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N _ _ _

Sophisticated-planning:models and management infortation systems have been
V

readily'available to higher education decision makers for several. years, .

_ - _ _
These _tools _hale yet to be fully _exploited by administrators despite the tact'

that declining enrollments and inflation sholild haye.increased the demand for
1

higher' educations planning effor and decision-influencing information An

-alternative approaCh involves- he a relativelysiMple_model. to Stimu7

latedialogueamong addinistrator planners; and 'researchers and to SUI0le=,

quently fotus more sophisticate follow-up modeling and ,information gathering

efforts. ThiS paper describes an interactive computei model which relates the

4'

variables surrounding deciOons involving faculty, funding and enir011ments.
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Introduction

Spphisticated planning models and management informati systems have

been adily available to higher education decision. makers fr several years.

These tools have yet to be fully exploi ed by adminis ors despite the fact

that declining enr611Ment and infiatioq should have-increased the demands for

higher eduCation.planning efforts and decision-influencing Information. Among

the teasons_advanced_for the slow adoption of'planning models are

1. the models have been too simple (imprecise results, tenuous asdUriip-
..

tions) ;

2.; the models have beentoo complex (massive support data; incomprehen-

sible logie);

3. theAbestion to be addressed by the model has Vben poorly define

4.

5:

6

higher education administrators have relatively high turnover;

administrators have been uneasy with quantitative methods; and

political management of the model development has been poor (overly

exuberant promotion of the model's capabilities; premature releae

of the results).

Xhe specidlication 11develppment of management information systems have been

hampered by many of these same problems plus expense; long lead times, and the

lack of integration of existing operational systems.

An appropriately selecteplAnning model can be used to alleviate some of

.

the aforementioned problemS. The question to.be Addressed by the model.must:
'la

,

be central to the operation of the university_so that the results will'be of

interest to a diverse group,of administrators. The theory behind the first it--
.

eration of the model must be simple soas to inspire the confidence of those

who are not at ease using the models. If appropriately managed, this first use

of the model should 'Iead'to more sophisticated follow-up' modeling efforts. The

data selected 3p support the model and the administrators' conceptualization Of

.4-



the relationships between these ddia-should.aIso be of value to management in-

formation systems designers and data administrators; This paper will digc(tss

-,L___theilevelopMent.,:nfat.apecific_interacticamputer model at_the University of

Kansas and its potenttaio promote administrative

model development and to increase the effectiveness

Why Mag,AeModel Developed?

involvement in sophisticated

f institutional planning.,

In the spring of,1976 it became clear to the administration of. the College

of Liberal Arts and. Sciences that declining: enrollments in departments in which

.a large proportion OE the faculty had tenure could .be a significant pzoblem in

the. near future. Was sufficient staff ng and funding flexibility available to

deal withpotential significant drops in demand for the services of some facul-

ty.and significant increases in demand for others? A team composed of a col-

lege associate dean (mathematics), a faculty member- (economics), and two. insti-

tutional researchers (M.B.A.$) wag/formed to examine this iSsue.
l

kThe team decided to develop a computer-based model which,woul e proVide ad-

Ministrators with a hands-on tool for analyzing the interaction of predicted
4

enrollments with alternative staff, workload and funding policies. Called IMUR,

Interactive Model of University Resources, the multiyear model would be based

on the assumption that students will demand a certain number of credit hours

in vari6us disciplineg. It is the challenge of the university to meet this de-

mind constrained by available faculty, teaching' oads; funding and tenure.

Building A Model

In developing a model several considerations are paramount. Some ques-

tions to ask include:

1 What is the purpose of the model and what kind of questions are to
o

cbe answered?

2.' What levels of detail and precision are reNired to respond to the

Inestions and to insure confidence in (the results?

6
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3. How flexible must 01;model be to;deal with new questiOns, data and

relationships? .1'
-

4. What data-are_availableto support the model?

5. .Who will_be involved4ln defining the model and who will make the
et0-7

final decisions aboutthe content and operation of the model?

With these consideiat4ons in mind,',thp.team detened,thatone important'

output of the modelyould be a display ofthe student crediebours (SCH) de-
, -

'manded by students versus the supply of SCH available given the existing number
6

of faculty and established teaching loads. Another key output of the model

Would" be thelcomparison of faculty salary funding with salary costs. Tho abil-
.

ity to vary number of faculty (FTE), faculty workloads, funding assumptions and

cost assumptions each year was an essential requirement f the model to allow

exploration of alternative policies. To meet the test of flexibility, the model

would onstructed froth ModUles vhich could be chadged or - updated individual-

ly without destroying. the integrity ofthe.re Of the model.

