo r  them to maintain 

t h e i r  current  level of  f inancia l  s t a b i l i t y  tha t  had existed  before the 

revenue d i s t r e s s  introduced by the change in the budgetary policy. 

However, overrel iance  on the response of salary  d i s t r e s s  would make i t
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d i f f i c u l t  to a t t r a c t  q u a l i ty  facu l ty  in fu tu re  years  which was a valued 

s t a t e  ob jec t ive .  Furthermore, o ther  in tang ib les  may have been deple ted ,  

t h a t  would not be i l luminated un t i l  fu tu re  yea rs ,  which were not 

measured by the ind ica to rs  used in t h i s  s tudy 's  assessment o f  f inanc ia l  

s t a b i l i t y .  V i rg in ia ' s  col leges  and u n iv e r s i t i e s  were in s ta b l e  f in a n ­

c ia l  condition but few showed signs of  s t reng th  and some t h a t  were 

s tab le  were close  to the point of d e te r io ra t in g  in to  a weak pos i t ion .



CHAPTER V

SUMMARY AND CONCLUSIONS

The purpose of t h i s  study was to  determine whether a change in the 

s tuden t- facu l ty  r a t io  used in V irg in ia ' s  budget formula fo r  i t s  public 

colleges  and u n iv e r s i t i e s  had any impact over time on (1) the level of 

ins t ruc t iona l  costs  per student  un i t  as well as the re la t ionsh ips  among 

predic tor  variables  which explained i t s  var iance,  (2) the level of 

i n s t i t u t i o n a l  complexity, and/or (3) the level of in s t i t u t i o n a l  f inan­

c ia l  s t a b i l i t y .  The study was designed to determine i f  there  were any 

differences  between two educational sectors  which would have suggested 

an in te ra c t io n  e f f e c t .

Summary

Soaring educational costs  per student resu l ted  from lagging 

product iv i ty ,  the need to r a i s e  facu l ty  s a la r i e s  commensurate with 

those in industry without improved e f f ic iency  or product iv i ty  to o f fse t  

th i s  t rend ,  and the addit ion of  new functions and r e s p o n s ib i l i t i e s .  As 

long as there were ava i lab le  revenues, per u n i t  costs  continued to 

increase more rapidly  than i n f l a t i o n .

Many s ta t e s  adopted enrollment-driven budget formulas as a means 

to achieve equity  when revenues were i n su f f ic ie n t  to support i n s t i t u ­

tional  needs as well as to j u s t i f y  addit ional  budgetary requests .  

I n i t i a l l y ,  these formulas successfu l ly  generated addit ional  funding. 

However, as s t a t e  resources became scarcer  while demands increased, 

formulas turned into a budgetary control instrument and were often 

upwardly adjusted to match in s t i t u t i o n a l  requests with avai lable

234
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resources. When there  were less  resources to  conduct the same level of 

a c t i v i t y ,  revenue d i s t r e s s  emerged. Unless i n s t i t u t i o n s  could success­

fu l ly  reduce t h e i r  expenditures,  a de te r io ra t io n  in i n s t i t u t i o n a l  

f inancia l  s t a b i l i t y  was a th re a t .

H. R. Bowen's (1980) revenue theory of  cost  suggested t h a t  the 

level o f  ins t ruc t iona l  costs  per s tudent u n i t  depended upon avai lab le  

revenues. According to his theory, per un i t  costs  should have decreased 

when there  were upward revisions  in the budget formula. However, the 

real issue  was determining the length of time i t  took i n s t i t u t i o n s  to 

respond before t h i s  r e s u l t  was achieved. Some costs  were s t icky  during 

revenue d i s t r e s s  conditions and could not be immediately reduced. 

Furthermore, various s ta t e s  recognized th i s  d i f f i c u l t y  and made pro­

vis ions  in t h e i r  formulas to buffer  ce r ta in  i n s t i t u t i o n s ,  espec ia l ly  

smaller ones, from the immediate a f fe c t  of  revenue d i s t r e s s .  F inal ly ,  

the type of i n s t i t u t i o n a l  response to revenue d i s t r e s s  a lso  influenced 

i n s t i t u t i o n s '  a b i l i t y  to adjust  rapid ly  t h e i r  per u n i t  costs .  Thus, 

there were an t ip a th e t ic  arguments to H. R. Bowen's revenue theory.

Prescr ip t ive  responses to revenue d i s t r e s s  have suggested tha t  an 

e f f ic iency  approach was needed. However, i f  an i n s t i t u t i o n  chose a 

marketing-oriented response, th i s  did not immediately decrease per un i t  

cos ts .  Also, the type of  in s t i t u t i o n a l  response influenced whether 

in s t i t u t i o n a l  complexity and the threshold level changed which de te r ­

mined the range of achieved economies of sca le .

Different  responses to revenue d i s t r e s s  would not have the same 

e f f e c t  on an i n s t i t u t i o n ' s  level of f inancia l  s t a b i l i t y .  Inappropriate 

responses could have weakened an i n s t i t u t i o n ' s  f inanc ia l  s t a b i l i t y  and
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hindered i t s  attempt to f u l f i l l  valued objec t ives .  In c o n t r a s t ,  other  

responses could have prevented or turned around a declining condition 

without a f fec t ing  the level of  i n s t i tu t io n a l  f inancia l  s t a b i l i t y .  

However, the re  was the p o s s ib i l i t y  of unintended long-range e f fec ts  

from p a r t i c u la r  responses t h a t  was not in higher education 's  best 

i n t e r e s t s .  This contingency suggested the need to assess the impact of 

a change in budgetary policy a f t e r  in s t i t u t i o n s  had responded.

Financial and enrollment data were co l lec ted ,  with permission from 

SCHEV, for  the academic years 1975-1976 to 1980-1981. The primary 

source of da ta ,  compiled from the HEGIS data tapes ,  was the HEGIS 

Financial and S a la r ie s ,  Tenure, and Fringe Benefits of Full-Time 

Ins t ruc t iona l  Faculty Surveys. This information was co l lec ted  for  a l l  

39 public i n s t i t u t i o n s  located within the Commonwealth of Virginia,  In 

the design of  th i s  study, these  i n s t i t u t i o n s  were analyzed together  as 

well as separate ly  by two sec tors :  (1) senior- level  i n s t i t u t i o n s ,  and

(2) community co lleges .

Correlational and pooled t ime-ser ie s  cross-sectional  mult iple  

regression analysis  were employed to analyze the p redic tor  va r iab les ,  

including time, tha t  explained the variance in in s t ruc t iona l  costs  per 

s tudent  u n i t ,  i n s t i t u t i o n a l  complexity, and the current  level of 

i n s t i t u t i o n a l  f inancia l  s t a b i l i t y .  Dummy variables  for  c ross-sect ional  

observations were entered i n i t i a l l y  in to  the mul tiple  regression 

equation to remove the variance in these dependent var iables  due to 

repeated measures. The STEPWISE regression procedure of SAS (Helwig & 

Council,  1979) was chosen to  s e le c t  var iab les  th a t  were s ig n i f i c a n t  in 

predic t ing in s t ruc t iona l  costs  per student un i t .
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The cu r ren t  level of  f inanc ia l  s t a b i l i t y  fo r  each year  as well as 

the change between years for  each i n s t i t u t i o n  within the two sec tors  

was assessed from a composite score based upon a s e r ie s  of  f inanc ia l  

and nonfinancial in d ica to rs .  A standard deviat ion of plus or  minus one 

was used to  rank the composite scores in to  three  categories  t h a t  

d i f f e r e n t i a t e d  i n s t i t u t i o n s  t h a t  displayed signs of  s t reng th  from those 

t h a t  were s ta b le  or weak.

Using mult ip le  regression a n a ly s i s ,  no s ig n i f i c a n t  d i f fe rence  was 

found in in s t ru c t io n a l  costs  per student  u n i t  a f t e r  a change in the 

s tuden t - facu l ty  r a t io  used in V i rg in ia ' s  budgetary formula. However, 

during the most recent  y ea r ,  in s t ru c t io n a l  costs  per s tudent  u n i t  a f t e r  

i n f l a t i o n  had begun to  decl ine in both educat ional sec tors  while they 

were s im i la r  in amount. Much o f  the reduct ion in per u n i t  costs  was 

achieved through sa la ry  d i s t r e s s .

Seven s ig n i f i c a n t  independent var iab les  i d e n t i f i e d  from the 

stepwise mult ip le  regression ana lys is  fo r  a l l  i n s t i t u t i o n s  and the 

inclusion of  the  38 dummy var iab les  for  c ross -sec t iona l  observations 

explained 94% o f  the variance in in s t ruc t iona l  costs  per student un i t  

during a s ix -yea r  time period. These independent var iab les  were: (1)

the in s t ru c t io n a l  expenditure proport ion ,  (2) the  s t a f f in g  r a t i o ,  (3) 

the level of i n s t i t u t i o n a l  complexity, (4) the amount of  educational 

and general revenues, {5) the number of  programs, (6) the  in te rac t ion  

of  time and s ec to r ,  and (7) the in te ra c t io n  of  time and complexity.

Dif ferent  independent va r iab les  were se lec ted  fo r  each sec to r .  

Those s ig n i f i c a n t  for  the community co l lege  s ec to r  were: (1) the

ins t ruc t iona l  expendi ture  proport ion,  (2) the s t a f f i n g  r a t i o ,  (3) the
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level of i n s t i tu t io n a l  complexity, (4) the amount of educational and 

general revenues, (5) the number of programs, and (6) the average 

facul ty  sa lary .

S ignif icant  independent var iables  se lected for  the senior- level  

in s t i t u t i o n s  sec to r  included: (1) the level of in s t i t u t i o n a l  complex­

i t y ,  (2) the s ta f f in g  r a t i o ,  (3) the in te rac t io n  of  time and the 

s ta f f in g  r a t i o ,  (4) the in te rac t ion  of time and the nonlinear  trend for 

s ize ,  (5) the in te rac t ion  of time and average facu l ty  sa la ry ,  (6) the 

in te rac t ion  of time and the  in s t ruc t iona l  expenditure proportion, (7) 

the in s t ruc t iona l  expenditure proportion, and (8) the graduate s tudent  

proportion. The s ig n i f i c a n t  in te rac t ions  between p red ic tor  var iables  

and time a f t e r  the change in the budget formula suggested th a t  these 

va r iab les '  r e la t ionsh ips  did not remain the same in both sec to rs .  This 

supported the finding of the s ig n i f i c a n t  in te ra c t io n  fo r  the sec tor  

var iable  from the analysis  of a l l  i n s t i t u t i o n s .

Employing multiple regression ana lys is ,  no s ig n i f ic a n t  d ifference 

was found in the level of i n s t i t u t i o n a l  complexity a f t e r  a change in 

the s tuden t- facu l ty  r a t io  used in V irg in ia ' s  budgetary formula. As 

in s t i t u t i o n s  grew, they continued to  add facu l ty  and programs which did 

not change the level of complexity. However, during the most recent  

year ,  the level of  i n s t i t u t i o n a l  complexity declined in both sectors  

along with per un i t  cos ts .  Since many of these i n s t i t u t i o n s  were s t i l l  

growing, they did not continue to  add programs as rap id ly  as one 

response to revenue d i s t r e s s .

Based upon the assessment o f  current  in s t i t u t i o n a l  f inancia l  

s t a b i l i t y  from f ive  s t a t i c  ind ica to rs ,  most in s t i t u t i o n s  were in the
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s tab le  category with l i t t l e  movement in to  or out of the other  catego­

r i e s .  Few i n s t i t u t i o n s  were in the strong category which meant there 

was a f r a g i l e  s t a b i l i t y .  A cont inuat ion of  revenue d i s t r e s s  conditions 

could eventual ly  erode these i n s t i t u t i o n s  un t i l  some slipped in to  the 

weak category. Furthermore, i n s t i t u t i o n a l  in tangib les  were not assessed 

and may have been sac r i f iced  in response to revenue d i s t r e s s .

