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T he variation o f unit costs by level o f instruction, on either a 
per—student or per—student—credit—hour basis, is a tradi­

tional issue in the economics and finance o f higher education. 
Funding formulas, for either requesting or allocating funds, often 
include recognition o f an institution’s effort by level o f instruc­
tion. The same is likely to be true for internal budgeting among 
departments and programs, and for many kinds o f program plan­
ning. In recent times, the growing interest in differential pricing 
schemes, in which tuition is established on the basis o f the differ­
ent costs o f programs (or courses) taken by students, has added 
another reason for higher education administrators to be cogniz­
ant o f cost differences associated with levels o f instruction.

Researchers have examined these costs from the perspective 
of equity issues,1 o f productivity in higher education,2 or the uni­
versity as a firm.3 In addition, as the authors o f Involvement in 
Learning* have emphasized, costs by level are one indication of 
whether too few resources may be flowing to the early (lower—di­
vision) years o f the collegiate experience, thereby exacerbating 
problems such as high attrition rates and inadequate preparation 
in basic knowledge and skills.
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T h e  d e te rm in a tio n  o f  costs by level o f  in s tru c tio n  is su ffi­
c ien tly  co m p lex  th a t su ch  d a ta  a re  n o t ro u tin e ly  g a th e re d  by all, 
o r  even  m ost, in s titu tio n s . T h u s ,  w hile  su ch  d a ta  a re  im p o rta n t, 
th ey  a re  n o t as availab le  as th ey  o u g h t  to  be. F u r th e rm o re ,  w h en  
th ese  d a ta  a re  g a th e re d  on ly  locally, th ey  a re  su b jec t to  th e  vag ­
a rie s  o f  all cost d a ta , a n d  m ay  re f le c t local id iosyncrasies m o re  
th a n  g e n e ra l, u n d e r ly in g  te n d e n c ie s  w ith  b ro a d  app licab ility .

T h e  ob jective  o f  th is  s tu d y , th e n , is to  p ro v id e  d a ta  a b o u t costs 
by level o f  in s tru c tio n  in  su ch  a way as to  be u se fu l fo r  th e  m an y  
p u rp o se s  m e n tio n e d  e a rlie r . T h e  re su lts  o f  a la rg e  n u m b e r  o f  
cost s tu d ies  th a t  have  ca lcu la ted  costs by level will b e  u sed  to  
d e te rm in e  w h a t th e  ra tio s  a re , o n  av e rag e , b e tw een  th e  u n it  costs 
o f  p ro v id in g  in s tru c tio n  a t th e  low er—div ision  v ersu s  u p p e r — d iv i­
sion v ersu s  g ra d u a te  level (d is tin g u ish in g  w h en  possib le  b e tw een

T h e  in v estig a tio n  will focus p rim arily  o n  th e  d ire c t  costs o f  
in s tru c tio n , as o p p o se d  to  o th e r ,  in d ire c t  costs, su ch  as th o se  fo r  
g e n e ra l a d m in is tra tio n , s tu d e n t  services, th e  physical p lan t, a n d  
so o n , th a t  hav e  on ly  an  in d ire c t re la tio n sh ip  to  in s tru c tio n . 
N o n e th e le ss , d a ta  o n  fu ll costs (w hich  in c lu d e  b o th  in d ire c t  a n d  
d ire c t costs) will be p ro v id e d  in  in stan ces  w h e re  th ey  a re  availab le . 
T h e  re su lts  will b e  d is a g g re g a te d  by ty p e  o f  in s titu tio n  a n d  by 
ty p e  o f  in s tru c tio n a l p ro g ra m  (i.e., by d isc ip line ). All o f  th e  re su lts  
r e p o r te d  in  tab les a re  b ased  o n  d a ta  d e r iv e d  fro m  cost a c c o u n tin g

S everal types o f  d ire c t  cost, in s titu tio n a l re so u rce s  c o n tr ib u te  
to  th e  p ro v is io n  o f  in s tru c tio n a l services: p e rso n n e l, su p p lie s  a n d  
e q u ip m e n t, c lassro o m  a n d  la b o ra to ry  space , c o m m u n ica tio n  (e .g ., 
p r in tin g , te le p h o n e ), a n d  trav e l. T h e  la rg e s t s ing le  c o m p o n e n t o f  
th e  d ire c t  cost o f  in s tru c tio n  is facu lty  co m p e n sa tio n  (sa laries a n d  
fr in g e  b en e fits) . I t  is n o t u n c o m m o n  fo r  facu lty  co m p e n sa tio n  to  
co n s titu te  70  to  80 p e rc e n t  o r  m o re  o f  to ta l d ire c t  in s tru c tio n a l 
e x p e n d itu re s . T h e  o th e r  cost c o m p o n e n ts  te n d  to  follow  facu lty  
costs. F o r  ex a m p le , th e  g re a te r  th e  n u m b e r  o f  facu lty , th e  h ig h e r  
th e  cost fo r  te le p h o n e s , su p p lies , trav e l, a n d  so o n . A cco rd in g ly , 
a m a jo r  issue in  an y  s tu d y  o f  costs by level o f  in s tru c tio n  is how  
to  a lloca te  facu lty  c o m p e n sa tio n  across levels o f  in s tru c tio n . T h is  
issue will b e  d iscu ssed  in  th e  n e x t section .

T h e  d a ta  to  be  e x a m in e d  rev ea l th e  e x te n t  to  w h ich  costs o n  
a p e r - s tu d e n t—c re d it—h o u r  basis a r e  less fo r  low er—div ision  th a n  
fo r  u p p e r—div ision  o r  g ra d u a te  in s tru c tio n . T h e  rea so n s  w hy th is  
is so a re  s tra ig h tfo rw a rd . O n  av e rag e , th e  s tu d e n t—facu lty  ra tio  is



h ig h e r  a t th e  low er—div ision  level. A lso, p ro p o r tio n a te ly  m o re  
ju n io r  facu lty  (assistan t p ro fe sso rs , in s tru c to rs  a n d  te a c h in g  assis­
tan ts) a re  u sed  in  low er—div ision  co u rses , leav in g  a d is p ro p o r t io n ­
a te  n u m b e r  o f  se n io r  facu lty , w ith  th e ir  h ig h e r  sa laries, to  teach  
a t th e  u p p e r—div ision  a n d  g ra d u a te  levels. In  ad d itio n , it a p p e a rs  
th a t  few er su p p lie s  a n d  e q u ip m e n t a re  u sed  o n  a p e r—cre d it—h o u r  
basis a t low er in s tru c tio n a l levels.

D iffe ren ces  in  ava ilab le  re so u rce s  by ty p e  o f  in s titu tio n , r e ­
so u rc e  p rices, a n d  re so u rc e  u tiliza tio n  lead  to  d iffe re n c e s  in  th e  
cost ra tio s  b e tw een  levels o f  in s tru c tio n . F o r in s tan ce , in s titu tio n s  
th a t p ro v id e  d o c to ra l—level in s tru c tio n  will be  ab le , i f  th ey  so 
ch o o se , to  u se  th e ir  d o c to ra l s tu d e n ts  as in s tru c to rs  a t th e  lo w e r -  
d iv ision  level. S ince th e  pay  ra te s  fo r  th e se  in d iv id u a ls  a re  re la ­
tively low, th e  re la tiv e  cost fo r  low er—d iv ision  in s tru c tio n  is likely 
to  be less a t d o c to ra l in s titu tio n s  th a n  a t f o u r -y e a r  in s titu tio n s  
th a t  m u s t re ly  m o re  heavily  o n  r e g u la r  facu lty . O f  co u rse , th e  
p re se n c e  o f  p a r t- t im e  facu lty  (w ho a re  n o t g ra d u a te  s tu d e n ts )  in  
v irtu a lly  all types o f  in s titu tio n s  a d d s  co m p lex ity  to  th e  s itu a tio n  
a n d  m akes it m o re  d iff icu lt to  p re d ic t  th e  o u tco m e  by ty p e  o f  
in s titu tio n .

