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"Problels vith the Information Exchange Procedures
(IEP) developed by the National Center for Higher Bducation
-Management Systems are discussed. IEP procedures analyze student - .
- records, faculty effort, and annual expenditures. The pafticular ..
gproacgrtaken in the analysis of the student faculty relatzonsth
s 1:poftant theoretical problems, is too complex and costly, and
~adds little s:.gn:.ficant insight for use in university administration. .
The descriptive approach of IEP is based on\the faculty activity - s N
‘report which, has numerous validity probless that destroy the _ C e
potent1a1 use of its major contribution: the calculation of unit S
costs. The complex relationships hetveeiﬁfaculty and stodents, whici _ v
re causes of the costs, are concealed by this effort. The errors of
] rement chiefly center around the accuracy an valzd;ty of the '
faculty activity reports and the "representativeifess® ‘of data from a .
particular tine period. Additional error resultspirom problels such o,
" as social security matches betueen salary and £ ty activity o N
-“records, program classification structure matches betweeﬁ student = . .
‘récords and faculty activzty Tecords, and the conslstency across -
“institutions of the types of operational decisions necessary in any
large project. The complexity of the calculations used to produce the
-1ndlces serves to compound the eITOIS of. leasurelent of the- 1npnts,
(S')

lBSTBlCT

. : o
' : . : : - . ¢
‘ . , A .

**t#*t**‘***#‘*tt****#*t*#**#*tt#*t#***‘*t**t**tt#*#**#ﬁ******#**#***** e

x 3Reprodnctions-snppl:.ed by BDé% ‘are the best that can be ‘made . * )

* ~ . from the original docusent. *

t*##***t**tttttttt#t&tt*#&**tt**#****t**t*#*#****t***t*****#t**t*****tt //
Pl .

. .
. ' [ ) .
P . o ~ - ’ . -
. . s - . , ‘ . . . .
o
. Lo . . - ] . .
. . - N 3 . - . Lo . » . ” /



- 4 . [} J . ‘ , ..‘§ . . . N
. . : s ? o ) .'{:h .
: . ’ : - p
, OO . ‘ , )
" : T sSATR e . .
o ',-'b_-_ ] " v ra N ! '. ’
o o ' S\ )
] .
- m [ E ) ' .
Y « ~ . NCHEMS 1EP ~ PROBLEMS AND CONSEQUENCES -
.. i - .o Y M -
- ’ ' * N “ . T : . ) ' ’ “ ’,
¢ ) - '
. ; - \ C
N A B ‘e ! -
- 1 ., b e » y, > - -
. . E . - v
. '/."‘ . w .
. BF.SI' CGPY A‘& iazip ¢ T
i#F “‘ 43 2.41.. ) .
v ‘- . ¢ \. '?
¢ R v ~.
B ) . Presented to,.the S~ . ,
Y Southern Assocuat:on for lnstltutlonal Re earch
» - S\ -
.- ﬁashvnlle, Tennessee _
~ . . ‘ a - ’
e ® * 8 ) - October @6 27, 1978
: L) V o
e SO b TR ity i .cww?\n;m.m:u_ o Lo e Rt ] et A .,el...e ; R A 1 P ~
" -/- ,v’ . - v N
e SR ' ) 1 y v
) Rob’ért Cox, Coord:nator of lnstltutlonal Research .
s '\L' blona. Turrlsi, Dlrector of lnstltutlonal desearch
% ’ . ,  Florida State Umversuty o
s ’I'a'l“lahassee, Florida - )
o yo
T . + . US OEPARTMENTOF NEALTH, \: '
e . EDUCATION & WELFARE
- “ATMINSTII\ITEOF P
S‘ o £ouUcaTION !
% S0 ~ THIS DOC
ﬁf £ ~ DUCED EXACTLY :s“:s::f:eoai:;z-
@ . S T L -
. -~ ! '
5. . L ooy
-
<

-

Aruitoxt provided by Eic:

SENT OFFICIAL NATIONAL INSTITUTE
, EDUCAT -On 'osmon OR POLICY o




. I S -
' ) N ' : . .
g " » . - : + * !
“"&1.&" 0 » . .