Using multiple regression ana lys is ,  no s ig n i f ic a n t  d i fference was 

found in the current  level of  i n s t i t u t i o n a l  f inancia l  s t a b i l i t y  a f t e r  a 

change in the s tuden t- facu l ty  r a t io  used in V irg in ia ' s  budgetary 

formula. Even though these i n s t i t u t i o n s  did not immediately adapt to 

revenue d i s t r e s s  by c u r t a i l in g  per u n i t  co s ts ,  t h e i r  responses were 

e f fec t iv e  in maintaining current  f inanc ia l  s t a b i l i t y  leve ls .

Based upon the assessment of in s t i t u t i o n a l  f inanc ia l  s t a b i l i t y  

from f ive  change in d ica to rs ,  most i n s t i t u t i o n s  were in the s tab le  

category with l i t t l e  movement into or out of  the other  ca tegories  as 

they struggled to maintain t h e i r  present  pos i t ion .  However, continued 

re l iance  upon sa lary  d i s t r e s s  as a response to revenue d i s t r e s s  would 

make i t  d i f f i c u l t  to a t t r a c t  qua l i ty  facu l ty  in the  fu ture  which was a 

valued s t a t e  object ive  and would l im i t  i n s t i t u t i o n s '  f l e x i b i l i t y  unless 

a rea l loca t ion  of resources to  strengthen p r io r i t y  programs was con­

sidered.

Conclusions

The findings  from the four  s t a t i s t i c a l  hypotheses t e s ted  fo r  a l l  

i n s t i t u t i o n s  and by each sec to r  coupled with the assessment of  i n s t i t u ­

t ional  f inancia l  s t a b i l i t y  generated the following conclusions:

1. V irg in ia ' s  col leges and u n iv e r s i t i e s  did not immediately re-
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duce t h e i r  in s t ru c t io n a l  expenditures per s tudent  u n i t  a f t e r  

an upward adjustment in the budget formula which t r iggered  

revenue d i s t r e s s  condi t ions .  However, per u n i t  costs  had 

begun to dec l ine  in both educational sec tors  during the most 

recent  year .  Therefore , i n s t i t u t i o n a l  f ixed commitments 

delayed e f fe c t iv e  responses to d i s t r e s se d  condi t ions .

2. I n s t i t u t i o n a l  complexity continued to be a s ig n i f i c a n t  p red ic ­

to r  va r iab le  fo r  in s t ru c t io n a l  cos ts  per s tuden t  u n i t .  How­

ever ,  there  was l i t t l e  reduction in t h i s  va r iab le  in response 

to revenue d i s t r e s s  except  during the most recen t  year .  As 

they continued to  achieve th e i r  o b jec t iv es ,  V i rg in ia ' s  c o l ­

leges  and u n iv e r s i t i e s  did not i n i t i a l l y  terminate  programs in 

response to  revenue d i s t r e s s  in order  to  r e a l l o c a t e  resources.

3. The most s ig n i f i c a n t  p red ic to r  va r iab le  expla ining the v a r i ­

ance in in s t ru c t io n a l  cos ts  per s tudent  u n i t  f o r  V i rg in ia ' s  

co l leges  and u n i v e r s i t i e s  was the  in s t ru c t io n a l  expenditure 

proportion. I t  was not strongly co r re la te d  with other  inde­

pendent v a r iab le s .  In the community col lege s e c to r ,  t h i s  

var iab le  was p o s i t iv e ly  re la ted  to  the amount of ava i lab le  

revenues and s i z e .  As i n s t i t u t i o n s  grew and received more 

resources,  they spent a la rger  proport ion on the in s t ru c t io n a l  

funct ion which masked any achieved economies. In the sen io r -  

level i n s t i t u t i o n s  s e c to r ,  there  was an opposite  e f f e c t .  As 

i n s t i t u t i o n s  grew and received more resources ,  they spent  a 

smaller  proportion on the  in s t ru c t io n a l  function but a l a rg e r  

proportion f o r  research and public serv ice .  In order to
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reduce ins t ruc t iona l  expenditures per student un i t  in response 

to revenue d i s t r e s s ,  i t  was necessary to  consider the behavior 

of the in s t ruc t iona l  expenditure proportion var iab le  by sec tor  

in r e l a t io n  to growth or dec l ine in enrollments and/or resour­

ces.

4. Different  p redic tor  var iables  were s ig n i f i c a n t  in explaining 

the variance in in s t ruc t iona l  costs per s tudent u n i t  between 

the two sec tors .  Only the proportion of expenditures spent 

for  in s t ru c t io n ,  the s ta f f in g  r a t i o ,  and the level of i n s t i t u ­

t ional  complexity overlapped. In the senior- level  i n s t i t u ­

t ions  se c to r ,  there  were four  s ig n i f i c a n t  in te rac t ions  between 

p red ic to r  var iables  and time which suggested th a t  these v a r ia ­

b les '  re la t ionsh ips  d if fe red  a f t e r  the change in the budgetary 

formula. In the community col lege se c to r ,  there were no 

s ig n i f i c a n t  in te ra c t io n s .  Therefore, these independent v a r i a ­

bles were more sen s i t iv e  to changes from responses in the 

sen ior- level  in s t i t u t i o n s  sec to r .  However, i n s t i t u t i o n s  in 

t h i s  sec tor  were l a rg e r  and more diverse than those in the 

community college sector  which were smaller and less  f l e x ib le .  

Since ce r ta in  responses may have af fec ted  nonsignif icant  

independent var iab les  in a p a r t i c u la r  educational s ec to r ,  i t  

was necessary to consider these  d ifferences  when debating the 

implementation of  p re sc r ip t iv e  responses to revenue d i s t r e s s .

5. V i rg in ia ' s  col leges and u n iv e r s i t i e s  were r e s i l i e n t  in r e ­

sponding to a condition of revenue s t r e s s  and maintained th e i r  

current  level of f inancia l  s t a b i l i t y .  Even though there was



242

not a d e te r io ra t io n  in the level  of  i n s t i t u t i o n a l  f inanc ia l  

s t a b i l i t y  as a r e s u l t  of  t h i s  s t a t e ' s  need to economize, there  

was no improvement and e f f e c t i v e  responses were necessary to 

maintain the curren t  l ev e l .  Furthermore, the ind ica to rs  used 

in t h i s  study did not assess  a l l  dimensions of an i n s t i t u ­

t i o n ' s  condit ion.  Financial s t a b i l i t y  s t i l l  remained an e lu ­

sive  concept with many nonquantifiable  in ta n g ib le s ,  such as 

the a b i l i t y  o f  i n s t i t u t i o n s  to  r a i s e  money, t h a t  were not 

assessed. Any weaknesses t h a t  occurred in these areas would 

not be uncovered immediately but nevertheless  would have long- 

range implications  on the f inanc ia l  s t a b i l i t y  of  V i rg in ia ' s  

i n s t i t u t i o n s  which should be considered by policy  makers, 

Relatedly,  a cont inuation of revenue d i s t r e s s  condi tions 

would eventual ly  require  more d r a s t i c  types of responses t h a t  

could prevent the achievement o f  valued ob jec t ives .

6 . The Commonwealth of V i rg in ia ' s  decis ion to  buffer  smaller

i n s t i t u t i o n s  from the immediate e f fec t s  of  revenue decl ine was 

j u s t i f i e d  and necessary. Even though i n s t i t u t i o n s  spent a l l  

addi t ional  revenues r a i s e d ,  they had d i f f i c u l t y  revers ing the 

t i d e  when revenues decreased. Smaller i n s t i t u t i o n s  were even 

more vulnerable  to decl in ing condi tions s ince they were less  

f l e x ib l e  with a threshold  level  of  programs and facu l ty  t h a t  

were necessary to e f f e c t iv e ly  operate.  Therefore , they had 

special d i f f i c u l t y  implementing e f f i c i e n c y - r e la te d  responses 

to  revenue d i s t r e s s  such as re trenching facu l ty  or  terminat ing 

programs. Even with the  s t a t e ' s  action to  buffer  them from
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revenue d i s t r e s s ,  they barely maintained a s ta b le  current  and 

change pos i t ion .  Without the s t a t e ' s  p ro te c t ion ,  more of  

these i n s t i t u t i o n s  would have decl ined and not maintained 

t h e i r  s tab le  p o s i t io n .  In ad d i t io n ,  v a r i a b le / f ix e d  cost  

ana lys is  needed to be conducted before proposing other  changes 

in budgetary funding policy.

7. The i n i t i a l  response to  revenue d i s t r e s s  and much of  the 

reduction in per u n i t  costs  achieved during the most recent  

year  was through sa la ry  d i s t r e s s .  Faculty l o s t  purchasing 

power s ince t h e i r  sa la ry  increases  were less  than the r a t e  of  

i n f l a t i o n .  A continuation of t h i s  trend would lower facu l ty  

morale.  In a s t a t e  higher educational system, p a r t  of  th i s  

d i s t r e s s  was a t t r i b u t a b l e  to d e f ic ien c ie s  in funding fo r  

sa la ry  inc reases .  In add i t ion ,  there was no reduction in the 

level of  fu l l - t im e  facu l ty .  Furthermore, there  was no major 

increase  in the s tu d en t - facu l ty  r a t io  nor in the threshold  

level which would have implied g rea te r  e f f i c ien cy .  Therefore, 

awarded sa la ry  increases were a l loca ted  to  a growing number

of  facu l ty  with expanded sca le .  The ana lys is  of f acu l ty  

s a la r i e s  by academic rank revealed t h a t  sa la ry  d i s t r e s s  was 

more severe in c e r t a in  ranks. I t  was a lso  more acute  in the 

sen io r - leve l  i n s t i t u t i o n s  s ec to r .  Excess re l iance  on th i s  

response lowered i n s t i t u t i o n s '  f l e x i b i l i t y  to  respond under 

continued condi tions o f  revenue d i s t r e s s .

8 . There was le ss  r ea l lo ca t io n  of  resources  among programs." than 

prescribed under revenue d i s t r e s s  condit ions as demonstrated
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by the addit ion of  programs and the constant  level of i n s t i t u ­

t iona l  complexity with sca le .  Given the  influence of complex­

i t y  and the in s t ru c t io n a l  expenditure proportion var iab les  on 

in s t ruc t iona l  cos ts  per s tudent  u n i t ,  i n s t i t u t i o n s  had d i f f i ­

c u l ty  reducing per  u n i t  costs  a f t e r  the  change in the budget­

ary formula when re lying on sa la ry  d i s t r e s s  which was not a 

s ig n i f i c a n t  p red ic to r  v a r iab le .  Since the level of f u l l - t im e  

facu l ty  increased,  any gain in  e f f ic ien cy  from an increase  in 

the s t a f f i n g  r a t i o  was achieved pr imari ly  by re trenching  p a r t -  

time facu l ty .

9. Maintaining the same level  of  f acu l ty  meant t h a t  i n s t i t u t i o n s  

continued to o f f e r  academic opportunity  to t h e i r  s tudents .  

However, resources were th in ly  spread among programs espe­

c i a l l y  when equipment and supply purchases were postponed, 

par t - t ime personnel were re t renched,  and t rave l  was e l iminated 

in order  to  devote more resources to  f acu l ty  s a l a r i e s .  This 

weakened p r io r i t y  programs t h a t  were centra l  in achieving 

i n s t i t u t i o n a l  missions which did not meet t h i s  s t a t e ' s  objec­

t i v e  of providing h igh-qua l i ty  programs. To achieve t h i s  

ob jec t iv e ,  weaker programs needed to  be evaluated to determine 

i f  enough resources were av a i lab le  to  support them without 

jeopardizing the qu a l i ty  of  i n s t i t u t i o n s '  p r i o r i t y  programs. 

Without any reduction in f a c u l ty ,  i n s t i t u t i o n s  l o s t  f l e x i ­

b i l i t y  to  respond to fu tu re  d i s t r e s s  and were less  able  to 

venture.

