¥l

-

. ID

ABSTRACT

" DOCUNENT RESUME

N

-

S ®H 205 109 IR . . HE 034 135
"RUTHOR " Teeter, Deborah J.% Stolz, R. Kemneth _
TITLE : gt§@o§1ﬁ6 a Planning Dialoaue: A Role for Resource;;M
L Models. AIR Forum 1981 Paper. .
POB DA‘I‘E May 8_1 '
.. NOTR_ .. 169..,Papér:££§sengg§ a%+ the Angggifﬁqrum °>f the

Bssociation for Institutional Research (21st,
H*nneapo’is, MN, May 17 20, 1981) .

0 ‘ - ' ‘ ' ’ r
EDRS PRICE 5?61/PCB1 Plus:Postage. B
DFSCRIPTORS ﬁdntn*straFive Pol*cy~'colléﬁé Rdminisfration-

Educational Demands Eaucational F;ggggg; Euroiiment(<

Projections: Faculty Workload: *Financial Policys:y -

PHiQhét'EdﬁtE*iOﬂ' *Institutional Researclk: *MNodels: \
Online Systems: Teacher Salaries i

TEPI?FS ~ *AIR Porum: *University of Kagsas = -

lﬂ‘

The development of an interactive computer godel at

the Ur*versi*y of Kansas and ;xs potential to promote administrative -

involvement in sophisticated model development amd to increase the.

effec**Véréss of institutional planning is considered. The -model was

deve10ped to. provide administrators a tool for analyzing the
interaction of predicted enrollments witi alternative staff, .
workload, and fundinag pol*cies. The multivear model, the Interactive-
Model of University Résources, is. based on the assumption that ‘

students will demand a certain nimber of credit hours-in various .

‘disciplines. Key outputs .of the model include a.comparison of faculty

salary. funding with salary costs and a display of the student credit -

“hours (SCHY -demanded by students versus the supply of SCH available

“given the existinglnumber of faculty and established teaching loads:-

Among +he parameters that were used to develop the model are: levels

of instruction, types of faculty, and average faculty salaries by :

‘discipline by faculty type. An interim solution to meet the data

requirements of the model and other analytical efforts invslved using
data - in the pprsonnel/payrgll. ‘student records, and other data bases
and files. When beginning a simunlation with the nodel, the user must.

select policies and assumptions from displayéd menus such-as

enrollment ;protection technigue 'and faculty attrition rate. mhe user.

can then choose the manunal ov autonatic mode.. Tn.the manual mode;,; the

user can vary the mix of faculty and vorkloads for each discipiine

for each year. In *he automa**c mode +he user can choose whether. theiﬁ

‘mode! will addjust faculty mix or worklodd %o balance SCH supply to

demand.: 2 simpl*f*ea versionsof the basic program algorithi for each

d'ecipl*ne for a sinale yvear is d*aqramed. (SW)Y

'

AN e . ] . ’ : - <
. - - w‘ . .

i*iiii*ii*i******************************************************iiiii

ok Reproductions supplied by EDRS are the best that can be made
R 7 from *he original document.” S

XL



Dialogue: o

P Y T = .
"Rp%gffqr:Resoprce'Mogels : E N o
Fam . . . . i
= :
L
[= o
| o Z _— [E— R

° 7
-
;‘ '3 ‘ "i'
. . ‘ e -
| el
f o v” » N ‘
: T , 2 /
? i | Office of Institutional ResearcH¥; -t . ;
: v / . 7 - ’ ’ \,/ N ’?’,;6:- E 1] , :
: /] B0 Box 2211 A -\ ' ;
P . , . \‘ \, . 7 . .i ) v
niversity of Kansas' " N

. _U.8.OEPARTMENT OF EDUCATION |
_NATIONAL INSTITUTE OF EDUCATION
EDUCATIONAL RESOURCES INFORMATION
. ____CENTER (ERIC) *

D/Ths document has bésn reproduced as -

Phone: (913) 864-4412 N o recsvd rom the porson o organzain

[Lawrence, Kansas 66045

\ : _ originating it.