£
.

e RN S : : : — : : —
o VT o TEP - Probigms and Consequences . D [
3{".‘ ~ .."’ T T ]

“z#dy . Higher Education, in.responding to societal pressures in the
- vélated areas of accountability and funding, has tried to find Wways
“‘to ‘maximize productivity (defined here as some measure of output
"per dollar input by the staté), to compare the productivity and
efficiency of the institution to those of other states, and to"
find better ways of budgeting availsble resources .(at both the :

Al

Uniyersity and University System level). |
.5‘,. . . '_" ] . . * ‘

‘ For these reasons, ggveral institutions have adopted .the ,’E
:Information Exchange Procedures (IEP) developed by the National
Center for Higher Education Management Systems (NCHEMS). It offers - ‘¢
the 'advantages of a nationally standardized expenditure analysis "y
which produces reports showing institutional expenditures by
activity (Program-Subprogram shown in Table 1), average dollars N
per credit hour éxpended by departments (disciplines) at the various
levels of instyuction and the total and average dollars per credit.

. hour spent on each studerit degree program during the period under ]
- gtudy. 1It-is, however,. extremely complex and expensive, especially

in terms of staff and computing time, to run, Although much useful
information is presented by the IEP software, it is the contention
of this paper that the particular approach taken in the .analysis of
the student/faculty relationship has‘important theoretical problems,
is too complex and costly, and adds little significant insight for-
use in university administration. Specifically, IEP is merely a
descriptive tool, It does ‘generate data which in turn has phe
potential of be€ing amalyzed.to yield useful insights, however,
the insights th wves are not provided by IEP. Furthermore the
descriptive appro#ch’ taken is based.on the faculty activity report
which has humerous validity problems that destroy. the potential uge
of its major contribution_- the calculation of unit costs. Umfor- - -
)tunately this effort is probably misdirectedusince it only serves :

o conceal the complex relationships between faculty-and students

3
)

- e aghich are- causes®of- the costs. - -

What IEP Does

» The IEP software and procedures are broken up into three
. modules which analyze university data in three areas - stude
L records, .faculty effort .and annual expenditures - and .combine them -
in a fourth module:which is used for the manipulation and reporting .
- of data. All four modules allow user intervention to adjust outputs.
. A requirement of the model is that all inputs be classified by
« program classification structure 'i~PCSR (attachment T).

 Student Daga Module (SDY)

| The SDM has as iﬁé\inputs the-studeﬁt récords‘for«the period
under study. It generates an Instructional Workload Matrix (IWLM)

-

which ealculates total student credit hours taught at each disdipling'
(depar t) and level, andﬁphe total sgudent Credit.hours taken in .

” \z ‘ _ . | , c
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- L Péréon';tel Data Mpdule (PDM)

;ach department by students in e"achud’e}g’;‘ga .p‘togrm.' /This information -

is then passed to the Data Management ule (

. ) N ’ ’ ®
Patterson (1976) has described a’method of inverting this in-

formation td graphically describe the relative integration or

autonomy of each department and its students into the curriculum’

of other departments. One use of this yould be assessment of the

. university-wide impact.in terms of student credit hours of deleting

- & particular degree program or. department.

w

|t This ﬁbdule' develops a description: of.the faculty activi_.& in

. ‘each .department which is forwarded to the Account Crossover Module
~+ (ACM) and used to cross each academic department's expenditures

into the program classification structure. . .

Account Crossover Module CACH) o
‘ N el

The ACM has two purposes. It first adjusts departmehtal ledgers
to conform-'to the standard definitions of Direct Costs as specified
by NCHEMS. Examples would be removed of expenditures for utilities
from-each account or transferring equipment purchases from a Dean's
or Vice President's account for a particylar academic department.
Basically this step compensates for vdriations in. accounting
practices ﬁiich may otcur between universfities or even colleges
within a single university. The second step crosses the adjusted
departmental expenditures into the program classification structure
based on the faculty activity analysis (for academier accounts) or
a manual classificaton of activities (all other accéunts) . 4
Expenditures by PCS‘gre'nerated by this step are then forwarded to

s the“D_i‘lH.