10. As i n s t i t u t i o n a l  revenues decl ined as a r e s u l t  of the upward
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change in the budget formula, a smaller  proportion of  expendi­

tures  was devoted to in s t ru c t io n  in response to  t h i s  condit ion 

esp e c ia l ly  for  the  sen io r - leve l  i n s t i t u t i o n s  s ec to r .  Other 

functional  a rea s ,  such as adm in is t ra t ion  and p lan t  with t h e i r  

f ixed commitments, required a l a rg e r  a l lo c a t io n  of revenues 

which was a signal of f inanc ia l  p ressure .  Therefore , another  

e f f e c t  from the change in the budget formula was a reduction 

in resources devoted to the in s t ru c t io n a l  funct ion which was 

the  core or primary mission of  most educational i n s t i t u t i o n s .  

This was an a l lo ca t io n  decis ion which meant l e s s  academic 

resources were av a i lab le  to  spend fo r  educational programs. 

Therefore , s t r e s s  in the f inanc ia l  system a f fec ted  the aca­

demic system which did not meet t h i s  s t a t e ' s  ob jec t ive  of 

providing in s t ru c t io n a l  q u a l i ty .

Discussion

H. R. Bowen's (1980) revenue theory of cos t  suggested th a t  i n s t r u c ­

t ional  cos ts  per s tudent  u n i t  varied  according to the amount of a v a i l ­

ab le  i n s t i t u t i o n a l  revenues. After  an upward rev is ion  in the s tuden t-  

f acu l ty  r a t i o  used in V i rg in ia ' s  budget formula fo r  i n s t r u c t io n ,  less  

revenues were generated fo r  the same level of  output except fo r  those 

smaller  i n s t i t u t i o n s  buffered from the  immediate e f f e c t s  of t h i s  

change. According to H. R. Bowen's theory,  in s t ru c t io n a l  costs  per 

s tudent u n i t  would have decl ined a f t e r  the change in policy  since there  

were le ss  ava i lab le  revenues from the s t a t e  which was the  primary 

revenue source fo r  these i n s t i t u t i o n s .

H. R. Bowen's (1980) revenue theory implied t h a t  i n s t i t u t i o n s
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would be able to  rap id ly  reduce t h e i r  per u n i t  cos ts .  However, other  

resea rchers ,  such as Dickmeyer (1980b), suggested t h a t  i n s t i t u t i o n s  

could not adapt quickly to  decl in ing  condit ions e sp ec ia l ly  when they 

were enrollment r e l a t e d .  The f indings  from th i s  study demonstrated 

t h a t  V i rg in ia ' s  i n s t i t u t i o n s  could not immediately reduce t h e i r  i n s t r u c ­

t iona l  costs  per s tudent  u n i t  a f t e r  a change in budgetary pol icy .  In 

f a c t ,  per u n i t  costs  continued to r i s e  as i n s t i t u t i o n s  were slow to 

adapt and were not w i l l ing  to  re t rench  f a cu l ty .  Furthermore, t h i s  

could have been p a r t i a l l y  a t t r i b u t e d  to  i n i t i a l  i n s t i t u t i o n a l  buffer ing 

to t h e i r  core in s t ru c t io n a l  function as i d e n t i f i e d  by Zammuto (1984). 

However, by the t h i rd  year  a f t e r  the policy change, these  i n s t i t u t i o n s  

had begun to reduce t h e i r  per u n i t  cos ts  a f t e r  co n t ro l l in g  fo r  i n f l a ­

t io n .  By th i s  t ime,  several adjustments had been made in the budgetary 

formula which necess i ta ted  the  need to  c u r t a i l  cos ts .

The implication from t h i s  f inding was t h a t  i n s t i t u t i o n s  could 

eventual ly  respond in a manner t h a t  reduced t h e i r  per u n i t  cos ts .  As 

the per iod of revenue decl ine  deepened, i n s t i t u t i o n s  were more compelled 

to  improve e f f ic ien cy  and also had more time to plan fo r  such responses. 

Immediately a f t e r  the  change in po l icy ,  most i n s t i t u t i o n s  were poorly 

equipped to  manage decl ine  and of ten  chose responses t h a t  were counter­

product ive . La te r ,  i n s t i t u t i o n s  were more apt to r e a l i z e  t h a t  the 

decl ine  was not temporary and implemented responses to  modify and/or 

adapt to  th i s  condi t ion.

The necessary time to reduce in s t ru c t io n a l  cos ts  per s tudent  un i t  

d i f f e re d  according to  educational s ec to r  which r e f l e c te d  a d i f f e r e n t  

process of f inanc ia l  decis ion making in response to  the same condi t ion.
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The community col leges were heavily dependent on s ta t e  revenues and 

should have been more vulnerable to  a revenue decline s ince they had 

fewer sources of support.  Nonetheless,  they maintained th e i r  s t a b i l i t y  

along with the senior- level  i n s t i t u t i o n s .  However, most community 

colleges continued to experience enrollment increases which meant th a t  

par t  of  the decline  in revenues was masked by addi tional  achieved 

economies from scale  th a t  were respent .  Furthermore, these in s t i t u t i o n s  

were smaller which meant t h a t  more of them were i n i t i a l l y  buffered by 

the s t a t e .  This a lso delayed t h e i r  reduction in per un i t  costs .

The findings  from th i s  study indicated th a t  in s t i t u t i o n s  could 

respond to decline and s t i l l  maintain t h e i r  f inancia l  s t a b i l i t y .

However, e f f i c ien cy - re la te d  responses to revenue d i s t r e s s  were necessary 

provided th a t  i n s t i t u t i o n a l  qua l i ty  and the achievement of 

valued object ives  did not su f fe r .  Immediately a f t e r  the policy change, 

i n s t i t u t i o n s  continued adding programs and fu l l - t im e  facu l ty  to a t t r a c t  

new students and addi tional funding, which was a b e t te r  response to 

enrollment dec l ine ,  in order to f u l f i l l  unmet needs by becoming more 

marketing or iented.  These were not e f f i c ien cy - re la te d  responses and 

i n s t i t u t i o n s  did not succeed in reducing t h e i r  per u n i t  costs .  I f  some 

of V irg in ia ' s  i n s t i t u t i o n s  were to experience both revenue and e n r o l l ­

ment d i s t r e s s  in the same y ea r ,  then a combination of responses would 

be necessary to  e f fec t iv e ly  r e s i s t  these condi tions. During the most 

recent  year ,  there  was a s l i g h t  reduction in the level of  i n s t i tu t io n a l  

complexity as in s t i t u t i o n s  did not continue to  add programs as rapidly  

with enrollment increases.  This response coupled with sala ry  d i s t r e s s  

succeeded in lowering i n s t i t u t i o n s '  per u n i t  cos ts .  However, much of
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the decrease in per u n i t  costs  was absorbed through these responses 

s ince i n s t i t u t i o n s  were r e lu c ta n t  to  e l iminate  programs or ret rench  

fu l l - t im e  f a c u l ty .

An incen t ive  was needed to encourage i n s t i t u t i o n s  to  reevaluate  

t h e i r  programs in order  to  id e n t i fy  those o f  utmost p r i o r i t y .  Vir­

g i n i a ' s  i n s t i t u t i o n s  were not overly  recep t ive  to rea l lo c a t in g  resources 

among programs when t h i s  was c l e a r ly  needed to  adapt to  a prolonged 

period of revenue d i s t r e s s .  Therefore , t h i s  re luctance would make i t  

more d i f f i c u l t  fo r  these  i n s t i t u t i o n s  to continue to  achieve valued 

ob jec t ives .

The in s t ru c t io n a l  expenditure proportion was a highly s ig n i f i c a n t  

p red ic to r  v a r ia b le  in explaining the  behavior o f  in s t ru c t io n a l  cos ts  

per student u n i t .  I t  represented a de r iv a t iv e  of H. R. Bowen's (1980) 

revenue theory of cos t .  Larger i n s t i t u t i o n s  spent more for  in s t ru c t io n  

s ince  other  functional areas  were comprised o f  a large percentage of  

f ixed  costs t h a t  were spread over a g rea te r  s tudent  body. Therefore, 

more resources were devoted per s tudent  to  in s t ru c t io n  with enrollment 

growth which masked achieved economies from sca le .

Despite the  s ign i f icance  of  the  in s t ru c t io n a l  expenditure propor­

t ion  v a r iab le ,  i t s  behavior  d i f f e r e d  according to s e c to r .  In the 

community co l lege  s e c to r ,  l a rger  i n s t i t u t i o n s  spent a g rea te r  proportion 

fo r  in s t ru c t io n .  Rather than achieving economies from scale which 

could have been used to  lower per  un i t  c o s t s ,  any savings were respent  

in the  in s t ru c t io n a l  a rea  for  i tems such as addi t ional  programs. In 

the s en io r - leve l  i n s t i t u t i o n s  s e c to r ,  there  was a d i f f e r e n t  meaning 

behind the s ig n i f i can ce  o f  th i s  v a r iab le .  Larger i n s t i t u t i o n s  with
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increasing revenues, which were more research o r ien ted ,  spent  a smaller  

proportion fo r  in s t ru c t io n  which agreed with the f indings  of  Zammuto 

(1984) fo r  public  four-year  i n s t i t u t i o n s .

The f indings  in t h i s  study supported those of  McLaughlin e t  a l . 

(1980) which suggested t h a t  i n s t i t u t i o n a l  complexity, r a th e r  than s iz e ,  

would be s ig n i f i c a n t  in explaining the  behavior of in s t ru c t io n a l  costs  

per s tudent  u n i t .  In the analys is  fo r  a l l  i n s t i t u t i o n s ,  s ize  was not a 

s ig n i f i c a n t  p red ic to r  in the  stepwise regress ion  equation a f t e r  con­

t r o l l i n g  fo r  the entrance of  o ther  independent var iab les  such as the 

in s t ru c t io n a l  expenditure proport ion.  However, i n s t i t u t i o n a l  complexity 

was s ig n i f i c a n t  and r e f l e c te d  the threshold  level  fo r  i n s t i t u t i o n s .  I t  

a c tu a l ly  portrayed th a t  smaller  i n s t i t u t i o n s  had higher complexity 

leve ls  and higher  per u n i t  costs  due to  the necess i ty  of  having to 

o f fe r  a minimum number of  programs regard less  of  enrollment .

The level  o f  i n s t i t u t i o n a l  complexity was higher in the community 

col lege sec to r  s ince more o f  these i n s t i t u t i o n s  were smaller  and below 

a th reshold  level  of enrollment .  Beyond a threshold  enrol lment l e v e l ,  

i n s t i t u t i o n a l  complexity was l in ea r  to enrollment .  When McLaughlin e t  

a l .  (1980) al luded to i n s t i t u t i o n a l  complexity, they did not accentuate 

the high leve ls  t h a t  ex is ted  in smaller  i n s t i t u t i o n s .  The implicat ions  

from t h i s  f inding suggested tha t  in s t ru c t io n a l  per u n i t  costs  could 

have been lowered i f  enrollments were added to  those i n s t i t u t i o n s  with 

high complexity l ev e l s .  However, the f e a s i b i l i t y  o f  t h i s  proposal 

would be ques tionable  s ince  many of  the  high complexity i n s t i t u t i o n s  

were located in rura l  a reas .

Even though the level of  i n s t i t u t i o n a l  complexity was l in e a r  to
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scale  beyond the th reshold  l e v e l ,  t h i s  var iab le  did not r e f l e c t  the 

nature of newly added programs. I f  these addi t ional  programs were more 

expensive than those in the  basic core curriculum, t h i s  would have been 

re f le c te d  in the number of  programs v a r i a b le ,  which was a l so  s i g n i f i ­

can t ,  as i t  r e l a t e d  to per u n i t  c o s ts .  The f indings  from the analys is  

of a l l  i n s t i t u t i o n s  ind ica ted  th a t  new addit ions were more expensive to 

o f fe r  s ince  there  was a p o s i t iv e  c o r re la t io n  between the number of  

programs offered and per u n i t  cos ts .  However, t h i s  r e la t io n sh ip  was 

overshadowed by the threshold  level of  programs necessary to  operate 

when o ther  s ig n i f i c a n t  va r iab les  were con t ro l led .  Furthermore, p a r t  of 

the increased cos t  of newly added programs was ec l ipsed  by respent 

economies achieved from sca le .