S c a le - re la te d  effec ts  also  a d d  co m p lex ity  to  th e  u n d e r ly in g  
p h e n o m e n o n . As a ru le , th e  sm a lle r th e  scale o f  o p e ra tio n  (th a t 
is, th e  low er th e  e n ro llm e n t) , th e  h ig h e r  th e  costs p e r  c re d it h o u r  
o r  p e r  s tu d e n t, a n d  vice versa. T h u s , in s titu tio n s  th a t p ro v id e  
services a t th e  g ra d u a te  level to  sm all n u m b e rs  o f  s tu d e n ts  m ay 
hav e  ex c ep tio n a lly  h ig h  cost ra tio s , c o m p a r in g  g ra d u a te  to  low er— 
d iv ision  in s tru c tio n . S im ilarly , in s titu tio n s  th a t  h av e  sm all u p p e r -  
d iv ision  en ro llm e n ts , p e rh a p s  d u e  to  h ig h  a ttr i t io n  ra te s , a re  likely 
to  e x p e rie n c e  h ig h  cost ra tio s  c o m p a r in g  u p p e r  to  low er—div ision  
in s tru c tio n . In s titu tio n s  th a t  can  m a in ta in  la rg e  class sizes can  
k ee p  th e ir  u n it  costs re la tive ly  low a t an y  level o f  in s tru c tio n . 
S c a le - re la te d  effec ts  can  be  especially  s tro n g  a t th e  p ro g ra m — o r  
d isc ip lin e—level o f  analysis, w h e re  e x tre m e ly  sm all e n ro llm e n ts  
so m etim es o ccu r. G ib so n 5 analyzes th ese  e ffec ts  fo r  av e rag e  costs 
by d isc ip lin e  by level o f  in s tru c tio n , a n d  B rin k m a n 6 d o es  th e  sam e 
fo r  m arg in a l costs by in s titu tio n  by level o f  s tu d e n t.

A l l o c a t i o n  I s s u e s

As n o te d  e a rlie r , d e te rm in in g  d ire c t costs by level o f  in s tru c ­
tio n  inev itab ly  involves a llo ca tio n  p ro c e d u re s  fo cu sin g  o n  facu lty

3 6  Journal o f Education Finance [Vol. 15
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tim e. E ssentially  tw o a llo ca tio n  p ro c e d u re s , o r  v aria tio n s  th e re o f , 
a re  u sed . T h e  s im p lest p ro c e d u re  is to  base th e  a lloca tion  o f  fac­
u lty  costs o n  facu lty  te ac h in g  a ssig n m en ts . F o r ex am p le , if  a fac­
u lty  m e m b e r  teach es o n e —th ird  o f  his o r  h e r  co u rses  a t  th e  low er— 
d iv ision  level, th e n  o n e —th ird  o f  th a t  in d iv id u a l’s co m p en sa tio n  
(salary  p lus fr in g e  b en e fits) fo r  in s tru c tio n  w ou ld  be  a llo ca ted  to  
th e  costs o f  low er d iv ision.

T h e  o th e r  p ro c e d u re  is m o re  co m p lica ted , as it a tte m p ts  to  
tak e  in to  ac co u n t b o th  th e  in ten s ity  o f  facu lty  e f fo r t  (i.e., how  
m u c h  tim e  facu lty  ac tua lly  sp e n d  in  te a c h in g  a co u rse) a n d  th e  
fu ll ra n g e  o f  facu lty  activ ities (i.e., le c tu r in g  in  a classroom , co n ­
d u c tin g  sem in a rs , ad v is in g  m ajo rs , d ire c tin g  d isse rta tio n s , se rv in g  
o n  co m m ittees , a n d  so o n ). W ith  re sp e c t to  teach in g , fo r  ex am p le , 
m o re  p re p a ra tio n  m ay be re q u ir e d  fo r  an  u p p e r—division  co u rse  
th a n  fo r  a co u rse  a t th e  low er—div ision  level. I f  so, th e n  m o re  
facu lty  c o m p en sa tio n  w o u ld  be a llo ca ted  to  u p p e r —division  costs 
th a n  w o u ld  be  called  fo r  by b as in g  th e  a llo ca tio n  o n  co u rse  assig n ­
m en ts  a lo n e , o th e r  th in g s  b e in g  eq u a l. T yp ica lly , th is  m o re  co m ­
p lex  p ro c e d u re  is b ased  o n  a facu lty  activity  su rv ey  w h e re in  fac­
u lty  a re  ask ed  to  in d ica te  how  m u ch  tim e th ey  s p e n d  o n  each  o f  
th e ir  d u ties .

O f  th e  225 d a ta  p o in ts  in  th e  co re  analysis to  be  re p o r te d  o n  
below , ro u g h ly  80 p e rc e n t  a re  b ased  o n  a facu lty  a ss ig n m en t p ro ­
c e d u re , 14 p e rc e n t o n  a facu lty  activity  su rvey , a n d  6 p e rc e n t o n  
p ro c e d u re s  n o t d isc losed . P re lim in a ry  analysis re v ea led  th a t d is ­
tin g u ish in g  b e tw een  th e  a llo ca tio n  a p p ro a c h e s  h a d  n o  m a te ria l 
e ffec t o n  th e  re su lts , so th e  re su lts  r e p o r te d  below  a re  n o t d is ­
a g g re g a te d  o n  th is  d im en s io n .

A  th o ro u g h  analysis o f  how  facu lty  costs can  a n d  sh o u ld  be 
a llo ca ted , w ith  re sp e c t to  d e te rm in in g  th e  cost o f  a co u rse , is 
fo u n d  in  C ro th e rs .7 H e  c o n c lu d e d  th a t  th e  t ru e  costs o f  in s tru c ­
tion  can  b est be d e te rm in e d  on ly  by m ean s  o f  a facu lty  analysis 
su rvey . C ro th e rs  also d isco v e red  th a t  a b o u t 45  p e rc e n t  o f  a facu lty  
m e m b e r’s tim e , o n  av e rag e , was sp e n t o n  n o n —in s tru c tio n a l ac­
tivities, w hose costs a re  d iff icu lt to  q u an tify . F o rtu n a te ly , in  lig h t 
o f  th e  ava ilab le  d a ta , th e  critica l issue fo r  th e  p re s e n t s tu d y  is n o t 
th e  t ru e  cost o f  in s tru c tio n , b u t th e  re la tiv e  costs by level o f  in ­
s tru c tio n . C ro th e rs ’ f in d in g  th a t th e re  is little  co rre la tio n  b etw een  
co u rse  level a n d  facu lty  tim e sp e n t o n  th e  c o u rse  len d s  c red ib ility  
to  a llo ca tin g  facu lty  costs by c o u rse  ass ig n m en t. H o w ev er, th e

7. William Clark C rothers, “A M ultiple C orrelation and Regression Analysis C om par­
ing Faculty Activity Survey with O th e r M ethodologies for Allocating Costs to C ourses” 
(Ph.D. diss., Michigan State University, 1973).
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tendency o f  senior faculty to devote somewhat more o f  their time 
to non-instructional activities will tend to bias upwards the rela­
tive costs o f  upper—division and graduate instruction when costs 
are allocated solely on the basis o f  course assignments. A bias in 
the same direction is likely to be present if  no adjustment is made 
for differences in class size.

O ther direct instructional expenditures, such as office  
supplies, telephone, and travel, that cannot be directly associated 
with particular courses, typically are allocated to levels o f  instruc­
tion on the basis o f  faculty assignm ent or effort by level. T he  
same is apparently true for allocating the cost o f  support staff, 
although frequently one can only guess how these costs were ac­
tually distributed.

As noted earlier, studies will occasionally include data on full 
costs (direct plus indirect). Various procedures can be used to 
allocate indirect costs, such as expenditures for general adm inis­
tration, student services, the library, and the operation o f  the 
plant, to the instructional function, and then, within that func­
tion, to levels o f  instruction. (A useful discussion can be found in 
NA CUBO -NCH EM S.)8 Variations in procedures will be ignored  
in reporting full cost figures below. Examination o f  the full—cost 
data shows that they m ove quite consistently with direct-cost data, 
indicating that they probably have not been materially affected  
by differences in allocation procedures.

M e t h o d o l o g y

This study is a research synthesis, or secondary analysis. T he  
aim o f  the study is to derive central tendencies from  the results 
o f  a large num ber o f  studies. T h e main advantage o f  this ap­
proach is that it overcom es a problem that plagues virtually any 
primary analysis o f  costs, which is the vulnerability o f  any one set 
o f  cost data to local idiosyncrasies. Such idiosyncrasies can be the 
result o f  peculiarities in accounting, in the actual structure o f  the 
processes being analyzed, or in critical aspects o f  the environm ent 
surrounding the process (such as the availability o f  a particularly 
large or small am ount o f  revenue per unit o f  activity). In the 
latter two cases, the costs may be correctly stated, but they will not 
be representative o f  the typical institution’s experience. By con­
trast, integrating the findings o f many studies leads to results that

8. N ational C en ter fo r H igher E ducation M anagem ent Systems, Procedures fo r Deter­
mining Historical Full Costs, N ational C enter fo r H igher Education M anagem ent Systems, 
N ational Association o f College and  University Business Officers Technical R eport 65 
(B oulder, Colo.: T h e  C enter, 1977).
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can serve as benchmarks against which a given institution or sys­
tem o f  institutions can evaluate its own costs.

T h e m ode o f  synthesis followed here is in the spirit o f  the 
m eta-analytic approach as developed in Glass, McGaw, and 
Smith;9 H unter, Schmidt, and Jackson;10 and others. In essence, 
this means that an effort has been made to include data from a 
very wide set o f  studies, to standardize the data from these studies 
to the extent possible, and to integrate and present the standard­
ized data using conventional statistics (as opposed to reporting  
the results in the serial fashion o f  the typical literature review).