-

. ‘Data Management e (D o

-

€
. - ~
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the previous madmles.. This involves : 1) the display of direct

~ costs by activity igenerated by the ACM and PDM. 2) the allocation

of -expenditufes in.Support Activity Centers (physical plant,

" academig, administyation? the president's office, éte.) to Final

o‘..'t

Cost ob¥ectives ‘(ingtruction, research and public service) and the
- calculaticn and display of Full (Direct plus Support) costs of

. these centers. - 3) The calculation of Direct and Full costs per-

credit hour by discipline:(department) and level of instruction.

.. &) The ¢aleulation of thé total costs and average student credit
", .hour costs foxmjeach student degr?erprogram. ' . :

.. While the! various modules of IEP do produce’a variety of :
useful reports, advances in computer technology and the availability
of highly*flexible software packages such as MARK IV, Easytrieve,
’.e_t;b,'.|"h.ave.'-_made-. it ﬁacre_asinglyteasy to produce reports tailored to
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particular lssues, rgﬁgbihé-the'importance-of the generalized
reports prodiced by - Further, the main purpose of uter .
modeling is to provide the capability of performing calctlatioms .

or'deactibing'relationshﬁgs,whiéh‘are too complex to do py hand. ‘

(Lee, 1973). . The main effort in and contribution of IEP is

:directed at allowing’ the analysis of faculty activity to drive the .

distribution of faculty salary across activities on an: individual

by Individual basis, and in tiF calculation of student program =~ -

costs and unit costs. Unf-;}b-atityrnumgxous theoretical problems
) 'lgggely non-productive. .

Departmental ActiviEZLAnalxﬁlskw'

*"Probably the best'descfipfi&n of a Eoiie e(grlunivgig;ﬁ o
g" (Lelong, -,

’ \ ) . . ] . . 4 ’ . '. ) .
In IEP, descriptions of faculty activity are used to spread:

| academic accounts into categories of instruction, research, public

‘usually bad. The “faculty activity report" approach may he implemented
at least two ways. Direct,qﬂkervaﬁions of. faculty can be conducted,

sexvice, etc. (see PDM above). The percent of these accounts

moved into instruction in a given discipline and.level has as great:
an impact on discipline unit costs, and their derivatives, student
program costs and program costs, as the total amounts expended
from. those accounts. Thus, the accuracy ,0f the descriptions of
faculty activity is a primary factor in determining the quality of
most outputs of IEP. Unfortunately tlhie quality of sugh data is -

however, this approach is too costly or bothersome to be done other
~ than on. a highly selective, sampling basis (Virgiﬁia, 1975). ngre
system- or even.university-wide data is to be collected, a 3
—oo - questTonhaire ‘myst be used.” “However, “this approach also has probleéms.
For example; the.distinction between teaching and research:activity

is often unclear, if not misleading. (many citations) Graduate students

and some undergraduate students are often involved with faculty
members fn*research activities (Virgihia, 1975). In response to the
‘Texas study on faculty worklead (TACT, 1976) one faculty member -
. replied, "Although I listed time thus spent under Research and
-, Writing, it could be justified as class preparation; .my researeh
- 'is nearly all linked to my teaching specialties and is therefore a
.. teaching preparation function." Similarly, federal agencies often .
allow graduate instruction as cost-sharing for research grants.