Size was a s ig n i f i c a n t  p red ic to r  var iab le  only when con t ro l l ing  

for  the  level of  educational and general revenues although there  was an 

ind ica t ion  of  multi col l i n e a r i t y  between these  two v a r ia b le s .  However, 

t h i s  r e la t io n sh ip  did suggest economies of  scale even i f  i t  was ecl ipsed  

by o ther  var iab les  such as i n s t i t u t i o n a l  complexity. When in s t i t u t i o n s  

could spend any newly acquired revenues and savings from scale  fo r  

other  items including the addi t ion  o f  new programs in the  in s t ruc t iona l  

area ,  improved facu l ty  s a l a r i e s ,  and increased expenditures on the  

in s t ru c t io n a l  funct ion required to  support graduate s tudents  as hypoth­

esized by H. R. Bowen (1980), s ize  was not a s ig n i f i c a n t  p red ic to r  

because i t  was masked which supported the f indings  of  McLaughlin e t  a l .  

(1980) and Brinkman (1981). Nonetheless,  t h i s  finding suggested th a t  

i f  revenues did not vary so g rea t ly  between i n s t i t u t i o n s  and did not 

mask savings from s c a le ,  addi t ional  economies could have been achieved.
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The two educational sectors  had d i f f e r e n t  pa t te rns  as f a r  as the 

s ignif icance of t h e i r  p red ic tor  var iab les .  Despite t h i s  f a c t ,  both 

sectors  were able to respond to  revenue d i s t r e s s  e f fec t iv e ly  enough to 

maintain t h e i r  current  level of f inancia l  s t a b i l i t y .  However, some of 

the d i f f e r e n t  pa t te rns  between sectors  were not s p e c i f i c a l ly  recognized 

in th i s  s t a t e ' s  budgetary formula. One example was the level of 

i n s t i tu t io n a l  complexity which was extremely high in smaller community 

col leges .  However, the recent establishment of a funding f lo o r  for  

fixed costs  in small i n s t i t u t i o n s  with limited f l e x i b i l i t y  was an 

attempt to compensate fo r  t h i s  omission.

The s ignif icance of the in te rac t ion  var iab les  suggested th a t  the 

senior- level  i n s t i t u t i o n s  responded d i f f e r e n t ly  to revenue d i s t r e s s .

This sec tor  was spending a smaller proportion fo r  in s t ru c t io n ,  which 

was the most s ig n i f i c a n t  p red ic tor  va r iab le ,  in i t s  attempt to cu r ta i l  

expenditures.  The in te rac t io n  of time and the nonlinear  trend for  s ize  

was s ig n i f i c a n t  which indicated th a t  the threshold  level had changed. 

According to Maynard (1971), the s ta f f in g  r a t i o  influenced the threshold 

level and was increased in response to revenue d i s t r e s s  which was 

par t ly  achieved by increasing s ize  more than the  continued addi tion of 

facu l ty .  Even though the s ta f f in g  r a t io  was not s ig n i f i c a n t ly  cor­

re la ted  with time, i t  s ig n i f i c a n t ly  in te rac ted  with time to  explain the 

change in the threshold leve l .  Therefore, there  was an addit ional 

range where economies of scale were achieved fo r  t h i s  sec tor  even 

though most of  these i n s t i t u t i o n s  were beyond t h i s  new threshold leve l .

Since an i n s t i t u t i o n ' s  threshold level was af fec ted  by the  s ta f f ing  

r a t i o ,  an increase in the s ta f f in g  r a t io  should have extended the range
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of achieved economies provided t h a t  i n s t i t u t i o n a l  complexity remained 

constant.  I f  i n s t i t u t i o n s  responded to  revenue d i s t r e s s  by cu t t ing  

personnel and programs, then an i n s t i t u t i o n ' s  threshold  level would 

have changed. However, i f  i n s t i t u t i o n a l  complexity remained constant  

with enrollment increases  and there  was l i t t l e  change in the s t a f f in g  

r a t i o ,  then an i n s t i t u t i o n ' s  threshold  level  would not have changed nor 

would the re  have been any g rea te r  achieved economies. The f indings  

from th i s  study fo r  the community col lege  s ec to r  indica ted  th a t  n e i th e r  

the level o f  i n s t i t u t i o n a l  complexity nor the  s t a f f in g  r a t i o  s i g n i f i ­

can t ly  changed. Therefore , there was no notable d i f fe rence  in these 

i n s t i t u t i o n s '  threshold  l e v e l .  This supported Maynard's (1971) theo­

r e t i c a l  expectation th a t  i f  no changes occurred in the s t a f f i n g  r a t i o ,  

then the  threshold  level would not have been a l t e r e d .  This was also 

supported by the lack of  a s ig n i f i c a n t  i n t e ra c t io n  between time and the 

nonl inear trend of s ize  with per u n i t  cos ts  which ind ica ted  t h a t  the 

shape of t h i s  r e la t io n sh ip  did not change.

McLaughlin e t  a l .  (1980) suggested t h a t  the number of  programs and 

i n s t i t u t i o n a l  complexity were influenced by the number of employed 

facu l ty .  I f  there  was revenue d i s t r e s s  and i n s t i t u t i o n s  responded by 

terminat ing f a c u l ty ,  then the  number of  programs and i n s t i t u t i o n a l  

complexity should have been reduced. However, V i rg in ia ' s  col leges  and 

u n iv e r s i t i e s  did not respond in t h i s  manner but employed o ther  e f f i ­

c iency - re la ted  responses such as s a la ry  d i s t r e s s .  Consequently, 

i n s t i t u t i o n a l  complexity remained cons tan t .  Therefore , i t  was not 

unexpected to  f ind t h a t  in s t ru c t io n a l  cos ts  per s tudent  u n i t  did not 

appreciably decrease a f t e r  the change in pol icy .  Actual ly ,  a constant
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i n s t i t u t i o n a l  complexity level worked aga ins t  achieved economies and 

the response of s a la ry  d i s t r e s s .  The findings from t h i s  study suggested 

t h a t  i n s t i t u t i o n a l  complexity needed to be co n t ro l le d ,  despite  p o l i t i c a l  

pressure  to  maintain programs and the time to  phase out those ta rge ted  

fo r  e l im ina t ion ,  i f  i n s t i t u t i o n s  needed to  rap id ly  reduce t h e i r  per 

u n i t  costs  in order  to  preserve t h e i r  f inancia l  s t a b i l i t y .  This would 

have required a r e a l lo c a t io n  of resources among programs versus across-  

the-board budgetary cuts  which penal ized those t h a t  were most e f f i ­

c ien t .

The findings from th i s  study supported H. R. Bowen's (1980) law of 

higher education costs  which suggested t h a t  no r e la t io n s h ip  ex is ted  

between the level  of  per u n i t  costs  and cu r ren t  i n s t i t u t i o n a l  f inanc ia l  

s t a b i l i t y  s ince i n s t i t u t i o n s  spent whatever resources were av a i lab le .  

Furthermore, these two var iab les  were not s ig n i f i c a n t l y  re la te d  in 

e i t h e r  s ec to r  which precluded the suggestion of  any in te ra c t io n  e f f e c t .  

His theory a lso  suggested th a t  the re  would be no d i f fe rence  in current  

i n s t i t u t i o n a l  f inancia l  s t a b i l i t y  leve ls  even i f  i n s t i t u t i o n s  had to 

c u r t a i l  per u n i t  cos ts  in response to revenue d i s t r e s s  since a l l  but 

the most impoverished ones were in the same r e l a t i v e  f inancia l  pos i t ion .  

This was a t t r i b u t e d  to  a lack of s u f f i c i e n t  resources  to  adequately 

support a l l  i n s t i t u t i o n a l  missions to the point  where there  would be 

signs of  munificence. The findings from t h i s  study supported his  

theory s ince the level of  curren t  f inanc ia l  s t a b i l i t y  fo r  V i rg in ia ' s  

col leges  and u n iv e r s i t i e s  remained s tab le  a f t e r  the change in budgetary 

policy.  These i n s t i t u t i o n s  were a lso  able  to  maintain t h e i r  s t a b i l i t y  

between years  a f t e r  the pol icy change. Thus, the statement by SCHEV
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(1979d) t h a t  V i rg in ia ' s  higher educational system was b a s ic a l ly  healthy 

was supported by these f indings .

Although both sectors  faced p a r t i a l l y  d i f f e r e n t  environments, had 

d i f f e r e n t  pa t te rns  of  var iab les  t h a t  contr ibuted to the s ign i f icance  of 

in s t ru c t io n a l  cos ts  per s tudent  u n i t ,  had d i f f e r e n t  leve ls  of  resources ,  

had d i f f e r e n t  degrees of f l e x i b i l i t y  to  respond to  d i s t r e s s ,  and did 

not choose the same responses to  revenue d i s t r e s s ,  there  was no s i g n i f i ­

cant d i f fe rence  in the level of  cu r ren t  f inanc ia l  s t a b i l i t y  between 

these sec to rs .  The implications  from th i s  finding a lso  supported H. R. 

Bowen's (1980) revenue theory t h a t  i n s t i t u t i o n s '  f inanc ia l  problems did 

not vary since they spent a l l  ava i lab le  revenues as ind ica ted  by the 

s ign i f icance  of the in s t ru c t io n a l  expenditure proportion var iab le  and 

the lack of  s ign if icance  fo r  the s ize  va r iab le .  This was a more 

compelling argument than the nature  of  the environment or i n s t i t u t i o n a l  

responses to decl ine  on the charac te r  of  i n s t i t u t i o n a l  f inancia l  

s t a b i l i t y .  This supposit ion a lso  explained the predominate loca t ion  of 

these i n s t i t u t i o n s '  ranking in the s tab le  f inanc ia l  s t a b i l i t y  category. 

However, these f indings  did not r e f l e c t  a l l  dimensions of  an i n s t i ­

t u t i o n ' s  condi tion since f inanc ia l  s t a b i l i t y  continued to  be an e lusive  

concept.  Even though i n s t i t u t i o n s  in t h i s  s t a t e  maintained t h e i r  

s t a b i l i t y ,  they may have mortgaged t h e i r  fu tures  and t h e i r  a b i l i t y  to 

achieve valued objec t ives  which would not be d isc losed  in the shor t - run .

In s t i t u t i o n s  have been c r i t i c i z e d  for  being slow adapters  to 

revenue d i s t r e s s  condi t ions .  The findings from t h i s  study supported 

t h i s  accusation since  these i n s t i t u t i o n s  did not immediately c u r ta i l  

t h e i r  cos ts .  However, they success fu l ly  avoided a d e te r io ra t io n  in
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f inanc ia l  s t a b i l i t y  by employing e f f i c i e n c y - r e la te d  responses. None­

t h e l e s s ,  r e l ian ce  on sa la ry  d i s t r e s s  as a response, which was not a 

s i g n i f i c a n t  p red ic to r  v a r ia b le ,  had i t s  upper l im i t s  and reduced 

i n s t i t u t i o n a l  f l e x i b i l i t y  to  respond to  any f u r th e r  d i s t r e s s .  I f  

i n s t i t u t i o n s  a lso  chose in e f f e c t iv e  responses,  then the re  may have been 

a d e te r io ra t io n  in f inanc ia l  s t a b i l i t y  as an end r e s u l t  from revenue

d i s t r e s s .  Even i f  i n s t i t u t i o n a l  f inanc ia l  s t a b i l i t y  did not change, an

i n s t i t u t i o n ' s  attempt to  achieve valued ob jec t ives  may have been 

obs truc ted .  Since the re  were no changes in cu r ren t  i n s t i t u t i o n a l  

f inanc ia l  s t a b i l i t y  leve ls  a f t e r  the pol icy  change, t h i s  indicated th a t  

these  i n s t i t u t i o n s  were able to  adapt to  dec line even though they did

not employ a l l  the responses t h a t  have been prescribed under these

condi tions which may have been a t t r i b u t e d  to l imited  budgetary d i s ­

c re t io n  in public i n s t i t u t i o n s  and to f ixed cos ts  (Zammuto, 1984). 