T here are three primary sources o f  data on costs by level o f  
instruction. O ne source consists o f  the reports o f  state coordinat­
ing or governing boards that require data o f  this sort from the 
institutions within their purview. Examples o f  states that produce 
such reports include Florida, Kansas, Idaho, Illinois, Minnesota, 
Mississippi, O regon, T ennessee, Virginia, and Wisconsin. T he re­
ports from a state, such as Kansas, that depends heavily on ben­
chmark data from institutions outside the state can be an, espe­
cially good source o f  data (i.e., it will contain many data points 
generated in a consistent m anner). H igher education agencies in 
states that do not produce periodic reports o f  this kind may have 
pertinent data available from  onetim e special studies (as is true 
for Kentucky, for instance). Still other states, such as Ohio and 
Louisiana, can provide form ula funding factors that either gener­
ate, or are based on, costs by level o f  instruction.

A second source o f  data consists o f  various studies conducted  
by individuals working on dissertations or engaged in research as 
staff members o f  an institution or system office. Som e system  
offices, such as the one for the University o f  Colorado, have these 
studies done annually.

A third source o f  data is a set o f  studies conducted by the 
National Center for H igher Education M anagem ent Systems 
(NCHEMS) during the early 1970s. T hese studies, o f  which thirty 
could be used in the present investigation, were part o f  an effort 
to develop costing and interinstitutional data sharing m odels. 
These studies are especially valuable for comparative purposes 
because they em ployed a consistent m ethodology. A particular 
report or study may provide data by discipline, by groups o f  dis­
ciplines, by institution, or by groups o f  institutions. T he

9- Gene V. Glass, B arry McGaw, and  Mary Lee Sm ith, Meta-Analysis in Social Research 
(Beverly Hills: Sage Publications, 1981).

10. Jo h n  E. H u n ter, Frank  L. Schm idt, and G reg B. Jackson, Meta-ATialysis: Cumulat­
e s  Research Findings Across Studies, A m erican Psychological Association Studying O rganiza- 

ns; Innovations in M ethodology no. 4 (Beverly Hills: Sage Publications, 1982).
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NCHEM S studies, in addition to providing data by discipline, 
also provide data by student major (that is, cost data based on 
actual course—taking patterns o f  students with various majors). 
Altogether, the data that could be found make it possible to re­
port results by institutional type, at institutional and disciplinary 
levels o f  analysis.

Organizing data by institutional type and by discipline were 
only two o f  a num ber o f  steps taken to standardize the available 
data. As m entioned in the previous section, some studies provide 
data on direct costs, some on full costs, and some on both. Direct 
cost results are reported separately from  full cost results in the 
analyses that follow. A few studies provide data by level o f  stu­
dent; these were not used. All results reported here refer to costs 
by level o f  instruction. Similarly, som e studies report costs on a 
per—student basis, but most report costs on a per—credit—hour 
basis. This difference is not im portant when com paring lower—di­
vision to upper-division, because the typical credit—hour load 
tends to be roughly the same at the two levels. However, the 
course load o f  a typical graduate student is usually less than that 
o f  the typical undergraduate. T hus cost ratios between graduate 
and lower—division will be higher, on average, when reported on 
the basis o f  credit hours than on the basis o f  full-time—equivalent 
students. All o f  the cost ratios reported in the tables below are 
based on per—credit—hour costs.

Data from  fifteen cost accounting studies were not included  
in deriving the results shown below. T he primary reasons for 
excluding these data are as follows: the type o f  institution rep­
resented by the data could not be determ ined, the type o f  cost 
(direct versus full) could not be determ ined, the data were too 
old (pre—1950), or the data had to do with a subset o f  an institu­
tion (such as a college within a university) that did not correspond  
with the structure adopted for reporting on disciplines. In addi­
tion, data from  several studies that report results based on statis­
tical estimates rather than cost accounting procedures were not 
used to develop the tabled material because cost ratios were de­
veloped by level o f  student rather than by level o f  instruction.

R e s u l t s  b y  I n s t i t u t i o n

In classic cost and productivity studies that depend on ratios 
o f  costs by level, as in O ’N eill11 and B ow en,12 it has been customary

11. O ’Neill, Resource Use.
12. H ow ard R. Bowen, The Costs o f Higher Education: How Much Do Colleges and Univer­

sities Spend Per Student and How Much Should They Spend? (San Francisco: Jossey—Bass 
Publishers, 1980).
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to  a ssu m e th a t  th e  sam e ra tio s  w o u ld  h o ld  fo r  any  ty p e  o f  in s titu ­
tion . Y et, re fle c tin g  o n  th e  u n d e r ly in g  m ech an ism s (d iffe ren ces  
in  class size, th e  p re se n c e  o r  ab sen ce  o f  te a c h in g  assistan ts, a r e ­
sea rch  em p h as is  th a t  m ig h t d r iv e  u p  th e  sa laries o f  c e rta in  faculty , 
a n d  so o n ), o n e  m ig h t well co n c lu d e  th a t  th e  cost ra tio s  o u g h t  to 
vary  by in s titu tio n a l type. Specifically , it w o u ld  be  rea so n ab le  to  
ex p e c t th a t  th e  la rg e r , m o re —co m p lex  in s titu tio n s  (in te rm s  o f  
d e g re e  levels a n d  em p h asis  o n  re sea rc h ) w o u ld  ex p e rie n c e  
g re a te r  d iffe re n c e s  in  costs by level. T h is  tu rn s  o u t to  be th e  case.

As sh o w n  in T a b le  1, th e re  a re  system atic  d iffe re n c e s  in  th e  
cost ra tio s  by ty p e  o f  in s t itu t io n .13 T h e  d iffe re n c e s  a re  q u ite  m o d ­
est c o m p a r in g  u p p e r  to  lo w er d iv ision , b u t m o re  su b stan tia l co m ­
p a r in g  g ra d u a te  to  low er d iv ision . W ith  a few  ex cep tio n s , th e  
la rg e r  a n d  m o re  co m p lex  th e  in s titu tio n , th e  la rg e r  th e  cost ra tios. 
O n e  e x c ep tio n  is th e  h ig h  f ig u re  fo r  G 2 :L  a t d o c to ra l in s titu tio n s

13. T h e  criteria used in classifying institutions by the categories shown in Tables 1-3 
are as follows:

Research Universities: T hese institutions are  characterized by a significant level o f activity 
in and com m itm ent to doctoral-level education as m easured by the num ber o f doctorate 
recipients and the diversity in doctoral p rog ram  offerings and by a significant level o f 
research activities. T o  be classified as a research university, an institution m ust g ran t a 
m inim um  o f  thirty  doctoral—level degrees in th ree  o r m ore doctoral-level p rogram  areas 
on an annual basis or, alternatively, have an interdisciplinary program  at the doctorate 
level. Included in the counts o f doctoral degrees a re  the first professional degrees (M.D., 
D.D., D.V.M., D.D.S.). In  addition  to m eeting the criteria on degrees, a research university 
must rank  am ong the top seventy-five institutions in the country  in research expenditures. 
For this study, exceptions have been m ade to include Rockefeller University and Georgia 
Institute o f  Technology Main C am pus in this category because o f their doctoral p rogram  
emphasis and substantial level o f  research.

Universities: T hese institutions m eet all o f the criteria  stated above, except they are not as 
extensively involved in research activities as the research universities.

Comprehensive Institutions: T hese institutions a re  characterized by a strong, diverse post­
baccalaureate p rogram  (including first professional), bu t do not engage in significant 
doctoral-level education. Specifically, this category includes institutions not considered 
m ajor doctoral schools in that the num ber o f doctoral-level degrees g ran ted  is less than 
thirty o r in that fewer than  th ree  doctoral-level p rogram s are  offered . In addition, these 
institutions m ust g ran t a m inim um  o f thirty  post-baccalaureate  degrees and either g ran t 
degrees in th ree  o r m ore post-baccalaureate  program s, o r alternatively, have an in terd is­
ciplinary p rogram  at the post-baccalaureate  level.

General Baccalaureate Institutions: T hese  institutions have, as their prim ary em phasis, gen ­
eral underg rad u a te , baccalaureate education. T hey  are no t significantly engaged in post­
baccalaureate education. Included  are institutions not considered specialized institutions, 
in which the num ber o f post-baccalaureate  degrees g ran ted  is less than  thirty  o r in which 
fewer than  th ree  post-baccalaureate-level program s are o ffered , b u t e ither (a) g ran t bac­
calaureate degrees and g ran t degrees in th ree  o r m ore baccalaureate program s, o r (b) 
offer a baccalaureate p rogram  in interdisciplinary studies. Additionally, over 25 percent 
o f the degrees g ran ted  m ust be at the  baccalaureate level o r above.
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c o m p a re d  to  th a t  a t re se a rc h  un iv ers itie s . T h is  is likely th e  re su lt 
o f  e x tre m e  d iseco n o m ies  o f  scale in  so m e o f  th e  p ro g ra m s  a t th e  
d o c to ra l in s titu tio n s . As th e  ra n g es  in d ica te , th e re  a re  c o n s id e ra ­
b le v a ria tio n s  fro m  o n e  in s titu tio n  to  a n o th e r  w ith in  in s titu tio n a l 
types. A  varie ty  o f  u n iq u e  c ircu m stan ces  a re  th e  re a so n , n o  d o u b t, 
a n d  th ey  n e e d  to  be  k e p t in  m in d , as in  an y  cost s tu d y , in  th in k in g  
o f  th e  n o rm a tiv e  va lu e  o f  th ese  d a ta .