Where feasible, the team:selectedtreditional paraMeterS and Used histori-
'

cal data.pa terns to develop the model. TheSelected'Parameters.4ncluded such

.

items a four curse levels of instruction_(.lci*er level undergraduate; upper
1

.

level undergraduate, master's and doCtdral); four' types of-facility (tenured

faculty, tenure-track {probationary} faculty, student teaching assistants, and

all other, such as lecturers. and instructors); and average faculty salaries by

discipline by faculty type. Two-areas which were discussed extensively were:

Wet what level Of aggregation should instruction-be analyzed; and 2) how will

faculty effort and SCH be linked to determine faculty teaching loads.

There has been much debate about the level of aggregation at which instruc-

tionican be meaningfully analyzed. The model' was devel2ped at the discipline

raeher than the departmental level. Thd-Higher Education General Information

(HEGIS) taxonomy was used to aggregate departdents' into such disciplines as

4



social sciences, physick sciences, education; etc; It was argued' that these:

aggregations; were sufficient, for discerning trends and that' the departmehtal

enrolment. trends ylthin a. disciplinewmAld be gimilar. However, budget,' tenure

land other decisions:lre made at the department level,.not at the discipline level.

Small departments are special problems in that smAll-,guMgefS'xat zOnfoinid Mean

.

ingful projeCtions. Data are being gatlieredwhiech will enable the model to op-

e4ate-at-the departmental level.alsa,.

Determining faculty teaching loads has been the most difIicult task'in d

veloping the mOdel. The'inabiiity to allocate facUlty effort to courges has

long,been-the stumbling' block, to cOst.analysis.inhie4r education. Initially_

. .

a Faculty ACtivity Analysis (FAA)wassused. In the FAA; faculty reported their

effort for individual courses and then an average course load (SCH per FTE) was

caiculated by course level and by.department/discipline. However, since the Up-7-

iversity of Kansas does not conduct a FAA on a regular basis "(the latest avail-

ablPfigures are for 1974), this .was found to be an,inadequate solutibn. Even-

tually a standard.coUrs'e weighting system was Used to allocate faculty effort

to courses.- The weighting system considers type .of class .(lecture, lab, individ-

ual research, activity etc.) class size, course level, credit hours, and con-

tact hours.

Data To Support'The/Model

After defining the basic operation of the model and cursorily identifying'

the data to be included in the model, the team began to define the precise data

needed and locate an appropriate source of these data. This was not an easy

task because of the state of the administrative information systems at that..

stage in the'projectS- The university Was in the process of converting all its

administrative systems from hardware sharea with academic comfmting,,to separate

hardware and software of another vendor. The studeAr credit hour information



(Sdri demand; teaching loads) was located on the new administrative computer

while the financial data faculty salaries and FEE) were located on the aca-

demic compUter

further compound the problem even data common to the.two Systems were

not ab;ays consistent. The primary reason for these inconsistencies was that

data in: each system were deAmed-and updated solely for the operational use - -of7--

a specific.user Also the systems were developed at different times during. an
.t.

.

eight-yearspan with-the attendant changes in personnel, System requirements, .

and 1.formation systems state of the art:

An interim solution to meet the data requirements of the model and other

analytical efforts was obviously necessary until problems with the systemS are

resolved; The interim solution agreed upon involves taking extracts of key data

in the personnel /payroll, student records, and other data bases and files at

:b

specified times each semester and storing these on tape.

Design of IMUR

. ,

Figure 1 outlines the basic operation of IMUlt. When beginning a simula-

(

tion with the model, the user must select policies and assumptions from dis-
,. ,

.
played menus. such as enrollment projeotion technique, inflation-ratesi, and fac-

.
4,

.
. .

ultyattrition rate. These policies A6 in effect for all' years of,the spe-
.

cific simulation session. At this poimit the user-can choose the "manual" or
i

.. 4
.

- 'automatic" mode: In the manual mode the usgr c vary the mix of faulty anddtb.
5'

. ,,,e
,:c

workloads'for each ddscipline for each ear. In the automatic mode the user

can cflooSe_Wheiher.the model will. adjust faculty mix or workload to balance SCHA
e. ./

supply to demand. In either node -a variety of summary' displays can be selected

A 1:7'

for -each year:

. 4%.- .