Furthermore, they may have r e l i e d  too ex tens ive ly  on short- range 

responses such as across- the-board  budgetary cuts  among programs 

without  cons idera t ion  fo r  long-range impl ica t ions .

The AED (1979) implied t h a t  unless i n s t i t u t i o n s  could rapidly  

a d ju s t  t h e i r  per u n i t  c o s t s ,  when there  was revenue d i s t r e s s ,  f inanc ia l  

i n s t a b i l i t y  would inev i tab ly  occur.  However, t h i s  view did not consider 

t h a t  i n s t i t u t i o n s  may have been able to  adapt to  d i s t r e s s  through 

m ul t i face ted  responses. They could have added enrollments with the 

expectat ion th a t  the  d i f fe rence  between the marginal versus the  average 

co s t  a l lo ca t io n  in the budgetary formula would be used to  o f f s e t  

revenue d i s t r e s s .  I n s t i t u t i o n s  could have also searched fo r  o ther  

revenue sources to  supplement any reduct ion in appropria t ions  from the
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s t a t e ' s  necess i ty  to economize. These responses would have a s s i s te d  

i n s t i t u t i o n s  in maintaining t h e i r  s t a b i l i t y  even though expenditures 

were not immediately reduced. The f indings  in t h i s  study indica ted  

th a t  these  i n s t i t u t i o n s  were able  to maintain s t a b i l i t y  even when i t  

took several years  to implement e f f ic ie n c y  responses t h a t  reduced per 

u n i t  cos ts .

One documented cause of revenue decl ine  was le s s  d iv e r s i t y  in the 

composition o f  revenues. The f indings  from t h i s  study supported t h i s  

a s se r t io n  s ince those i n s t i t u t i o n s  with g rea te r  d iv e r s i t y  of  revenues 

were not in the  weak or declin ing categories  during any o f  the six 

years  included in t h i s  study. In c o n t r a s t ,  the i n s t i t u t i o n  with the 

l e a s t  d iv e r s i t y  of revenues was in both the weak and decl in ing c a t ­

egories  a t  l e a s t  once. I f  t h i s  s t a t e  had not e lec ted  to  buf fe r  smaller 

i n s t i t u t i o n s  from the e f f e c t s  of  the policy change, t h i s  f inding 

implied t h a t  more i n s t i t u t i o n s  would have been in the weak and/or  

decl ining ca tegor ies .

One discouraging finding was th a t  few i n s t i t u t i o n s  were ra ted  in 

the  s trong or r e s i l i e n t  ca tego r ies .  Furthermore, once an i n s t i t u t i o n  

obtained th i s  s ta tu s  i t  did not remain the re  fo r  any prolonged period 

o f  t ime. Since providing a q u a l i ty  educational system was one of t h i s  

s t a t e ' s  o b je c t iv e s ,  i t  was ques tionable  to what ex ten t  t h i s  was accom­

plished when no i n s t i t u t i o n ,  including the f lagsh ip  u n iv e r s i ty ,  cons is ­

t e n t ly  remained in the s trong f inanc ia l  s t a b i l i t y  category.  However, 

individual  i n s t i t u t i o n s  have f u l f i l l e d  t h e i r  missions even when under­

nourished.

An implicat ion from th i s  finding was t h a t  the use of  formulas
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brought s tandardizat ion to the budgetary process. While admittedly an 

improvement over the pork-barrel a l lo ca t io n  methods used in e a r l i e r  

y ea rs ,  formulas could have led to an impairment of q u a l i ty  in ce r ta in  

i n s t i t u t i o n s  i f  provisions were not included to recognize excellence 

and to reward performance. However, the use of formulas, with t h e i r  

provisions fo r  equity and for  a minimum amount of funding, a lso  meant 

th a t  i n s t i t u t i o n s  were not allowed to de te r io ra te  to the point of  

supporting only a marginal operat ion. Despite th i s  f a c t ,  policy makers 

needed to assess i n s t i t u t i o n s '  performance, which r e f le c te d  t h e i r  

responses to revenue d i s t r e s s ,  in order to  determine i f  valued objec­

t ives  were being f u l f i l l e d  and to evaluate  s t r a t e g ic  adjustments in 

budgetary formulas a f t e r  t h e i r  implementation before developing other 

budgetary policy adaptations.

Implications fo r  Future Research

Assessing the impact of  a change in s t a t e  budgetary pol icy ,  which 

t r ig g e r s  revenue d i s t r e s s  and in s t i t u t i o n a l  responses, i s  necessary 

before implementing addit ional policy changes such as short-range 

across-the-board budgetary cutbacks. As the e f fe c t s  from in s t i tu t io n a l  

responses to s t a t e  budgetary cutbacks are empirica l ly  documented, there 

may be an indicat ion th a t  ce r ta in  valued s t a t e  object ives  are not being 

accomplished. The need to consider the long-range e f fe c t s  from a 

short-range policy change becomes exigent when s t a t e  revenues f a i l  to 

adequately support higher education. Even though p resc r ip t ive  responses 

to decline have been frequently  suggested, more empirical evidence is 

needed to confirm the nature and r e su l t s  of i n s t i t u t i o n a l  responses. 

Further research should iden t i fy  and document the stages tha t
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i n s t i t u t i o n s  experience under decl in ing condi tions in order  to a sce r ta in  

the bes t  time to  implement the most e f f e c t iv e  responses.

Studying the economic behavior o f  higher educational i n s t i t u t i o n s  

during a period of  decl ining resources i s  a l so  needed in o ther  sec to rs .  

Since d i f f e r e n t  p red ic to rs  of  in s t ru c t io n a l  cos ts  per s tudent  u n i t  

emerged in the two sec tors  included in t h i s  study,  the same may be t rue  

in other  s e c to rs .  To success fu l ly  manage a reduction in per u n i t  

c o s t s ,  these p red ic to rs  should be i d e n t i f i e d  esp ec ia l ly  i f  they are not 

s p e c i f i c a l l y  recognized in a s t a t e ' s  budgetary formula which may also 

not be s e n s i t iv e  to  sec to r  p a t te rn  d i f f e ren ces .  Furthermore, the 

d i s t r i b u t io n  of actual costs  may or  may not c lose ly  resemble s t a t e  

appropria t ions  by functional area which should be excogita ted in fu ture  

resource a l lo ca t io n  decis ions .

Comparable s tud ies  should be conducted in o ther  s t a t e s  experiencing 

budgetary s h o r t f a l l s  to determine i f  t h e i r  i n s t i t u t i o n s  are  e f f e c t iv e ly  

responding to revenue decl ine in a s im i la r  manner with or without s t a t e  

buffer ing .  In s t a t e s  t h a t  provide fo r  marginal cost  funding, d i f f e r e n t  

responses may be employed by t h e i r  i n s t i t u t i o n s  than in those s t a t e s  

t h a t  do not recognize t h i s  budgetary element. Comparative analys is  

among the  s t a t e s  would generate a l a rg e r  sample which would provide 

more empirical evidence to support  or  r e fu te  p re sc r ip t iv e  responses to 

revenue and/or enrollment d i s t r e s s .  For those s t a t e s  su f fe r ing  budget­

ary cutbacks sooner than o th e r s ,  updated s tudies  would y i e ld  more data 

fo r  comparative purposes by increasing the number of  observations and 

would d isc lose  any devia t ions  in i n s t i t u t i o n a l  responses as the  period 

of  decl ine  lengthened.
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Additional research i s  needed to  examine the r e l a t io n sh ip  between 

marginal and average cos ts  a f t e r  a change in budgetary policy e spec ia l ly  

when the re  i s  a s h i f t  in the threshold  lev e l .  Without a change in 

po l icy ,  both o f  these  costs  are s im i la r  beyond the threshold  leve l .

When the threshold  level changes, the  r e la t io n s h ip  between these  two 

va r iab les  may d i f f e r  and suggest new areas where economies of  scale  may 

be achieved. Furthermore, i f  i n s t i t u t i o n s  respond to revenue or 

enrollment d i s t r e s s  by cu t t in g  par t - t im e  f a c u l ty ,  per u n i t  marginal 

c o s t  savings will  be less  than the reduct ion in average cos t  funding. 

Thus, marginal cost  changes during growth per iods may d i f f e r  from those 

during dec l in ing  periods.

I f  smaller  i n s t i t u t i o n s  experience enrollment d i s t r e s s  in addit ion 

to  revenue d i s t r e s s ,  more s t a t e  buffer ing  may be necessary.  Further 

research i s  needed to id e n t i fy  those i n s t i t u t i o n s  t h a t  require  s t a t e  

buffer ing  as well as to  determine what types would be most e f f e c t iv e .  

This i s  necessary when c e r ta in  costs  are  s t i ck y  during declining 

condit ions  while i n s t i t u t i o n s  also  lack f l e x i b i l i t y  to  e f f e c t iv e ly  

respond.

Additional research i s  needed to  determine i f  the var iab les  

se lec ted  as s ig n i f i c a n t  p red ic to rs  of  in s t ru c t io n a l  cos ts  per s tudent  

u n i t  a re  i n f lu e n t i a l  in o ther  s t a t e s '  educational systems. In add i t ion ,  

o ther  va r iab les  not included in th i s  ana lys is  a lso  may be s ig n i f i c a n t  

in the p red ic t ion  of  the  c r i t e r i o n  v a r iab le .  The mix of programs, the 

mix of s tudents  by program a rea ,  and the  previous y e a r ' s  i n s t ru c t io n a l  

cos ts  per s tudent  u n i t  as a lagged v a r iab le  are  p red ic to rs  not employed 

in t h i s  study th a t  may prove s ig n i f i c a n t  to the  fu ture  predic t ion  and
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explanation of the unusual behavior of t h i s  dependent v a r iab le .  In 

ad d i t io n ,  an analys is  of  i n f lu e n t i a l  va r iab les  based on year ly  data 

should be conducted to  determine i f  t h e i r  r e la t io n s h ip s  change as 

i n s t i t u t i o n s  respond to  dec l ine .  Depending upon the response, the 

ranking, s lopes ,  and in te rc ep ts  of p red ic to r  var iab les  may change. 

Furthermore, dummy var iab les  could be included for  each y e a r ' s  obser­

vat ions in order to id en t i fy  changes t h a t  occur across years  before 

and/or  a f t e r  the policy change. Also, in te ra c t io n s  between each year  

involved in the study and the independent va r iab les  could be included 

to determine to  what ex ten t  the r e l a t io n sh ip s  between independent 

var iab les  and the c r i t e r i o n  va r iab le  remain unchanged across several 

years before and/or  a f t e r  a budgetary pol icy change. I n s t i t u t i o n s  need 

to id e n t i fy  those var iab les  t h a t  are most in f lu e n t i a l  on per u n i t  costs  

as they make necessary adjustments to  c u r t a i l  expenditures in response 

to decl in ing condi t ions .

Further  research by sec to r  i s  needed to  t race  the a l lo c a t io n  of 

resources,  as they are employed to achieve valued o b jec t iv es ,  during a 

d i s t r e s s e d  period re su l t in g  from s t a t e  budgetary cutbacks. Since the 

in s t ru c t io n a l  expenditure proportion va r iab le  is  highly i n f lu e n t i a l  in 

explaining the var iance in in s t ru c t io n a l  cos ts  per student  u n i t  fo r  

both educational s e c to r s ,  per un i t  cos ts  do not decrease quickly unless 

i t  i s  reduced. However, any decrease in the  ins t ruc t iona l  expendi ture 

proport ion means t h a t  i n s t i t u t i o n s  are  r ea l lo ca t in g  resources away from 

t h e i r  core area of  in s t ru c t io n .  I f  t h i s  response reduces in s t ru c t io n a l  

q u a l i ty ,  then a valued ob jec t ive  i s  not f u l f i l l e d .