As th e  re su lts  in d ica te , th e  fu ll—cost ra tio s  w ith o u t ex cep tio n  
a re  less th a n  th e  d ire c t—cost ra tio s . T h is  is to  be e x p e c ted , b ecau se  
m ost o f  an  in s titu tio n ’s in d ire c t costs h av e  little  if  a n y th in g  to  d o  
w ith  levels o f  in s tru c tio n . T h u s , w ith  re sp e c t to  th e  u n it  costs o f  
in s tru c tio n , th ey  te n d  to  b e  d is tr ib u te d  (a llocated) re la tively  
evenly  across th e  levels, th e re b y  d im in ish in g  th e  cost ra tios.

H ow  d o  th ese  re su lts  c o m p a re  to  f ig u re s  u sed  in  th e  classic 
s tu d ies  m e n tio n e d  above , w h e re in  cost ra tio s  by level a re  an  in te ­
g ra l p a r t  o f  v a rio u s  k in d s o f  cost a n d  p ro d u c tiv ity  analyses? T h e  
an sw e r is su rp ris in g ly  co m p lica ted . I f  we tu rn  f irs t to  O ’N eill’s 14 
lo n g itu d in a l analysis o f  p ro d u c tiv ity  in  h ig h e r  ed u c a tio n , w e fin d  
th e  fo llow ing  cost ra tio s  b e in g  u sed : 1.5 to  1, fo r  u p p e r  to  low er 
d iv ision ; a n d  3 .75  to  1 fo r  g ra d u a te  to  lo w er d iv ision . T h e s e  ra tio s  
a re  ta k e n  as re p re s e n tin g  d iffe re n c e s  in  costs p e r  c re d it h o u r ,  as 
m e a su re d  o n  a fu ll—co st basis. A ctually , h e r  cost d a ta  a re  fu ll 
o p e ra tin g  costs p lu s  cap ita l costs, o r  m o re  inclusive th a n  th e  fu l l -  
cost d a ta  in  T a b le  1 th a t  r e fe r  to  o p e ra t in g  costs only. As o n e  can  
see, som e o f  th e  d a ta  in  T a b le  1 a re  q u ite  s im ila r to  O ’N eill’s. T h e  
co m b in ed  g ra d u a te  ra tio  (G :L) fo r  fu ll costs is ju s t  o v e r 4 to  1 (fo r 
d o c to ra l a n d  re se a rc h  in s titu tio n s), c o m p a re d  to  h e r  3 .75  to  1. 
H e r  1.5 to  1 ra tio  fo r  u p p e r  to  lo w er d iv ision  is very  close to  th e  
av e rag e  o f  th e  fu ll—cost m e a n  v a lu es  fo r  th e  v a rio u s  ty p es o f  in ­
s titu tio n s  in  T a b le  1.

T h e  p ic tu re  is co m p lica ted  by th e  fac t th a t  O ’N eill’s d a ta  
so u rc e  fo r  th e  cost ra tio s  was a se t o f  s tu d ie s  d o n e  in  M ich igan  
d u r in g  th e  1960s, w h ich  p ro v id e d  d a ta  o n  d ire c t costs, n o t fu ll 
costs. In  n o tin g  th is, O ’N eill su g g ests  th a t  th e  ra tio s  sh e  uses m ay 
be b iased  u p w a rd s , g iven  th a t  in d ire c t costs “a re  m o re  eq u itab ly  
d is tr ib u te d  by g ra d e  level” a n d  th u s  will d e p re s s  cost ra tio s  w h en  
a d d e d  to  d ire c t costs. I t  is d iff icu lt to  ju d g e  fro m  th e  d a ta  in  
T a b le  1 w h e th e r  h e r  co n c e rn  was as ju s tif ie d  in  p rac tice  as it is in  
p rin c ip le . F o r th e  m o st p a r t  th e  d a ta  in  th e  tab le  re fle c t co n d itio n s  
d u r in g  th e  1970s a n d  ea rly  1980s. J a m e s 15 p ro v id es  ev id en ce  th a t 
th e  cost ra tio s  hav e  b e e n  g e ttin g  la rg e r  o v e r th e  p as t sev era l dec-

14. O ’N e ill, Resource Use.
15. Jam es, “Product Mix.”
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Direct Costs Full Costs

U:L G1:L G:L G2:L U:L G1:L G:L G2:L

A. Baccalaureate
Min 1.06 1.30 1.10 1.30
Max 2.62 3.00 1.99 2.80
Mean 1.60 1.92 1.49 1.94
S.D. 0.39 0.52 0.28 0.55
Cases 29 7 15 5

B. C om prehensive
Min 1.20 1.26 3.69 1.20 1.25 2.05
Max 2.28 6.10 5.23 1.70 5.90 4.19
Mean 1.57 2.80 4.46 1.39 2.59 2.99
S.D. 0.21 0.79 0.60 0.14 1.11 0.81
Cases 80 80 4 20 20 4

C. Doctoral
Min 1.18 2.63 2.23 3.67 1.16 2.84 2.00 3.23
Max 2.00 4.63 6.25 13.40 1.90 4.71 5.83 * 6.45
Mean 1.64 3.79 4.54 9.12 1.52 3.30 4.07 4.46
S.D. 0.19 0.45 1.20 2.92 0.21 0.58 1.66 1.04
Cases 25 19 12 13 14 8 6 8

D. Research
Min 1.28 2.81 2.94 3.48 1.47 2.58 2.91 3.84
Max 2.23 4.93 7.16 11.26 2.00 3.08 5.10 4.71
Mean 1.83 3.87 4.97 8.45 1.74 2.83 4.11 4.28
S.D. 0.23 0.73 1.09 2.30 0.15 0.25 0.68 0.43
Cases 46 24 22 24 8 2 6 2

E. Doctoral & Research
Min 1.18 2.63 2.23 3.48 1.16 2.58 2.00 3.23
Max 2.23 4.93 7.16 13.40 2.00 4.71 5.83 6.45
Mean 1.76 3.61 4.78 8.56 1.61 3.21 4.08 4.42
S.D. 0.24 0.69 1.16 2.54 0.22 0.56 1.27 0.95
Cases 71 43 34 37 22 10 12 10

*L = lower-division costs, U =  upper-division costs, G I = masters-level costs, G2 = 
doctorate-level costs, G =  com bined g raduate  costs.
Sources: See list in footnote 19.

ades, at least for research universities. It may be, then, that 
O’Neill’s data were upward biased with respect to the analysis she 
was undertaking at that time. Those same estimates, however, 
would be downward biased at the present time, if the broadly 
based figures in Table 1 are to be believed. And, to complete the 
picture, the same ratios (3.75:1 and 1.5:1) were used in the work 
done by Skoro and Hryvniak16 that extended O’Neill’s longitudi­

16. Skoro and Hryvniak, “T h e  Productivity o f U.S. H igher Education."
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nal analysis another ten years through 1977. In this instance, the 
estimated ratios were very much on target except for comprehen­
sive institutions, where most graduate instruction is at the master’s 
level.

Another important use o f cost ratios occurs in Bowen’s 1980 
work on the costs o f  higher education. The ratios are used to 
construct an artificial student unit that in turn is used to derive 
cost—per—student data. Differences among institutions in costs per 
student, which Bowen shows to be quite large, are to some extent 
a function o f  the ratios adopted. Based on his analysis o f some 
fifteen studies in which costs by level are reported, Bowen uses 
the following ratios: 1.5 to 1, upper to lower division: 2.1 to 1, 
master’s to lower division: and 3 to 1, for “beyond first year” 
graduate students to lower division. To compare these ratios with 
those in Table 1, one must keep in mind that they are for full 
costs, expressed in per-student rather than per-credit-hour  
terms, and refer to costs by level o f student rather than level o f  
instruction. »

It is difficult to determine how best to convert cost ratios based 
on credit hours to ratios based on students. The available data on 
master’s students in particular is ambiguous. One the other hand, 
the ratio data gathered as part o f this study indicate that little or 
no adjustment is needed. For instance, at comprehensive institu­
tions the student—based cost ratio was 2.96 for direct costs (26 
cases) and 2.27 for full costs (20 cases) compared to 2.8 and 2.59, 
respectively, in Table 1. At research institutions, the correspond­
ing values were 4.32 (5 cases) and 3.26 (6 cases), compared to 4.05 
and 3.22, respectively, in Table 1. The correspondence was simi­
lar for doctoral institutions, but all five cases were from the same 
state. On the other hand, in two states (Idaho and Wisconsin) 
where cost ratios are calculated in both per-credit-hour and per- 
student terms, the per-student ratio for master’s to lower division 
is about 20 to 30 percent below that for the per—credit hour ratio. 
Data from the Higher Education General Information Surveys 
(HEGIS), when the surveys still contained data on student credit 
hours by level, show that the full-tim e equivalent o f first-year 
graduate students (a reasonable surrogate for a master’s student) 
take about 11.5 credits on average for all types o f institutions 
offering instruction at that level, compared to about 15 credits 
for undergraduates. This would argue for a 23 percent adjust­
ment, i.e., for multiplying the G1:L values in Table 1 by 11.5/15, 
or 0.77, to move from per-credit-hour to per-student ratios.