. . 4 .
..‘7] , s . . -3- “ ~
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Cost-sharing instruccion. as a resulc may be included under

" activity surveys are used to reduce-budget or evaluate departmental*'.

in , but
may be included under research preparation in indirect studies
looking primarily at research costs (NACUBO, 1975; NACUBO/NCHEMS,
1977). To quote Hansen (1972), "How does the professor separate
out processes which.he considers inseparable? . I should like
to make the point here that professors and deparcment chairmen
are for the most part responsible people. They want to respond
to necessary questions if they are logical. By the same token,
1f ypu ask them to break out processes they consider 1nsepareble |
to programs (categories) they had no part in determining.  You .
cannot expect: serious ‘responses, willing coogeration, or respect
for your intemtions.' Secondly, if the results of faculty '

programs, future surveys are likely to become very biased (Whrden,

1974) . Thirdly, the faculty activity report is distributive,

not a quantitive measure. In other words it tells nothing about

how hard -faculty in a particular departmént are working. Finalli
y

" if a fA#®ulty activity report is instituted as an ongoing quarter

or annual project, it is not altogether unlikely that a long term
degradation of the quality of the data reported will result. For
example, filling out the réport could eventually be fegulated to
departmenta1~support staff and never even be seen by the professor.

Unfontunately the analysis of departmental activity performed

"'in the PDM does'nothing to address these issues. Atibest-it only
~ addresses the impact of salary differentials between graduate

ny

students, and junior and senior faculty on the costs of activities
pefformed by each group. Even this may be misleading 3ince part of

‘the indirect: cost,of undergraudate instruction by graduate students

is the educatfon of those\students by senior (Doctoral directlve)
faculgy - A 5

g’§ond these problems a dlstribution of’ departmental
expendltunes to all areas of faculty activity may not always be

‘desirable.” For example if unit. costs are being used as the basis -
for.a funding formula, it may -be desirable to consider the research
and public-service activities of faculty as simply overhead costs

. of instruction (Triezeriberg, 1976). In other words, funding

" in an adverse reaction By the Governox s offlce

sufficient.to provide a given level _of free time to allow faculty
to perform professional activities is one necessary component of
the recruitment of faculty of a given .caliber. -In this case all

_departmental costs would need ‘to be distributed to instructzon

The dlstr1bution ‘of departmental expenditures to a wide range.

of activities may also cause’ problems if IEP products are used

in reports to State Govermment. In our case, the higher levels of
expendltures gkported :in research, public sefv1ce and acadenmic
support: than p¥oduced:by other, less detalled approaches resulted

4
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The Cumulation of Error in Complex Models
"Long chains of argument are the delight of theorists and
the source of their mistrust by practical men." -(Alonso, 1968).

- Much of the pioneer work in the practical applications of
large scale models was done with urban growth and transportation
models«for Urban and Regional Planning. The results of this
.experience were-described as early as 1968 in the landmark article
"Predicting Best with Imperfect Data" by William Alonso - that
complex models are more appropriate f£Or theoretical research than
for applied endeavors. This ig due to the cumulation of error
in the model which occurs in Ewo ways, errors of specification,
where the model does not mirror reality and errors. of measurement.
The most critical error of specification for IEP lies in the
‘Problems related to the "joint™ or "common" products of th& activiety
of faculty (NACUBO, 1975, 1976; Bacchetti, 1977) whig¢h may be )
unresolvable (Bacchetti, 1977). The errors of measurement chiefly
center around the accuracy and validity of the faculty activity
reports and the ''representativeness" of data.from a particular
‘time period. Additional error results from more mundane problems
such as. social seturity matches between salary and faculty activit
records, PCS matches between student records and faculty activity
records and the consistency across institutions of the types of
gger?tional decisions necessary in any large project (Bacchetti,
'1977) . . . ‘

. The exact way'error cumulates was described by-Alonso 4s a
function of the arithmetic operations of the model. 1If Z some
function of X and Y where. X = 10+ 1 ( +10% ) and Y= 8 + 1

y v

rd

¢

(+ 12.5%) : : .
Addition ' ~
— - Zz=X +Y :
- 18 =-10"+8
2 2 2
e =e +e =2
z X y :
e=1.4

: In .the case of addition, the absplute magnitude of error is
‘greater (1.4 vs 1.0) however, the percentage error is smaller .
(7.8%2  vs 107 and 12,57%) than is the independent variables. Addition
is relatively benign.