Continued research is  needed to  assess i n s t i t u t i o n a l  f inanc ia l
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s t a b i l i t y  a f t e r  delayed responses to  decl ine are implemented. Later 

responses to  d i s t r e s s e d  condit ions  may d i f f e r  from e a r l i e r  ones and may 

or may not a f f e c t  f inanc ia l  s t a b i l i t y .  An ongoing assessment of 

in s t i t u t i o n a l  f inanc ia l  s t a b i l i t y  in t h i s  s ta t e  should be conducted so 

th a t  i n s t i t u t i o n s  as well as policy  makers can monitor changes and plan 

appropria te ly  to achieve the most e f f e c t iv e  use of resources.  In 

add i t ion ,  an assessment of in tang ib le  f a c to r s ,  such as deferred mainte­

nance, should be conducted p e r io d ica l ly  to  determine to what ex tent  

f inanc ia l  s t a b i l i t y  i s  being maintained by an erosion of  physical 

c a p i t a l .  I f  i n s t i t u t i o n s  mortgage t h e i r  fu tu res  to preserve t h e i r  

curren t  p o s i t io n ,  t h i s  will  requ ire  addit ional  outlays  a t  a time when 

i n s t i t u t i o n s  are  l e s s  f l e x ib l e  to  meet subs tan t ia l  commitments. Future 

policy must address t h i s  contingency.

A longi tudinal  f inanc ia l  data f i l e  should be es tab l i shed  for  

fu tu re  research on the f inanc ia l  s t a b i l i t y  of V i rg in ia ' s  col leges  and 

u n iv e r s i t i e s .  With the HEGIS f inanc ia l  changes, only s ix  y e a r s '  data  

are ava i lab le  fo r  comparative purposes as of t h i s  study. This data 

s e r ie s  needs to  be extended to evaluate  long-range implications  from 

revenue d i s t r e s s  fo r  t h i s  s t a t e ' s  i n s t i t u t i o n s  and to  aid in the 

development of  normative data for  in d i c a to r s ,  including the age of an 

i n s t i t u t i o n  as a p o s s i b i l i t y ,  ca lcu la ted  by sec tor .  The a v a i l a b i l i t y  

of longi tudina l  data can be used to  assess  the degree t h a t  i n s t i t u t i o n s  

are f l e x ib l e  in responding to  changes in  t h e i r  environments while 

achieving valued ob jec t ives .

Further research i s  needed to  determine i f  incent ives  are necessary 

in budgetary formulas to encourage i n s t i t u t i o n s  to e f f e c t iv e ly  respond
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to dec l ine .  I f  i n s t i t u t i o n s  become more competit ive and a t t r a c t  

addit ional  s tuden ts ,  t h i s  wil l  not achieve necessary s t a t e  economies. 

Further competition among i n s t i t u t i o n s  may only succeed in lowering 

q u a l i ty .  Incent ives  t h a t  promote exce l len t  performance should be 

considered as a s u b s t i t u t e  fo r  those t h a t  encourage i n s t i t u t i o n s  to  

seek addi t ional  students  and funding unless access were to su f fe r .  

Furthermore, incent ives  should encourage a r e a l lo ca t io n  of resources,  

i f  needed, r a th e r  than across- the-board  cutbacks which lead to medi­

o c r i ty  and a reduction in q u a l i ty .  Perhaps, a buffer ing  fea tu re  t h a t  

continues to  appropria te  funds fo r  noncentral programs during t h e i r  

phaseout period could be included which would be an incent ive  for  

i n s t i t u t i o n s  to become smaller  but b e t t e r ,  without  being penal ized ,  

while t ry ing  to manage a reduced sca le  of opera t ions .  However, i n s t i ­

tu t io n s  must not be encouraged to  respond in  a manner t h a t  s a c r i f i c e s  

or  blocks the achievement of other  valued ob jec t ives  such as d iv e r s i ty  

or access.

In conclusion, maintaining a s tab le  f ina nc ia l  s t a b i l i t y  in col leges  

and u n iv e r s i t i e s  will  become more d i f f i c u l t  as demands on s t a t e  budgets 

exceed resources.  In response, s t a t e s  wi ll  need to  make adjustments 

such as across-the-board budget cu ts  which undernourish t h e i r  educa­

t iona l  i n s t i t u t i o n s  and c rea te  revenue d i s t r e s s  condit ions.  Further­

more, some i n s t i t u t i o n s  may also  undergo enrollment d i s t r e s s  which will  

compound t h e i r  problems when budgetary formulas r e f l e c t  average cost  

funding. These i n s t i t u t i o n s  wil l  not be able  to immediately reduce 

t h e i r  per u n i t  c o s ts .  To da te ,  V i rg in ia ' s  public i n s t i t u t i o n s  are 

displaying r e s i l i e n c y  to decl ine  while maintaining t h e i r  f inanc ia l
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s t a b i l i t y .  This demonstrates tha t  i n s t i t u t i o n s  can manage decline  

without s a c r i f i c in g  valued ob jec t ives .  However, s t a t e  economizing may 

also y ie ld  undesirable r e su l t s  t h a t  counter a s t a t e ' s  e f f o r t  to achieve 

valued objectives which need to  be id en t i f i e d  before planning higher 

educational policy. Through th i s  process ,  b e t t e r  planning and budgetary 

policy changes can emerge to  provide the most e f fe c t iv e  higher educa­

t ional system within the a v a i l a b i l i t y  of l imited  resources.
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APPENDIX A 

DEFINITION OF TERMS

Budget Formula. An object ive  procedure to es timate the future  

budgetary requirements of a col lege or  un ivers i ty  through the  manipu­

la t io n  of  q u an t i t a t iv e  data (Mil le r ,  1964) t h a t  is  preestabl ished 

(Gross, 1973/1974).

Eff ic iency. A measure of outputs to inputs representing the 

maximum amount of  outputs to  inputs (H. R. Bowen, 1977). One cost  

measure of  e f f ic iency  would be the amount of  educational cos ts  per 

s tudent.  The grea te r  the amount spent on teaching,  the g rea te r  i t  is  

(H. R. Bowen, 1980). Efficiency i s  a means to be e f f e c t iv e  and i s  

sometimes sac r i f i c e d  in order  to achieve access.  S p ec ia l i s t  organiza­

t ions  usually  have more of  i t  (Zammuto, 1982b).

Enrollment D i s t r e s s . A s i t u a t io n  occurring when the level  of 

enrollment decreases from one year to  the next.  An i n s t i t u t i o n  exper i­

encing enrollment d i s t r e s s  must i n i t i a t e  a response such as a reduction 

in facu l ty  (Gilmartin,  1981) in order  to maintain i t s  s t a b i l i t y .

Financial S t a b i l i t y . The a b i l i t y  of  an i n s t i t u t i o n  to respond or 

adapt (Rubin, 1979) to d i s t r e s s  in i t s  environment without jeopardizing 

i t s  current  status of achieving valued object ives  (Jenny, 1979b) and/or 

i t s  survival  which i s  influenced by i t s  f l e x i b i l i t y  (Col l ie r  & Pa t r ick ,  

1978; Maxwell, 1980) to r ea l loca te  resources (Dickmeyer & Hughes,

1979a) as i t  encounters r i s k .  Financial s t a b i l i t y  i s  a composite value 

based upon a se r ies  of  f inancia l  and nonfinancial r a t io s  th a t  measures 

d i s t r e s s e s ,  responses, and in s t i t u t i o n a l  conditions (Dickmeyer, 1983)
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t h a t  r e f l e c t  the s trength  and survival  capaci ty  of  a co l lege  or  univer­

s i t y .  For purposes o f  t h i s  s tudy,  the operational  d e f in i t io n  of 

cu r ren t  i n s t i t u t i o n a l  f inanc ia l  s t a b i l i t y  used i s  a composite measure 

o f  the  following ind ica to rs :  (1) FTE s tu d en ts ,  (2) f u l l - t im e  facu l ty ,

(3) average facu l ty  s a l a ry ,  (4) the  s t a f f i n g  r a t i o ,  and (5) the i n s t r u c ­

t iona l  expenditure proport ion.

Full-Time Equivalent S tuden ts . A count of students  weighting for  

the percentage of  s tudent load ca r r ie d .  For undergraduate and f i r s t ­

time professional  s tuden ts ,  a f u l l - t im e  equivalent  s tudent  i s  defined 

as a s tudent with a course load of  15 c r e d i t  hours per  semester or 30 

c r e d i t  hours (45 quar te r  hours) on an annualized bas is .  For graduate 

s tuden ts ,  a f u l l - t im e  equivalent  student  i s  one with a course load of 

12 c r e d i t  hours per semester or  24 c r e d i t  hours (36 q uar te r  hours) an 

an annualized bas is .

I n s t i tu t io n a l  Complexity. The number of  degree programs offered 

per 100 f u l l - t im e  equivalent  s tudents .

P roduc t iv i ty . A measure of  outputs from the  in s t ru c t io n a l  process 

in r e l a t io n  to  f acu l ty  inputs .  One surrogate  measure o f  outputs from 

the in s t ru c t io n a l  process i s  FTE enrollments.  One measure of  produc­

t i v i t y  would be the number of  FTE s tudents  generated per  f acu l ty  member 

or th e  s ta f f in g  r a t i o .  When i t  i s  increased,  per u n i t  costs  decrease.

Revenue D i s t r e s s . A s i t u a t io n  occurring when the level of  s ta t e  

funding from one year  to  the next does not keep up with the level of 

i n f l a t i o n .  In real terms,  an i n s t i t u t i o n  with revenue d i s t r e s s  has 

le ss  resources to  spend than i t  did in a preceding year  although i t s  

t o t a l  amount of  revenues may have increased.  An i n s t i t u t i o n  with
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revenue d i s t r e s s  needs to  respond by c u r t a i l i n g  expenditures while 

providing the  same level of services  (Gilmart in ,  1981). Otherwise, 

i n s t i t u t i o n a l  f inancia l  f l e x i b i l i t y  decreases.

Salary D i s t r e s s . A s i t u a t io n  occurring when the level of  average 

f acu l ty  s a l a r i e s  from one year  to  the  next does not keep up with the 

level o f  i n f l a t i o n .  In rea l  terms, an i n s t i t u t i o n  with sa la ry  d i s t r e s s  

has paid i t s  f acu l ty  less  than i t  did in a preceding year  although i t s  

to t a l  amount o f  sa la ry  out lay  may have increased.  An i n s t i t u t i o n  with 

sa la ry  d i s t r e s s  may experience t h i s  condit ion in a d e l ib e ra te  response 

to  condit ions  of f inancia l  s tr ingency t r iggered  by revenue d i s t r e s s .  A 

prolonged condit ion of  s a la ry  d i s t r e s s  i s  l i k e ly  to erode the q u a l i ty  

of  an i n s t i t u t i o n ' s  facu l ty  and i t s  f l e x i b i l i t y  from le s s  academic 

resources  and a g rea te r  amount of  fixed commitments.

S taff ing  Rat io . The number of  fu l l - t im e  facu l ty  to  fu l l - t im e  

equivalent  s tuden ts .  This i s  an i n s t i t u t i o n ' s  actual  s t a f f i n g  level 

which may be spec i f ied  fo r  the  in s t ru c t io n a l  funct ion in a budget 

formula.