For doctoral-level instruction, a heavier adjustment is re­
quired. For full costs, a figure o f 30 percent is not unreasonable.



T h a t  w ou ld  p u t  th e  e s tim a ted  p e r—s tu d e n t ra tio  fo r  d o c to ra l an d  
re sea rc h  u n iv ers itie s  co m b in ed  a t a b o u t 3 .1 , i.e ., 0 .7  tim es 4.42. 
F o r  d ire c t costs, if  it is a ssu m ed  th a t d o c to ra l s tu d e n ts  tak e  8 
c red its  o n  av e rag e , c o m p a re d  to  15 fo r  low er—div ision  s tu d en ts , 
th e n  th e  m u ltip lie r  is 0 .53 . I t y ields an  e s tim a ted  p e r  s tu d e n t cost 
ra tio  o f  4 .5 7  a t d o c to ra l a n d  re se a rc h  in s titu tio n s  co m b in ed .

T o  ad ju s t th e  d a ta  in  T a b le  1 to  re flec t cost ra tio s  p e r  s tu d e n t 
by level o f  s tu d e n t, th e  d a ta  m u s t f irs t be tra n s fo rm e d , in th e  
m a n n e r  ju s t  d esc rib ed , f ro m  p e r - c r e d i t—h o u r  to  p e r—s tu d e n t cost 
ra tio s. T h e n  th e  p e r—s tu d e n t  ra tio s  can  be  co n v e rte d  fro m  level 
o f  in s tru c tio n  to  level o f  s tu d e n t  by m u ltip ly in g  th e  p e r - s tu d e n t  
ra tio s  by som e n u m b e r  th a t  is g re a te r  th a n  ze ro  b u t less th a n  one. 
B ecause  s tu d e n ts  a t o n e  level occasionally  tak e  co u rses  a t o th e r  
levels, th e  cost ra tio s  by level o f  s tu d e n t  m u st be less th a n  th e  
ra tio s  by level o f  in s tru c tio n . G ib so n ,17 fo r  in s tan ce , fo u n d  d if fe r ­
en ces o f  12 p e rc e n t a n d  25 p e rc e n t fo r  u p p e r—division  a n d  
g ra d u a te  cost ra tio s, respectively , b e tw een  level—of—in s tru c tio n  
a n d  level—o f—s tu d e n t ra tio s  a t a re se a rc h  u n iv ers ity . By co n tra s t, 
across e leven  pub lic  u n iv ers itie s  in O h io  in  1 9 8 3 -8 4  u p p e r—d iv i­
sion s tu d e n ts  to o k  17 p e rc e n t o f  th e ir  c re d it h o u rs  a t th e  low er— 
d iv ision  level o f  in s tru c tio n , w hile g ra d u a te  s tu d e n ts  to o k  on ly  4.5 
p e rc e n t o f  th e ir  c red its  a t th e  u n d e r g ra d u a te  level,18, su g g es tin g  
ra th e r  d if fe re n t  a d ju s tm e n t fac to rs  th a n  th o se  in d ica ted  by G ib­
so n ’s analysis.

N o b ro a d ly  b ased  m easu re s  o f  a v e rag e  b e h a v io r  in  th is re g a rd  
co u ld  be  assem b led . T h e  few  availab le  d a ta  so u rces  su g g est th a t  
th e  p a tte rn s  d if fe r  co n sid e rab ly  fro m  o n e  in s titu tio n  o r  s ta te  to  
th e  n ex t.

W hile  re c e n t d a ta  p re d o m in a te  in th e  s tu d ies  in c lu d ed  in 
T a b le  1, th e re  is e n o u g h  o f  a te m p o ra l  sp re a d  in th e  d a ta  to  
p ro v id e  co n f irm a tio n  o f  J a m e s ’ n o tio n  th a t th e  ra tio s  (p e r -c r e d i t— 
h o u r  by level o f  in s tru c tio n ) have  b eco m e la rg e r  at in s titu tio n s  
th a t a re  heavily  co m m itte d  to  g ra d u a te  e d u c a tio n  a n d  re sea rch . 
C o m p a rin g  th e  p e r io d  fro m  1953 to  1974 to  th e  p e r io d  fro m  
1978 to  1985, th e  in c reases  w ere  a b o u t 12, 28 , a n d  44  p e rc e n t, 
fo r  u p p e r -d iv is io n , m a s te r ’s, a n d  d o c to ra l cost ra tios, re sp e c ­
tively, a t re sea rc h  un iv ers itie s . A t o th e r  types o f  in s titu tio n s , th e  
ra tio s  have  stay ed  a b o u t th e  sam e, as m e a su re d  by th e  d a ta  
g a th e re d  fo r  th is study .

1989] Instructional Costs 4 5

17. Gibson, “Unit Costs.”
18. Rosem ary Jones, personal com m unication from  Ohio Board o f Regents, Colum ­

bus, O hio, Ju n e  25, 1985.
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R e s u l t s  b y  D i s c i p l i n e

T here are two primary factors that could be expected to create 
differences in the costs ratios by discipline. T h e fundam ental fac­
tor would be the underlying production relationships that are 
required (more or less) by the various disciplines. A relatively 
heavy reliance on laboratory courses, for instance, would be one  
such relationship. T h e need for relatively small classes, as in a 
writing program, would be another. T h e second factor is the d if­
fering effects o f  scale. A discipline that is undersubscribed relative 
to the capacity (mostly in the form  o f  faculty) that must be m ain­
tained to assure a quality program is likely to have relatively high  
costs. T here could be som e changes in the rankings am ong discip­
lines over time, then, in accord with changes in student dem and  
for various programs.

Table 2 shows cost ratios for a selected set o f  disciplines. T he  
first portion o f  the table provides ratios for com prehensive in­
stitutions that have substantial master’s—level programs. T h e sec­
ond portion o f  the table provides data on institutions that are 
heavily engaged in doctoral-level instruction. Note that all ratios 
are expressed in per—student—credit—hour terms.

TA B LE 2
Cost Ratios by Selected Disciplines

C om prehensive Institutions

U p p er Division to Lower Division

Mean S.D. Min Max N
Biology 2.26 1.11 1.00 7.34 50
Psychology 2.20 1.16 0.69 7.79 48
Physical Science 2.12 1.19 1.04 7.22 50
Social Science 2.04 0.51 1.38 3.88 50
M athem atics 1.99 0.70 0.60 4.13 50
Letters 1.75 0.48 0.94 2.75 50
A rt and  Music 1.72 0.50 0.81 3.35 49
C om puter Science 1.52 0.78 0.81 4.05 26
E ducation 1.29 0.48 0.68 3.56 44
Business 1.28 0.32 0.80 2.48 40
Engineering 1.26 0.35 0.29 1.76 14

G roup  Average 1.74 0.67 0.86 4.13

M asters to Lower Division
M ean S.D. Min Max N

Biology 4.63 2.52 1.27 16.33 42
Psychology 4.35 2.64 1.43 15.40 42
Social Science 4.22 2.03 1.57 12.18 49
M athem atics 4.21 2.37 0.74 11.38 48
Engineering 3.33 3.01 1.49 11.56 . 8
C om puter Science 3.27 2.66 0.70 11.21 13
Letters 3.24 1.54 1.50 9.13 48
Business 3.15 2.08 0.93 14.14 37
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TA B LE 2 (Continued)
Cost Ratios by Selected Disciplines

C om prehensive Institutions

Masters to Lower Division

A rt and Music 3.06 1.83 0.49 10.97 46
Education 1.87 1.35 1.00 10.44 43

G roup  Average 3.34 1.76 1.25 8.97

Doctoral and Research Institutions

U pper Division to Lower Division
Mean S.D. Min Max N

Biology 2.17 0.62 1.14 3.19 29
C om puter Science 2.13 0.73 0.83 3.13 25
M athem atics 2.08 0.60 1.18 4.43 25
Letters 2.05 0.58 1.15 4.00 20
Social Science 2.02 0.48 1.13 3.37 28
Psychology 2.01 0.68 1.22 4.38 29
Physical Science 2.00 0.33 1.31 2.55 29
A rt and Music 1.81 0.40 1.25 2.66 27
Business 1.65 0.32 1.17 2.09 31
E ngineering 1.54 0.49 0.91 2.28 <0 27
Education 1.19 0.30 0.63 2.20 29