Figure- 2. displaysara4;mpind. version Hof the basicprograNalgorithm for

each disclpline'fOra-Single year The. key comparisons are SCh supply Versus
.

_. -
.

..
-,..

demand and salaryosta versus funding. An important,contributar to the
.



FIGURE IMUR - BASIC OUTLINE OF THE :MODEL
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FIGURE I. 1MUR - BASIC ALGORITHM FOR ONE DISCIPLINE FOR A SINGLE YEAR
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flexibility 'of the model is th faculty FTE change matrix. It is relatively.

easy to include any number of new matrices which may be discontinuous 0=-

tions (e.g., actual retirements) or lihear functions (e.g., attrition rates

ills all automatic and manual adjustments of faculty mix are made through a

change matrixe The data required to drive the mode' include historic SCH, fac,-

ultysalaries,.faculty FTE, faculty workloads faculty effort allocations, fund-
.. , . .?, 4

ing formula, faculty attrition, faculty, retirements, and tenure rates.

hn its current configuration, the model takes the serected enroIlment pro-

jection, funding alternative; and inflation assumptions; the historic changes

to faCulty mix; the calculated faculty allocation and workloads; and the FY 1978

a'erage Salaries ana base salary, budgets and then projects faculty mix, faculty

workloads, SCH supply and demand; salary funding and salary costs by discipline.

The model currently uses FY 1978 as the ba5e year and includes actual SCH and

inflationary increases for FY 1979 and FY 1 80; The model projects five years,

FY 1981 to FY'1985.

Next St7s

Our experience with the model to date leads us to tLei Lhut u decl-

sion with respect to the operation of the model will hz,vc Lo be t.,136 buou.

-the model has grown in complexity, the amount of time lieCeSS.414 to piece one

modeling session has increased signiticaraly. The dilemma we t.A..e involve

whether or not to maintain a "hs4fs-on" capability twi thoe who

increasing the level of model detail.

Reducing the number of display A A.

precalculated tiles; tiding hl6hei Speed k;sitl:, ani ,,,,,lemJ, u, iin,1"6 th 4.4. o,

of each modeling sebalun (one dla,lplin- Aepa.tMent a, d LIMO wouIJ u"haLIC.c

the speed of the model. However; these galuS would be mole than Ott 0,.:1 y LAIC

addition of beneficial but time -consuming capabliitiee auch aa lineal. program-_.
ming solutions or,the addition of major new vatiablea ...uch .1 ,,upport L,tatt;

I
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other operating expenses; and floor space. The ultim e solution may be two

models: one simple model for administrators which oOrates at relatively high

degrees of aggregation, -and a second model which world be used by institutional

researchers at the direction of administrators to -model more disaggregated data

with more sophisticated techniques.

such as EDUCOM's Financial Planning Model .(EFPM) and other more generql data

The use of cdmmercfally available packages

mangers and modeling langnagea is being'explored.' ,

While the model has been operational forsome time, its se has been lim-
-

ited. Contributing to this "limited use" arethe data required by the model.

It is a time consuming process too gather die' data, particularly since the model

has been a moving target\until recently when the problem of allocating faculty

effort to courses was resoVed using a standard weighting system. We are cur-
,

rently gathering data for FY 1480 and anticipate liavi
.

with that data set by mid-summer.
. ( %.

Furthermore, while this devel-upwcuL .4Ld undertaken the request of the

del operating

management of the College of Liberal Arts and Sciences, other enior adminis-

trators have been skeptical of using models for planning -purposes. However,

in discussing the merits of models in planning, a.dialogue about planning as-

tions, needs and exp ctations was initiated; Heretofore that kind of'dis-

__

cussiori had been limited
)

to the lofty goals of the University rather than the

nuts and bolts of accomplishing stated objectives.

These. discussions combined with financial crises/eAlgenLy insil

tuLiuus has led to a more active iptereet and paLLI,IpaLlun lu pl_unalue5 Ly se

ior administrators. We anticipate that litUR 111 bt au.ue tat III aJai,sslug

the specific question respRnsible for its crL,aLiu; Dues Lhd huiVeisIty of

Kansas have sufficient staffing and financial fleAlbility to meet anticipated

enrollment changes? Yet the ultimate value Lur iu_ ta model may nuL be 1L. pLu

1

jections related to this specific question but the atimulatiou of d planning
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ue. The dialogue established during the specificatiOn, design and first

use of planning models should provide'the impetu for iproductive and on-going

discussions of the present and future policies, plans and information needs of

the institution.

A