-5~
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Subtraction

Zm"x Y ; .
2 =10 - 8
-2 2 , : -t
e ¢ +e =]1l+1=2; e =14 -
z x i . . 2 ' \ 4 .

The result of subtraction is the same absolute error as
addition of -the same variables. The relative error, however,
is explosive (70% vs 10%Z and 12. 51)

-

Multiplication and Division

Z = XY .
.80 = 10 X 8
2 ) o ) ] R _'f
2 2 2 - |
e = e +2'% = 164; e = 13.3
z X Y oz

Hultiplication not only greatly" raises the absolute error,

~ but also raises the relative error to some degree (16.9%) .
‘Divison behaves exactly like multiplication., .

Raising to a Power

, 'z = x2 S
| 2
100 = 10
, - , o
y . T A | _ .
e -.-°(ZX) - e =400; e =20
2, ] X Z

Raising to a power descrlbed by,Alonso as the mult1plicat10n ”'”:

of perfectly intercorrelated variables, is another explosxve
Operation - In this case relative error reaches 20 percent.’

From these equations Alonso generallzed the following rules -
for bu11d1ng or choosing models .

Avoid intercorrelated variables.

1.
2. Add where possible. .
3. If you cannrot add,. multlply or divide. w
. 4. Avold as far as posslble taking dlfferencegicr ralslng
variables to a power.
- 5. Avoid as far as possible models which proceed by’chalng.
. ' ._6_ ) -z '
. .
» 8



" The last point has particular relevance for IEP as its primary «

outputs, discipline costs per cradit hour and, to an even greater '
extent, student program total and average costs per credit hour

are the products of long chains of calculations. Thus the second

major contribution of has significant problems and may generaté .
more "noise'" than real. effects. - . e

Major problems aside, the unit costs generated by IEP are’
impacted by significant variables which are not controlled by the
study. Current inflation rates create problems with the comparison
of expenditure data generated in different years, or in differemt - ..
areas of the country. Furthermore, funding adjustments by state
legislatures nbt y rarely keeinup with inflation, but the exact
relationship between percentage increasé in funding for a particular
year and the percentage increase in inflation for that year is  ;
itself variable in nature. At its most extreme case, state revenue
groblems\mny cause a hiatus in raises and funding increases for a

imited period, causin% a2 highly misrepresentative/ support dollars/
‘workload relationship for any expenditure analysif conducted during
that year. ' .

The expenditure/enrollment relationships described by direct
unit costs are to a large degree a description of the relationship
between departmental staffing - the largest cause of university -
expenditures - and enrollment. Unfortunately, this ratio is nmot
extremely stable, particularly for public institutions. . For example,
although the recent total enrollments at FSU have fluctuated no- '
more than 3% from the previous year, fluctuations at the depart-.
mental level have.averaged approximately I0% per year. Further,

~.short term (annwal) fluctuations are not always in the same direction’

' as long term trends. Because of the delays required for recrultment
and the fact that faculty resources are necessarily budgeted prior
to the academic year, Staffinf changes must respond to long terms ‘
trends. This is further complicated in a steady state and collective
bargaining situation because realloeations of faculty positions are -
contingent upon faculty turnovers which are .outside’ the control of-

" central untversity administration. As a result, there could easily
be a two or three year lag between enrollment shifts and resultant )
staffing adjustments. In the'case of a department with declining .
enrollments this lag could be even greater and result in a dramatic
increase in unit costs. : : - .

-

IEP‘ shares many of the problems of the large scale models used
and abandoned by field of Urban and Regional Planning'‘'in the 1960's
(Alonso, 19683 » 1973; Nayler and Jeffress, 1975). ’ .
i ’ - » 27 o <
1. It is "designed to-replicate too complex a system in a .
single shot "(Lee, 1973; in reference to Urban and Regional Planding‘
- models) While the total departmental expenditures and enrollments .
by department and level analyzed by EP in a particular year are




-
i
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: as_discussed above, have a variety of problems.