G roup Average 1.88 0.50 1.08 3.12

M asters to Lower Division
Mean S.D. Min Max N

Psychology 6.72 2.67 4.17 15.30 23
Physical Science 5.53 1.82 2.80 10.34 30
Biology 5.42 1.48 2.88 11.00 29
Social Science 5.12 1.10 3.20 9.00 28
M athematics 5.00 1.86 2.40 11.70 24
Letters 4.31 1.20 2.21 6.64 27
Business 4.13 1.35 1.92 8.48 31
C om puter Science 3.97 2.06 1.38 7.73 25
Engineering 3.55 1.54 1.62 7.16 27
Art and Music 3.34 0.92 1.94 5.68 28
Education 1.70 0.62 1.02 3.84 29

G roup Average 4.44 1.51 2.32 8.81

Doctoral to Lower Division
Mean S.D. Min Max N

C om puter Science 13.43 8.88 0.62 24.00 12
Mathematics 12.61 6.25 3.26 25.82 19
Social Science 12.16 3.20 5.23 19.00 22
Psychology 11.29 5.64 3.80 25.46 17
Physical Science 9.70 3.75 2.91 20.53 29
Biology 8.97 3.44 3.71 17.36 22
Letters 8.22 3.92 2.07 12.50 14
Business 7.81 6.10 1.92 22.70 18
Engineering 6.84 2.12 2.41 9.92 27
Education 4.72 1.50 1.94 7.10 22
Art and Music 4.23 1.48 2.00 8.33 15
G roup Average 9.09 4.21 2.72 17.52

Sources: See list in footnote 19.
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19. Data sources used lo create Tables 1 and  2: W aldo K. A nderson, “Factors As­
sociated with Instructional Costs in Kansas Public H igher Education, 1958—59” (Ph.D . 
diss., University o f  M innesota, 1963); Elwin F. Camm ack, personal com m unication from  
University o f  W isconsin System, M adison, Wis., A ugust 14, 1985; M artha Casey, personal 
com m unication from  University o f  W isconsin System, M adison, Wis., Ju n e  26, 1985; Denis 
J . C urry  and N orm an M. Fischer, Summary Report, 1974-75  Unit Expenditure Study (O lym ­
pia, W ash.: W ashington State Council for Postsecondary Education, 1977), from  ERIC 
D ocum ent R eproduction  Service, ED140879; W arren  W. Gulko, Unit Costs o f Instruction. 
A Methodological Approach (B oulder, Colo. W estern In tersta te  Commission on H igher E d u ­
cation [W ICHE], 1971); S tephen  R. H am ple, “A Cost Analysis o f  Instruction a t M ontana 
State University” (Ed.D. diss., M ontana State University, 1975); Idaho  B oard o f  Education  
and  Board o f  Regents o f  the University o f  Idaho , Idaho College and Universities Statewide 
Cost Study, FY83—84 Slate Appropriated Funds (Boise, Idaho: Idaho  B oard o f  E ducation and  
Board o f  Regents o f  the University o f  Idaho , 1985); Idaho  Slate Board o f  Education, 
Idaho College and Universities Statewide Cost Study, F Y I9 7 9 -8 0  (Idaho: Idaho  State B oard  o f 
Education, 1980); Illinois B oard o f  H igher Education, 1983-84 Academic Discipline Unit 
Cost Study and 1983—84 Comparative Cost Study fo r Illinois Public Universities (Springfield, 111.: 
B oard o f H igher Education, 1984); Illinois B oard o f  H igher Education, Report o f Continu­
ing Studies o f Costs in Illinois Public Senior Institutions (Springfield, 111.: Illinois B oard  of 
H igher Education, 1969); Frank  Peter Joh n so n , “D ifferential T u ition  D eterm ined by Dis­
cipline U nit Cost for H igher Education” (Ph.D. diss., C olorado State University, 1975); 
Kansas B oard o f  Regents, Relative Funding o f the Regents Universities Fiscal Year 1983 (O ver­
land Park, Kans.: Kansas Board o f Regents, 1984); Kentucky Council on  H igher E duca­
tion, Statewide Cost Study o f Kentucky’s Public Higher Education Institutions Fiscal Year 1975—76 
(Frankfort, Ky.: Council on  H igher Education, 1978); Lucy L. M artin, personal com m uni­
cation from  B oard o f T rustees o f  State Institu tions o f  H igher L earning, Jackson, Miss., 
Ju ly  3, 1985; Michigan Council o f  Slate College Presidents, “U nit Cost Study: Instruc tion  
and D epartm ental Research 1970—71,” A Study fo r the Public Colleges and  Universities 
in Michigan (Lansing, Mich.: Michigan Council o f  State College Presidents, April 1972); 
William T . M iddlebrook, California and Western Conference Cost and Statistical Study fo r the 
Year 1954—55  (California University o f C alifornia, 1955); M innesota H igher E ducation 
C oord inating  B oard, “R eport on Instructional E xpenditu re  Patterns in Public Postsecon­
dary Education in Fiscal Year 1981,” S taff Technical Paper (St. Paul, M inn.: M innesota 
H igher Education C oord inating  B oard, Ju n e  1982); National C en ter for H igher E duca­
tion M anagem ent Systems, Cost Data and Descriptive Information Developed Through Use o f 
NCHEM S Analytical Tools and Preliminary Information Exchange Procedures (B oulder, Colo.: 
NCHEM S, 1971-74). Separate studies were done on the following institutions Bluefield 
State College, California State U niversity-Fullerton  (2), C entral State University (2), C en­
tral W ashington State College, C larkson College o f  Technology, Fisk University, G eorgia 
Institute o f  T echnology (2), Kearney State College, M ansfield Stale College, M cPherson 
College, N o rth e rn  Michigan University, Pom ona College, R hode Island College, R ider 
College (2), Sh ippensburg  State College (2), State University o f  New York at Plattsburg, 
Williams College, University o f Cincinnati, University o f Maine, University o f  New Mexico, 
University o f  N orth Dakota, University o f  N o rth e rn  C olorado (2), University o f  Scranton, 
University o f  W isconsin-LaCrosse; J . Alan Ow en, Instructional Expenditure Comparison, 
Three General Campuses, Fiscal Years 1981-82, 1982-83, and 1983-84  (B oulder, Colo.: U ni­
versity o f  C olorado, April 1985); Don K. Richards, “An Analysis o f Class Size, T each ing  
Level, and Instructional Salary Costs in Utah State—S upported  Collegiate Institu tions o f 
H igher Education” (Ed.D. diss., U tah State University, 1963); Jo h n  R idenhour, Dick 
Tallm an, and Je rry  E. Jaq u a , Hours and Cost Matricies Load and Cost Study Credit Enrollment 
Report: Fall Term 1983—84 (Corvallis, O r.: O regon  State University, Division o f M anage­
m ent and Planning Services, 1984); Jo h n  D. Russell and  Jam es I. Doi, “Analysis o f  In stitu ­
tional E xpenditu res,” College and University Business 19 (1955): 19—21; B arry N. Siegal, 
Costing S tudents in H igher E ducation— A Case S tudy,” ERIC D ocum ent R eproduction 

Service ED 014143, August, 1967; State University System o f Florida B oard o f  Regents, 
Expenditure Analysis 1983-84 Revised (Tallahassee, Fla.: State University System o f Florida



1989] Instructional Costs 4 9

A t c o m p re h e n s iv e  in s titu tio n s , it is c lea r th a t  re la tive ly  h ig h  
cost ra tio s  a re  co m m o n  in th e  sciences, b o th  n a tu ra l  a n d  social, 
co m p a r in g  u p p e r  to  low er d iv ision  as well as m a s te r ’s to  low er 
d iv ision . I t  m ig h t be sp ec u la ted , h o w ev er, th a t  th e  re aso n s  fo r  
th is p a t te rn  d if fe r  fo r  th e  tw o types o f  science. F o r th e  n a tu ra l 
sciences, it m ay  well be la b o ra to ry  co u rses  a n d  e q u ip m e n t re q u ire ­
m en ts  th a t  d riv e  u p  th e  ra tio s. F o r th e  social sciences, it is m o re  
likely th a t th e  effec ts  re su lt f ro m  lo w er-d iv is io n  costs b e in g  d r i ­
ven  d o w n  by v ir tu e  o f  th e  d isc ip lin es  h av in g  a serv ice  fu n c tio n  in 
th e  overa ll c u r r ic u lu m . T h a t  is, m an y  s tu d e n ts  tak e  low er—d iv i­
sion co u rses  in  th e  social sciences in  s u p p o r t  o f  th e ir  m a jo r, o r  
sim ply  as an  elective. E n ro llm e n ts  in  th e  low er d iv ision  so a r w ith  
la rg e  class sizes a n d  low u n it  costs as a co n se q u en ce . T h is  
p h e n o m e n a  is less likely to  o c c u r  in  th e  n a tu ra l  sciences.