Student-Faculty Ratio . A workload measure specifying a prede­

termined level  of  s t a f f in g  contained in a budget formula.
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APPENDIX B

CHANGES IN APPENDIX M

Course Level 1 9 7 4 - 1 9 7 6 e
1 9 7 8 ? 1 9 7 9 - 1 9 8 0 n 1981a 1 9 8 2 -

and Discipl ine 1 9 7 6 1 9 7 8 ° 1 9 7 9 1 9 8 0 1 9 8 1 1 9 8 2 ° 1 9 8 4

Foundation 1 : 1 5 * * * * •k *
Lower 1 : 2 0 * * * 1 : 2 1 1 : 2 2 *
Upper 1 : 1 2 * 1 : 1 3 1 : 1 4 * * *

1st  Year-Grad. 1 : 1 0 * * * * * *

Advanced Grad. l i  8 * * * * * *

1st Prof.-Med. T 9 1: 2 * * * *

1s t  Prof.-Den. T 1: 3.8 * * ★ *

1st Prof.-Law 1 : 2 0 * * * * * *

Lower-Occ./Tech 1 : 1 5 *

Lower-Bus./Tech 1:16 * * * •k
Lower-Hlth./Tech 1 : 1 0 * * * *

Lower-Engr./Tech 1 : 1 2 * * * *

Lower-Agr. 1:16 * ■k * *

Upper-Agr. 1:11 * ■k * *

Grad.-Agr. 1: 7 k * *

Lower-Arch. 1:16 * * * *

Upper-Arch. 1:11 * * * *
Grad.-Arch. 1: 7 * * *
Lower-Engr. 1:16 * * * *
Upper-Engr. 1:11 * * * *
Grad.-Engr. 1: 7 * * *
Lower-F/Arts 1:16 * * * *
Upper-F/Arts 1:11 * * * *
Grad.-F/Arts 1; 7 * * *
Lower-F/Lang. 1:16 * * * *
Upper-F/Lang. 1:11 * * *
Grad.-F/Lang. 1: 7 * * *
Lower-G/Hlth. 1 : 1 0 * * * *
Upper-G/Hlth. 1: 8 ★ * * *
Grad.-G/Hlth. 1: 6 * * * *
Grad .-B io . /Sc i . 1: 7 * * *

aData from Gross, 1973/1974 

bData from SCHEV, 1975b

cData from SCHEV, 1977a 

dData from SCHEV, 1979b



269

APPENDIX B (continued) 

CHANGES IN APPENDIX M

eData from SCHEV, 1981b 

^Actual r a t i o  fo r  1972-1973 academic year 

9Actual r a t i o  fo r  1974-1975 academic year  

♦Represents no change from previous period
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APPENDIX C

VIRGINIA PUBLIC COLLEGES AND UNIVERSITIES BY SECTOR

I n s t i t u t i o n

SENIOR-LEVEL INSTITUTIONS
GMU - George Mason University 
ODU - Old Dominion Universi ty  
UVA -  Universi ty  of Virginia  
VCU -  Virginia  Commonwealth Universi ty  
VPI -  Virginia Polytechnic I n s t i t u t e  and S ta te  University 
W&M - The College o f  William and Mary 
CNC -  Christopher Newport College 
CVC -  Clinch Valley College 
JMU -  James Madison University 
MWC -  Mary Washington College 
NSU - Norfolk S ta te  University 
RFU - Radford University 
VMI -  Virginia  M il i ta ry  I n s t i t u t e  
VSU -  Virginia  S ta te  University 

COMMUNITY COLLEGES 
BRCC - Blue Ridge Community College 
CVCC - Central Virginia Community College 
DLCC -  Dabney S. Lancaster Community College 
DVCC -  Danville Community College 
ESCC -  Eastern Shore Community College 
GMCC - Germanna Community College 
JRCC -  J .  Sargeant Reynolds Community College 
JTCC -  John Tyler Community College 
LFCC -  Lord Fairfax Community College 
MECC -  Mountain Empire Community College 
NRCC - New River Community College 
NVCC -  Northern Virginia  Community College 
PHCC - Patr ick  Henry Community College 
PDCC - Paul D. Camp Community College 
PMCC - Piedmont Community College 
RHCC - Rappahannock Community College 
SSCC - Southside Virginia  Community College 
SWCC -  Southwest Virgin ia  Community College 
TNCC - Thomas Nelson Community College 
TWCC - Tidewater Community College 
VHCC -  Virginia  Highlands Community College 
VWCC -  Virginia  Western Community College 
WVCC -  Wytheville Community College 

RBC - Richard Bland College
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APPENDIX D

STUDENT UNITS

Academic Year

In s t i tu t io n 1976 1977 1978 1979 1980 1981

GMU 8269 8691 9389 10282 12342 13033
ODU 14659 15590 16400 16575 16897 16692
UVA 33495 32862 32325 31037 32596 32774
VCU 21112 21627 22070 22198 22346 22741
VPI 28750 29349 29996 30188 31041 32145
W&M 8991 8593 8877 9114 9196 9493
CNC 2550 2794 2965 3036 3028 3148
CVC 979 1005 1049 1456 1081 1145
JMU 10096 10538 11001 11028 11474 12028
LWC 2849 3049 3329 3647 3711 3743
MWC 2563 2696 2686 2738 2754 2916
NSU 7889 7998 8548 7965 7610 8442
RFU 6380 6376 6909 6940 7221 7365
VMI 1787 1897 1986 1996 1939 1960
VSU 6071 6215 5757 5161 5240 5223

BRCC 1203 1180 1156 1079 1094 1166
CVCC 1985 1832 1892 1832 2002 2006
DLCC 726 657 623 657 701 736
DVCC 1847 1759 1695 1711 1746 1940
ESCC 305 282 249 222 247 268
GMCC 600 555 518 524 613 642
JRCC 4479 4516 4532 4226 4391 4744
JTCC 1871 1834 1863 1832 1773 2182
LFCC 787 757 765 814 839 918
MECC 629 633 642 790 935 1130
NRCC 1693 1480 1456 1458 1564 1677
NVCC 15241 14920 15561 15474 16209 17308
PHCC 668 653 674 602 736 817
PDCC 798 761 819 756 781 720
PMCC 1079 1131 1242 1312 1437 1605
RHCC 610 625 687 683 699 751
SSCC 1101 1029 1057 953 1019 961
SWCC 1304 1242 1339 1443 1646 1747
TNCC 3224 3063 3155 3229 3423 3692
TWCC 7050 7010 7615 8182 8130 8476
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APPENDIX D (continued) 

STUDENT UNITS

Academic Year

I n s t i t u t i o n 1976 1977 1978 1979 1980 1981

VHCC 998 892 859 911 960 1087
VWCC 3295 2938 2829 2925 3127 3281
WVCC 1160 1049 1095 1245 1288 1290

RBC 764 761 793 771 737 707
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APPENDIX E

COMPARISON OF HEPI WITH COMPOSITE INDEX DEVELOPED FOR

INSTRUCTIONAL EXPENDITURES PER STUDENT UNIT

Component Pers.  Serv. I n s t .
Category Subindex HEPI Subindex Subindex Composite

PERSONNEL COMPENSATION 82.0 84.6

1.0 Professional  Sa la r ie s 58.0 79.5

2.0 Nonprofessional Wages 
and Sa la r ie s 15.0 20.5

3.0 Fringe Benefits 9.0 —

CONTRACTED SERVICES, 
SUPPLIES, AND EQUIPMENT 18.0 15.4

4.0 Services 7.3 54.9

5.0 Supplies and Materials 3.5 26.3

6.0 Equipment 2.5 18.8

7.0 Books and Per iodica ls 1.7 —

8.0 U t i l i t i e s 3.0

Total 100.0 100.0 100.0 100.0 100.0

aData from Halstead and Hickson, 1978, pp. 5-6
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APPENDIX F

INSTRUCTIONAL COSTS PER STUDENT UNIT NET OF INFLATION

Academic Year

In s t i tu t io n 1976 1977 1978 1979 1980 1981

GMU 781.56 817.66 815.23 852.27 723.68 766.86
ODU 813.91 822.06 825.74 855.27 872.87 805.37
UVA 1132.22 1031.34 1073.82 1212.01 1148.06 1155.17
vcu 1840.25 1514.91 1556.65 1592.08 1643.86 1598.75
VPI 975.56 969.26 1084.86 1212.75 1224.54 1224.47
W&M 1011.63 1115.67 1183.23 997.32 991.48 988.63
CNC 847.27 745.48 751.68 685.88 780.35 707.66
CVC 1152.75 764.97 740.55 618.87 799.54 714.35
JMU 764.07 775.50 741.16 796.29 692.61 727.16
LWC 1024.52 978.36 864.91 789.07 736.77 677.36
HWC 840.00 785.72 780.84 805.26 827.45 815.39
NSU 978.79 917.81 887.37 948.43 1052.60 753.45
RFU 705.75 723.46 678.63 715.65 701.70 671.78
VMI 1272.57 1079.83 1038.54 1067.46 1082.56 1019.53
VSU 786.90 783.17 780.34 856.80 886.42 906.60

BRCC 687.43 737.92 692.12 823.10 794.78 820.79
CVCC 839.66 844.02 816.37 878.73 845.29 768.46
DLCC 1216.66 1190.17 1228.23 1364.09 1475.04 1590.98
DVCC 789.89 777.01 733.92 768.73 784.59 745.32
ESCC 1009.90 1108.45 1588.66 2026.51 2061.53 1872.72
GMCC 1056.62 959.98 868.10 863.79 720.77 762.27
JRCC 812.14 971.45 986.49 1036.19 928.16 816.80
JTCC 898.46 848.60 944.04 1052.23 882.13 714.57
LFCC 794.81 869.38 935.04 945.05 826.99 734.94
MECC 1056.73 988.85 1107.82 754.82 777.78 774.40
NRCC 857.89 943.53 976.65 1033.40 964.84 926.22
NVCC 793.85 862.95 825.67 883.78 789.59 757.23
PHCC 785.55 973.23 943.14 1178.63 1094.88 975.36
PDCC 768.07 860.83 819.76 887.97 873.04 1008.20
PMCC 761.33 916.95 803.37 811.86 789.87 769.21
RHCC 1419.23 1181.98 2049.50 1701.50 1458.39 1234.67
SSCC 849.42 942.24 881.70 1004.13 952.09 1073.16
SWCC 1094.50 1144.77 1144.55 891.50 960.86 879.71
TNCC 838.29 811.53 789.06 843.54 781.27 716.07
TWCC 740.27 739.85 720.45 741.15 680.45 681.99
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APPENDIX F (c o n t in u e d )

INSTRUCTIONAL COSTS PER STUDENT UNIT NET OF INFLATION

Academic Year

I n s t i t u t i o n  1976 1977 1978 1979 1980 1981

VHCC 949.92 1048.99 1039.11 1082.91 938.89 833.84
VWCC 794.41 831.72 923.26 964.14 864.45 803.26
WVCC 1233.75 1219.52 1282.07 1098.67 1236.55 1131.60

RBC 726.84 752.37 694.13 753.07 837.38 824.28
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APPENDIX G

NUMBER OF PROGRAMS

Academic Year

I n s t i t u t i o n 1976 1977 1978 1979 1980 1981

GMU 46 48 47 49 59 60
ODU 77 80 83 90 101 98
UVA 197 197 195 197 176 176
VCU 116 112 116 121 129 129
VPI 167 173 175 176 181 181
W&M 59 59 59 60 60 60
CNC 16 17 17 20 21 21
CVC 12 12 12 13 14 14
JMU 69 71 69 73 78 78
LWC 28 29 28 28 28 28
MWC 32 32 29 29 36 36
NSU 47 47 50 53 68 65
RFU 57 57 54 55 62 62
VMI 10 10 10 10 10 10
VSU 53 52 50 50 62 61

BRCC 25 25 26 26 26 27
CVCC 43 43 41 40 39 41
DLCC 21 21 21 22 22 22
DVCC 28 28 28 28 28 28
ESCC 11 11 12 12 13 13
GMCC 19 19 19 19 20 20
JRCC 41 43 43 45 48 52
JTCC 30 30 30 26 26 30
LFCC 19 19 18 17 17 17
MECC 17 18 18 19 19 19
NRCC 39 39 40 44 47 48
NVCC 73 75 78 78 83 85
PHCC 14 14 14 16 18 21
PDCC 23 23 23 24 25 28
PMCC 25 25 25 26 27 25
RHCC 19 19 20 20 20 20
SSCC 27 27 27 29 29 30
sw cc 26 26 26 27 28 28
TNCC 36 36 37 42 46 47
TWCC 42 43 50 52 64 71
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APPENDIX G (continued) 