Y’tobab‘ly an accurat€ representation of that .year, they are a snapshot.
ook a dynamic situation and may not be rcgrnmutivc. or .
genéra ogrount;tivo unit costs. This problem could probadly be.
control¥®ed g averaging data over several yesars as could the

problem in, the, relationship between inflation and funding for:a
particular year. Further, .standardized procedures for controlling -~
these sources of variance could probably be developed; however, this

“ would only serve to make an already camglcx project even more complex. .
i1

Furthermore, any adjustments would st .leave the relationship
betwsen departmental expenditures and stydent credit hour productivity
described only in terms -of a distriburion “based on faculty effort, and
student credit hours by department and level. Issues such as ,
faculty contact hour loads, faculty/equipment ratios, instructional ~~
mode, qualitative measures of students, full-time, part-time student
ratios, quality of instruction, etc. are ignored. .

2. .Although "excessive data is required ... to provide
microscopic detail, the actual level of detail is too coarse -
to be of use" (Lee, 1973;. .o ‘ T«

The data teqnifemnnts of .IEP include a student daia ile con-

taining the degtee program apd department discipline and lpvel of

all credit hours taken during the year of ach student and an
estimate of the distribution of each faculty member's activity

across disciplines and levels of instruction, and various research, °-.
public service and academic support activities. Degpite the detail.

‘of the inputs, the outputs all derive from a single analysis which,

3. Build only very simple models. ’Compl'ic,at,ed. els do not
work Very well, if at all ..." (Lee, 1973).- . : : :

: Since IEP has as its purpose the exchange of data between °
institutions, it needs to be widely adopted.. Unfortunately its
cﬁlgxi;x and resultant cost restrict its adoption. On the other
hard, complex models place high demands on the quality of data :
(Alonso, 1968; Lee, 1973) whichl are not met by faculcy activity
data (Hansen in Stewart, 1972; Virginia, 1975; Kansas, 1975;
NACUBO, 1975). - ' ‘ : * .

> . . : , -

4., ... the strategy 1; not to build one master model of
the real world,. but rather a set bf weak models as alternative models
for the ‘same set of phenomend. Their intersection will produce

robust theorems.'" ()Alongo‘, 1968). '
: . - ) . . Y

It seems quite likely that Alonso's. comments directed at models
in the field of Urban and Regional Planning are relevant to Higher
Education. One possibility would be the development apd exchange
of departmental profiles containing whatever information is- easily

- available from university data file\§ and budget reports, such as

_8_ . ) . . . .
3 ' .
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contact hour loads, average.class sizes, cugpor: staff/faculty
ratios, average salaries, etc. These relat vely simple measures
. involve less commitment of* resources on the part of ‘institutions,
which would in tum encourage greater participation, appear to be
more useful, and avoid the problem of compounding errors of
measurement . o
- While the discipline and’ program costs and unit costs generated
by IEP are quite precise in a pearance they are based on data and
* relationships whick are probably not stable enough to produce
consistently valid results. ermore the complexity of the
calculations used to produce e indices serves to compound
.the errors of measurement of the inputs. On.the other hand, _
insufficient detail is provided to determine the causes of the
costs reported by the study. For example, excessive coste may be
the prepduct of high salaries, high faculty/stulent ratios, high
- support staff/faculty ratios or some other condition. High costs:
' _ merelyeindicats that further examingtion of departmental data is
necessary. Since comparative data is needed for this and since
the calml?.adcn and examination of more objective data such as that
.discussed above is probably zuicker. easier and less subject to
- error than the calculation of unit costs, why bother with unit costs?

- * Considerations of the above problems along with others such as

.7 .the variation ip costs due'to the mix of tenured vs. nontenured
faculty,” the distribution of faculty among ranks, er the department

. chairman's ability to cover nuperous courses using part-time
instructors (adjuncts) bring ‘s back t0 the unsolvable problem.
Unless similar situations obtain, comparisons ere questionable.’
The IEP is a usable-tool only when very pimilar institutions are
considered.  We still have not solved the questions asked by our-
legislators - .i.e. we are not able to supply simple answers to
simple questions. : : ,

\
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