P e rh a p s  th e  m o st in te re s tin g  re su lt fo r  th e  c o m p re h e n s iv e  in ­
s titu tio n s  is th a t  costs p e r  c re d it  h o u r  in  e n g in e e r in g  d if fe r  re la ­
tively little  w ith in  th e  u n d e r g ra d u a te  years , as m e a s u re d  by th e  
m ean  o r  th e  d if fe re n c e  b e tw een  th e  m in im u m  a n d  m ax im u m  
values. W h a t is n o t in d ic a te d  by th e  d a ta  in  T a b le  2, b u t is g e n e r ­
ally tru e , is th e  re la tive ly  h ig h  cost o f  e n g in e e r in g  p ro g ra m s . W h a t 
th e  d a ta  h e re  show  is th a t  th e se  re la tive ly  h ig h  costs o cc u r a lre ad y  
a t th e  lo w er-d iv is io n  level— th ey  w o u ld  h av e  to  in  o rd e r  to  g e n e r ­
a te  th ese  low cost ra tios.

In  lo o k in g  a t th e  re su lts  fo r  d o c to ra l in s titu tio n s , it is fo u n d  
th a t a t th e  u n d e r g ra d u a te  level th e re  is less vo latility  in  th e  ra n g es  
th a n  a t th e  c o m p re h e n s iv e  in s titu tio n s , ev en  th o u g h  th e  m ean  
value  is h ig h e r . T h is  s itu a tio n  is p ro b a b ly  d u e  to  th e  in f lu e n c e  o f  
th e  scale o f  o p e ra tio n . D o c to ra l in s titu tio n s  h av e  su ffic ien tly  la rg e  
en ro llm e n ts  to  m ak e  sev e re  d iseco n o m ies  o f  scale a t th e  u p p e r -d i -  
vision level q u ite  un likely . T h is  is less t ru e  fo r  co m p re h en s iv e  
in stitu tio n s .

A t d o c to ra l in s titu tio n s , th e re  is v ery  little  d if fe re n c e  fro m  
o n e  set o f  cost ra tio s  to  a n o th e r  fo r  th e  b o tto m  ra n k e d  d isc ip lines.

Board o f Regents, 1985); T ennessee H igher E ducation Com mission, An Analysis o f Instruc­
tional Costs Per Student Credit Hour, Fall Quarter 1983 for Public Higher Education Institutions 
in Tennessee (Nashville, T en n .: T ennessee  H igher E ducation Commission, 1984); Jim  T o p ­
ping, Evaluation o f I.E.P. Costing Procedures: A Pilot Study by Six Major Research Universities 
(Boulder, Colo. NCHEM S, 1979); W ashington Council for Postsecondary Education, 
"1978-79 U nit E xpenditures S tudy,” R eport No. 81—4 (Olym pia, Wash. W ashington 
Council for Postsecondary Education, Ju n e  1981); W ashington State Council on H igher 
Education, 1972-73 Instructional Expenditure Study (Olym pia, W ash.: Council on H igher 
Education, 1975), ERIC D ocum ent R eproduction  Service ED 109948; R obert L. Williams, 
“T h e  Cost o f Educating  O ne College S tu d en t,” The Educational Record 42 (October 1961): 
322-329; David R. W itm er, “T h e  Value o f  College Education: A B enefit-C ost Analysis 
o f Major Program s o f  Study in the W isconsin State Universities” (Ph.D. diss., University 
o f W isconsin, 1971).



E d u ca tio n , fo r  in s tan ce , is ra n k e d  last o r  n e x t  to  last in  all th re e  
p an e ls , a n d  e n g in e e r in g , a r t  a n d  m usic, a n d  b usiness also a re  
co n sis ten tly  n e a r  th e  b o tto m . T h e r e  is consistency  a t th e  h ig h  e n d  
o f  th e  cost ra tio s  as well. A lth o u g h  no  d isc ip lin e  ra n k s  in  th e  to p  
fo u r  in  all th re e  p a irin g s , m a th em atic s , b io logy , psychology , co m ­
p u te r  science, physical science, a n d  social science d o  so in  tw o o u t 
o f  th re e  in stances. T h e s e  re su lts  a re  v ery  s im ila r to  th o se  re c o rd e d  
fo r  co m p re h en s iv e  in s titu tio n s , a n d  th ey  p ro b ab ly  re flec t sim ilar 
p h e n o m e n o n : very  low costs a t th e  lo w er-d iv is io n  level fo r  
m a th em atic s  a n d  th e  social sciences, a n d  re la tive ly  h ig h  costs at 
th e  u p p e r—div ision  level fo r  th e  la b o ra to ry —o rie n te d  sciences.

As th e  s ta n d a rd  d ev ia tio n s  a n d  ra n g e s  in d ica te , th e  cost ra tio s  
a t th e  g ra d u a te  level vary  co n sid erab ly  a m o n g  in s titu tio n s . T h e s e  
d iffe ren c es  re p re s e n t  v a ria tio n s  in  th e  way p ro g ra m s  a re  co n fi­
g u re d  a t th e  re sp ec tiv e  in s titu tio n s , a n d  th ey  sh o u ld  give p au se  
to  an y o n e  w ho  w o u ld  u se  th ese  f ig u re s  fo r  n o rm a tiv e  p u rp o se s . 
R atios fo r  d o c to ra l—level in s tru c tio n  a re  especially  volatile , no  
d o u b t re fle c tin g  d iffe re n c e s  in  th e  k in d  o f  p ro g ra m  o ffe re d  (fo r 
ex am p le , p sycho logy  as a social science v ersu s  p sycho logy  as a 
lab o ra to ry  science), d iffe re n c e s  in  scale (w hich can  be  sig n ifican t 
a t th e  d o c to ra l level ev en  in  very  la rg e  in s titu tio n s), a n d  d if f e r ­
ences in th e  ex p e c ta tio n s  th a t in s titu tio n s  a n d  d e p a r tm e n ts  have  
fo r  teach in g  loads, d e p a r tm e n ta l  re se a rc h , a n d  so on .

E f f e c t  o n  C o s t — P e r - S t u d e n t  C o m p a r i s o n s

O n e  o f  th e  im p o r ta n t  uses o f  cost—by—level ra tio s  is to  co n tro l 
fo r  d iffe ren c es  am o n g  in s titu tio n s  th a t m ig h t o th e rw ise  d is to r t 
co m p ara tiv e  fin an c ia l d a ta . A case in  p o in t  a re  in te r in s titu tio n a l 
co m p ariso n s  o f  costs p e r  s tu d e n t. I t  sh o u ld  be  in tu itiv e ly  obv ious 
o n  th e  basis o f  th e  d a ta  in  T ab le s  1 a n d  2 th a t  fa ilu re  to  tak e  in to  
acco u n t, o r  co n tro l fo r, th e  e x te n t o f  a n  in s titu tio n ’s activ ity  a t th e  
v ario u s levels o f  in s tru c tio n  co u ld  seriously  p re ju d ic e  an y  such  
co m p ariso n . In  w h a t follow s, som e ac tu a l e x p e n d itu re  a n d  e n ro ll­
m e n t d a ta  a re  u sed  in  co n ju n c tio n  w ith  th e  cost ra tio s  to  d e m o n ­
s tra te  th e  effec ts  o f  fa ilin g  to  co n tro l fo r  d iffe re n c e s  in  cost by 
level o f  in s tru c tio n .