NUMBER OF PROGRAMS

Academic Year

I n s t i t u t i o n  1976 1977 1978 1979 1980 1981

VHCC 20 23 23 26 25 25
VWCC 38 39 41 42 46 49
WVCC 29 29 29 31 34 39

RBC 4 4 4 4 3 3
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APPENDIX H

INSTITUTIONAL COMPLEXITY

Academic Year

I n s t i t u t i o n 1976 1977 1978 1979 1980 1981

GMU 0.7465 0.7193 0.6610 0.6234 0.6514 0.6293
ODU 0.7043 0.6690 0.6538 0.7111 0.7794 0.7632
UVA 1.0099 1.0152 1.0124 1.0518 0.8977 0.8950
VCU 0.8037 0.7552 0.7700 0.8030 0.8490 0.8330
VPI 0.8297 0.8337 0.8300 0.8242 0.8258 0.8000
W&M 0.9609 0.9941 0.9614 0.9537 0.9545 0.9315
CNC 0.7390 0.7158 0.6735 0.7837 0.8197 0.7916
CVC 1.4563 1.4354 1.3905 1.0943 1.5801 1.5766
OMU 0.8871 0.8806 0.8322 0.8731 0.8960 0.8598
LWC 1.1981 1.1619 1.0268 0.9615 0.9434 0.9380
MWC 1.4808 1.3675 1.2758 1.2821 1.5591 1.4706
NSU 0.7240 0.7159 0.7115 0.7580 1.0556 0.9058
RFU 1.1887 1.1513 1.0143 1.0321 1.1291 1.1075
VMI 0.6770 0.6357 0.6184 0.6215 0.6333 0.6277
VSU 1.1330 1.0680 1.0862 1.2174 1.4595 1.4229

BRCC 2.0781 2.1186 2.2491 2.4096 2.3766 2.3156
CVCC 2.1662 2.3472 2.1670 2.1834 1.9481 2.0439
DLCC 2.8926 3.1963 3.3708 3.3486 3.1384 2.9891
DVCC 1.5160 1.5918 1.6519 1.6365 1.6037 1.4433
ESCC 3.6066 3.9007 4.8193 5.4054 5.2632 4.8507
GMCC 3.1667 3.4234 3.6680 3.6260 3.2626 3.1153
JRCC 0.9154 0.9522 0.9488 1.0648 1.0931 1.0961
JTCC 1.6034 1.6358 1.6103 1.4192 1.4664 1.3749
LFCC 2.4142 2.5099 2.3529 2.0885 2.0262 1.8519
MECC 2.7027 2.8436 2.8037 2.4051 2.0321 1.6814
NRCC 2.3036 2.6351 2.7473 3.0178 ‘ 3.0051 2.8623
NVCC 0.4790 0.5027 0.5013 0.5041 0.5121 0.4911
PHCC 2.0958 2.1440 2.0772 2.6578 2.4457 2.5704
PDCC 2.8822 3.0223 2.8083 3.1746 3.2010 3.8889
PMCC 2.3170 2.2104 2.0129 1.9817 1.8789 1.5576
RHCC 3.1148 3.0400 2.9112 2.9283 2.8612 2.6631
SSCC 2.4523 2.6239 2.5544 3.0430 2.8459 3.1217
SWCC 1.9939 2.0934 1.9417 1.8711 1.7011 1.6027
TNCC 1.1166 1.1753 1.1727 1.3007 1.3439 1.2730
TWCC 0.5957 0.6134 0.6566 0.6355 0.7872 0.8377
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APPENDIX H (continued) 

INSTITUTIONAL COMPLEXITY

Academic Year

In s t i tu t io n  1976 1977 1978 1979 1980 1981

VHCC 2.0040 2.5785 2.6775 2.8540 2.6042 2.2999
VWCC 1.1533 1.3274 1.4493 1.4359 1.4711 1.4934
WVCC 2.5000 2.7645 2.6484 2.4900 2.6398 3.0233

RBC 0.5236 0.5256 0.5044 0.5188 0.4071 0.4243
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APPENDIX I

COMPOSITE SCORES OF INSTITUTIONAL FINANCIAL STABILITY 

FOR STATIC INDICATORS

Academic Year

I n s t i t u t i o n 1976 1977 1978 1979 1980 1981

GMU .1442 .2256 .3198 .3976 .6837 .6243
ODU .5372 .7389 .8591 .6484 .6944 .6854
UVA 1.1727 1.1007 .7762 .8158 .8254 .7466
VCU .7756 .6266 .6327 .5428 .4893 .4922
VP I .6909 .8059 .6529 .7142 .6035 .5555
W&M - .0434 - .2311 - .2017 - .1442 - .2018 - .1437
CNC .1441 .2233 .2832 - .0741 .1427 .1847
CVC - .4896 -1.0407 - .9950 - .4464 - .8477 - .9107
JMU .3267 .3247 .3384 .2273 .1755 .2498
LWC - .5229 - .5803 - .5354 - .3553 - .3608 - .4249
MWC - .8184 - .6473 - .6771 - .6542 - .6209 - .5911
NSU - .0869 - .1335 - .0084 - .0526 - .0288 - .0812
RFU .0352 - .0914 - .0039 - .1166 - .0786 - .0539
VMI - .8261 - .8378 - .7641 - .7036 - .7642 - .9480
VSU - .6703 - .5533 - .7451 - .8663 - .7830 - .4519

BRCC .1518 .4582 .2105 .2476 .2755 .2688
CVCC .3774 .3032 .3215 .2936 .4420 .2545
DLCC .0321 .0650 - .1639 - .1077 - .1878 - .1868
DVCC .2889 .0718 - .0885 - .0887 - .0978 - .0113
ESCC - .7932 -  .8082 - .7725 - .9272 - .5071 - .5020
GMCC - .4479 -  .6370 .8377 - .8163 - .8059 - .7170
JRCC - .1187 .8108 .5884 .3709 .3044 .4161
JTCC -  .1113 .0692 .1098 .2085 - .3645 - .0815
LFCC - .4912 - .5893 .5019 - .4221 -  .5425 - .7171
MECC - .7405 - .5439 - .4589 - .4217 - .4533 - .2027
NRCC - .0895 - .1682 - .2730 - .3667 - .4543 - .2079
NVCC 2.5160 2.5069 2.3173 2.4102 2.3816 2 .4955
PHCC - .3528 - .0879 .0899 - .1187 .1041 - .1750
PDCC - .6935 - .7707 - .6933 - .7874 - .6293 - .7876
PMCC - .1170 .1002 - .2394 - .1196 - .2032 .0767
RHCC - .5010 -1.0332 .0981 - .1752 - .0956 - .0968
SSCC - .3726 - .3122 - .4096 - .4177 - .3931 - .4525
SWCC - .0923 .0449 .0761 - .0307 .3017 .0383
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APPENDIX I (continued)

COMPOSITE SCORES OF INSTITUTIONAL FINANCIAL STABILITY 

FOR STATIC INDICATORS

Academic Year

I n s t i t u t i o n 1976 1977 1978 1979 1980 1981

TNCC .3840 .2686 .3621 .3875 .3383 .4487
TWCC .8833 1.0108 .9916 1.0984 .9369 1.0237
VHCC - .4748 - .3398 -  .4782 -  .3645 - .6165 - .4535
VWCC .5362 .3128 .4248 .5526 .4250 .3856
WVCC - .1518 - .3093 - .3314 - .0508 .1308 - .1262

RBC - .6942 -  .4172 -  .3404 -  .3107 - .3406 - .4938
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Abstract

AN ASSESSMENT OF THE IMPACT OF CHANGES IN THE STUDENT-FACULTY RATIO 
USED IN THE BUDGET FORMULA FOR VIRGINIA'S COLLEGES AND UNIVERSITIES 
ON INSTRUCTIONAL COSTS PER STUDENT, INSTITUTIONAL COMPLEXITY, AND

FINANCIAL STABILITY

L. Mark Tyree, Ed.D.

The College of  William and Mary in V irg in ia ,  April 1984 

Chairperson: Professor Mary Ann D. Sagaria

The purpose o f  th i s  study was to  determine whether a change in the 
s tu d en t - facu l ty  r a t i o  used in V i rg in ia ' s  budget formula fo r  i t s  public 
i n s t i t u t i o n s  had any impact on (1) the level of  in s t ru c t io n a l  cos ts  per
student  u n i t  as well as any p red ic to rs  t h a t  explained i t s  var iance ,  (2)
the level  of  i n s t i t u t i o n a l  complexity, and (3) the level o f  f inanc ia l  
s t a b i l i t y .  I t  was designed to determine i f  two educational  sectors
d i f f e red  in t h e i r  responses to revenue d i s t r e s s  condi t ions .

HEGIS f inanc ia l  and sa la ry  data were compiled fo r  a l l  39 public 
i n s t i t u t i o n s  in the Commonwealth o f  V irg in ia .  They were analyzed 
together  as well as by two sec to rs :  (1) s en io r - leve l  i n s t i t u t i o n s  and
(2) community col leges .  Pooled t im e-se r ie s  c ro ss -sec t io n a l  mult iple  
regress ion  analys is  was used to  examine changes in the dependent 
var iab les  a f t e r  the budgetary adjustments.  Stepwise m ult ip le  regression 
was chosen to  id en t i fy  s ig n i f i c a n t  p red ic to rs  of in s t ru c t io n a l  costs  
per student  un i t .  The current  and change leve ls  of i n s t i t u t i o n a l  
f inancia l  s t a b i l i t y  by year  were assessed from a composite score based 
upon a s e r i e s  of f inancia l  and nonfinancial in d ica to rs .

I t  was found th a t  there was no s ig n i f i c a n t  d i f fe rence  in i n s t r u c ­
t iona l  cos ts  per student  u n i t  a f t e r  the  budgetary pol icy change. From 
the ana lys is  of a l l  i n s t i t u t i o n s ,  the  s ig n i f i c a n t  p red ic to rs  of  t h i s  
dependent var iab le  were: ( l )  the in s t ru c t io n a l  expenditure proport ion ,
(2) the s t a f f i n g  r a t i o ,  (3) the level o f  i n s t i t u t i o n a l  complexity, (4) 
the amount of  educational and general revenues, (5) the number of  
programs, (6) the in te rac t io n  o f  time and s e c to r ,  and (7) the i n t e r ­
act ion  o f  time and complexity. D i f fe ren t  independent va r iab les  were 
se lected  f o r  each sec to r .  No p red ic to rs  in te ra c te d  with time in the 
other  s ec to r  while the re  were four  in t e ra c t io n s  in  the s en io r - leve l  
i n s t i t u t i o n s  sec to r .  These i n s t i t u t i o n s  did not immediately reduce 
t h e i r  complexity leve ls  in response to  revenue d i s t r e s s .  Nonetheless,  
per u n i t  in s t ru c t io n a l  costs  f e l l  when complexity leve ls  decl ined two 
years a f t e r  the policy  change. Most o f  these  i n s t i t u t i o n s  were assessed 
to  have preserved t h e i r  s t a b i l i t y  desp i te  the  type of response to  
revenue d i s t r e s s .

I t  was concluded th a t  i n s t i t u t i o n s  could not immediately reduce 
t h e i r  per u n i t  in s t ru c t io n a l  costs  a f t e r  an upward adjustment in the 
budget formula. Fixed costs  and i n s t i t u t i o n a l  i n e r t i a  delayed e f fec t iv e  
responses. Also, the most s ig n i f i c a n t  p red ic to r  of  per u n i t  cos ts  was



the in s t ruc t iona l  expenditure proportion var iab le .  In order to reduce 
per un i t  cos ts ,  i t  was necessary to consider the behavior of  th i s  
p red ic to r .  In add i t ion ,  V irg in ia ' s  public i n s t i t u t i o n s  were r e s i l i e n t  
in responding to  revenue d i s t r e s s  conditions even though there were 
delays in implementing e f fec t iv e  responses. F ina l ly ,  much of  the 
decrease in per un i t  costs  was achieved through sa la ry  d i s t r e s s  ra ther  
than a rea l loca t ion  of  resources among programs. A cont inuation of  
t h i s  pa t te rn  coupled with the decrease in the ins t ruc t iona l  expenditure 
proportion in response to  revenue d i s t r e s s  could lead to impaired 
educational qua l i ty .

Further study i s  needed to evaluate the long-range e f fe c t  on 
i n s t i t u t i o n a l  f inancia l  s t a b i l i t y  from a short-range budgetary policy 
adjustment before developing other  policy changes. In add i t ion ,  a 
longi tudinal  data f i l e  to evaluate  long-range implications from i n s t i ­
tu t i o n s '  responses to  revenue d i s t r e s s  on the achievement of valued 
object ives  is  needed.
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