T a b le  3 show s e x p e n d itu re s  p e r  s tu d e n t  fo r  e ig h t in s titu tio n s  
o f  th e  sam e ty p e  (fiscal 1980 H E G IS  d a ta ) . In  th e  f irs t c o lu m n  o f  
e x p e n d itu re s  in  th e  u p p e r  p an e l, th e  f ig u re s  a re  d e r iv e d  u sin g  
u n w e ig h ted  s tu d e n t  co u n ts . T h e  n e x t co lu m n  to  th e  r ig h t  show s 
in d e x  values b ased  o n  th ese  e x p e n d itu re s . A n  in d e x  v a lu e  o f  100 
is av e rag e . In  th e  n e x t co lu m n  o f  e x p e n d itu re s ,  th e  fig u re s  a re  
b ased  o n  th e  w eigh ts sh o w n  in T a b le  1 fo r  d o c to ra l a n d  re sea rc h  
un iv ersities  co m b in ed , a d ju s ted  (as show n) fo r  a p e r - s tu d e n t  by
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l e v e l —o f - s t u d e n t  a n a l y s i s .  ( T h e  c o s t - r a t i o  f o r  g r a d u a t e  s t u d e n t s ,  

3 . 3 1 ,  is  d e r i v e d  b y  m u l t i p l y i n g  4 . 7 8  b y  0 . 7 7  b y  0 . 9 .  T h e  4 . 7 8  

c o m e s  f r o m  T a b l e  1 f o r  d o c t o r a l  a n d  r e s e a r c h  u n i v e r s i t i e s  c o m ­

b i n e d .  T h e  p e r - c r e d i t  h o u r  t o  p e r - s t u d e n t  a d j u s t m e n t ,  0 . 7 7 ,  is  

b a s e d  o n  t h e  f a c t  t h a t  f o r  r e p o r t i n g  p u r p o s e s  t h e  a v e r a g e  n u m b e r  

o f  c r e d i t s  t a k e n  b y  a n  F T E  g r a d u a t e  s t u d e n t  is  a b o u t  1 1 .5 ,  a n d

1 1 .5  d i v i d e d  b y  1 5 ,  t h e  a v e r a g e  n u m b e r  o f  c r e d i t s  t a k e n  b y  l o w e r — 

d i v i s i o n  s t u d e n t s ,  is  0 . 7 7 . )  T h e  n e x t  c o l u m n  t o  t h e  r i g h t  s h o w s  

t h e  i n d e x  v a l u e s  f o r  t h e  w e i g h t e d  e x p e n d i t u r e s .  A s  t h e  d a t a  

p l a i n l y  s h o w ,  t h e  c o s t  p e r - s t u d e n t  i n d i c e s  a r e  a f f e c t e d  m a t e r i a l l y  

b y  t h e  w e i g h t s ,  e v e n  t h o u g h  t h e  s e t  o f  i n s t i t u t i o n s  a r e  g e n e r a l l y  

c o m p a r a b l e :  t h e y  a r e  a l l  l a r g e  d o c t o r a l  a n d  r e s e a r c h —o r i e n t e d  

u n i v e r s i t i e s .  T h e  r e a s o n  w h y  is  s h o w n  i n  t h e  l a s t  t w o  c o l u m n s  i n  

t h e  u p p e r  p a n e l .  E v e n  t h o u g h  i n s t i t u t i o n a l  m i s s i o n  a n d  s i z e  m a y  

b e  s i m i l a r ,  d i f f e r e n c e s  i n  e n r o l l m e n t  b y  l e v e l  i n  c o n j u n c t i o n  w i t h

TA B LE 3
The Effect of Weighting Enrollment by Estimated Cost Ratios 

on Expenditure-Per-Student Rankings

—  U n w eig h ted —  — Study W eights* —
E xp’s per Exp’s per Enrollm ent Ratios

Inst’n Student Index S tuden t Index U:L G:L

A $2,253 106.7 $1,557 116.6 0.69 0.19
B $2,184 103.4 $1,415 105.9 0.99 0.28
C $2,168 102.6 $1,302 97.5 0.78 0.44
D $2,155 102.0 $1,248 93.4 0.99 0.55
E $2,094 99.1 $1,247 93.3 0.89 0.47
F $2,033 96.2 $1,293 96.8 1.16 0.19
G $2,018 95.5 $1,313 98.3 0.89 0.28
H $1,994 94.4 $1,313 98.3 0.70 0.26

avg $2,112 100.0 $1,336 100.0 0.89 0.33

*Lower division -= 1, upper-division = 1.58, g raduate  == 3.31.

A lternate W eights* Alternate Weights**
Exp’s per Exp’s per

Inst’n S tuden t Index S tuden t Index

A $1,497 116.5 $1,523 117.5
B $1,355 105.4 $1,378 106.4
C $1,260 98.1 $1,253 96.7
D $1,205 93.7 $1,199 92.5
E $1,204 93.7 $1,200 92.6
F $1,235 96.1 $1,259 97.1
G $1,260 98.0 $1,278 98.6
H $1,266 98.5 $1,276 98.5

avg $1,285 100.0 $1,296 100.0

*Lower division = 1, upper-division = 1.74, g rad u ate = 3.31.
**Lower division = 1, upper-division = 1.58, g raduate = 3.64.



d i f f e r e n c e s  i n  p e r —s t u d e n t  c o s t s  b y  l e v e l  l e a d  t o  r a t h e r  d i f f e r e n t  

c o n c l u s i o n s  a b o u t  r e l a t i v e  c o s t s .  I n s t i t u t i o n  D ,  f o r  i n s t a n c e ,  s t a r t s  

o u t  w i t h  a b o v e  a v e r a g e  c o s t s ,  a n d  e n d s  u p ,  a f t e r  t h e  w e i g h t i n g ,  

w i t h  c o s t s  t h a t  a r e  w e l l  b e l o w  a v e r a g e ;  i n  f a c t ,  t h e y  a r e  s e c o n d  

l o w e s t  i n  t h e  g r o u p .

I n  t h e  l o w e r  p a n e l ,  t h e  d a t a  s h o w  t h e  r e s u l t s  o f  i n c r e a s i n g  t h e  

c o s t  r a t i o s  b y  1 0  p e r c e n t .  T h e  c o l u m n s  o n  t h e  l e f t  s h o w  t h e  r e s u l t s  

o f  c h a n g i n g  t h e  v a l u e  f o r  U : L ;  t h o s e  o n  t h e  r i g h t  s h o w  t h e  r e s u l t s  

f o r  c h a n g i n g  G : L .  T h e  e f f e c t  o n  t h e  i n d i c e s  is  r o u g h l y  0 .1  t o  0 . 9  

p e r c e n t a g e  p o i n t s ,  d e p e n d i n g  o n  t h e  i n s t i t u t i o n ,  w i t h  t h e  s e n s i t i v ­

i t y  b e i n g  s l i g h t l y  g r e a t e r  f o r  c h a n g e s  i n  G : L .

C o n c l u s i o n

T h e  d a t a  o n  c o s t  b y  l e v e l  o f  i n s t r u c t i o n  s u g g e s t  t h a t  c o n s i d e r ­

a b l e  c a r e  n e e d s  t o  b e  e x e r c i s e d  i n  d e v e l o p i n g  a n d  u s i n g  c o s t  r a t i o s  

i n  f u n d i n g  o r  a l l o c a t i o n  f o r m u l a s ,  i n  s e t t i n g  d i f f e r e n t i a l  t u i t i o n  

r a t e s ,  o r  i n  a s s e s s i n g  e q u i t y  i n  t e r m s  o f  r e s o u r c e s  a l l o c a t e d  t o  t h e  

s e v e r a l  l e v e l s  o f  i n s t r u c t i o n .  T h e  d a t a  i n  T a b l e s  1 a n d  2  s h o w  

w h a t  t h e  c e n t r a l  t e n d e n c i e s  a r e  f o r  t h e s e  c o s t  r a t i o s  a t  v a r i o u s  

t y p e s  o f  i n s t i t u t i o n s ,  b u t  t h e y  a l s o  s h o w  h o w  d i f f e r e n t  t h e  r a t i o s  

c a n  b e  a m o n g  i n s t i t u t i o n s  o f  t h e  s a m e  g e n e r a l  t y p e .  T h e s e  d i f f e r ­

e n c e s  a n d  t h e  r a t i o s  t h e m s e l v e s  p o i n t  t o  a  f u n d a m e n t a l  a s p e c t  o f  

m o s t  o p e r a t i n g  c o s t s  i n  h i g h e r  e d u c a t i o n :  t h e y  d e p e n d  o n  w h a t  

s o m e o n e  d e c i d e s  t h e y  w i l l  b e ,  a s  w e l l  a s  b e i n g  a  f u n c t i o n  o f  

t e c h n o l o g i c a l  i m p e r a t i v e s .  T h i s  f u n d a m e n t a l  f a c t  d o e s  n o t  g a i n ­

s a y ,  J h o w e v e r ,  t h e  v a l u e  o f  k n o w i n g  w h a t  t h e  c e n t r a l  t e n d e n c i e s  

a r e .  T h e  v e r y  f l e x i b i l i t y  o f  c o s t s ,  i . e . ,  o f  r e s o u r c e  a l l o c a t i o n  a n d  

u t i l i z a t i o n ,  g i v e s  s i g n i f i c a n c e  t o  d a t a  o n  w h a t  a c t u a l l y  is  d o n e ,  o n  

a v e r a g e ,  b y  v a r i o u s  i n s t i t u t i o n s  a c r o s s  t h e  n a t i o n .  T h e  a v e r a g e  

v a l u e s  a r e  n o t  s o  m u c h  n o r m s  a s  t h e y  a r e  b e n c h m a r k s ,  o r  

s i g n p o s t s ,  t h a t  p o i n t  t h e  w a y  t o  r e a s o n a b l e  l e v e l s  o f  r e s o u r c e  r e ­

q u e s t s ,  r e s o u r c e  a l l o c a t i o n ,  a n d  p r i c i n g .
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