0 Minor changes have been made to improve © ” .
_ reproductian Giiality,

N . = :
! 7 roints opinins stated in this docy-
: o ’ i X ment da not necessarily represent afficial NiE
" ) . : L position or policy.
; e . . " . N
- 4 v -
‘ N ) . )
; ' v
- s
' . K "
v ~
. .
B - . " -
\ . ‘; - » - - )
. .
.
- “ .
— M .
- ; ‘
(T) ] 5 ’ -
= ;i ; .
L . v
! - —
. i 4
— - “ o ~
R : ' v '
S

T

r

®

Q\

—Q

Full Tt Provided by ERIC.



' \
THE ASSGCIATION FOR INSTITUTIONAL RESEARCFEi

S e ; ¥

\

..

#1
t
»
e

’

This paper was presented at the‘ﬁenty-mmt
Annual Forum of the Association\for

Tbis paper was reviewed by the AIR Forum

Hotel in Minneapolis; Minnesota; May 17- 20 1951.' _' '

Publications Committee and was judged "to be of -

~ +high quality and of interest to others concegned : .

with the research of higher education. It has
therefore been selected to be included in the

Mary Corcoran ; .

. University of Minnesota
(Editor, AIR Forum Publications)

>

LW

.
Y



7 . . . . . o
N . S S GE T
' Abstract

—
A3

. ,-; :".'.-
Sophisticated planning models and management information systems have been

readily available to higher education decision makers for several years.

These tools haVe yet to. be fully exploiteﬁ by administrators despite the fact*

N

that declin1ng enrollments and 1nflation shotild haVE»increased the demand for

N

quently focus more sophistica

'«5

efforts..

'3

Eﬁggfollow—up modeling and informatiou gathering

-

This paper describés an interactive computet model which relates the

-

ariables surrounding decisions involving faculty, funding and engollments.
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introduction s E
§§phisticated planning models and management informatisn systems have

m,‘,,uﬁl,be n,readlly available to higher education ‘decision makersg¥2r several years.

These toois have yet to be fully exp101 ed by adminlsthEErs despite the fact

‘that declining enrollment and infiatioq should have increased the demands for
— :jhigherZEdnEation?planning'efforts and decision-influencing information: Amang
o S .

.. the reasons .advancad. for the éiow'édoptién of planning models are;

> -

1)

1. the models have been too simple (imprecise results, tenuois assi

Ex/ s

e

tions); &

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

. . N -

sible logie),i o ' - e 2

‘. 4. higher education administrators have relatively high turnover;

5. é&ﬁiﬁl?tfét&%s have been uneasy with qnantitatiVéjmethods; and
- L . L I
6. political management of the model development has been poor (overly

- \

R ';‘éxuberant promotion of thé model's capabilities, premature releaSe
Lo X . - ] - o

' o ; ‘ of the results) ‘

*:“;:;. The spec1!§cation ;§4 development of management information systems have been

. An approprlately selected plénning figdel can be used to alleviate some of

the aforementioned problems. The questlon to be éddressedaby the model ‘must
’ ® R

be central to the operation of the university so that the results will be of

. s R

interest to a diVéiSé'group.of adminiétratoréz The theory behind the first it-

ﬁhd are not at eésé usiﬁg the models. 1f approprlately managed, - this first use

of the model should 1ead to more sophisticated follow-up modeling efforts. The

-

data selectedzgo support the model and the administrators conceptualization of

b
S
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3. the;ﬁhestion to be addressed by the model- has Bben poorly definé}s
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the relationships between these ddta-should.also be of value to management in-

formation systems designers and data administrators. This paper will &iéégés

o s T A
... .__the development of, a.specific_interactive.computer model at _the Univergﬁty of = .
: e . L : o . 2 -

model development and to increase the effelctiveness of institutional planning..
. : - Do ‘ : ) e e

Why WasAsModel Developed?

~--Hi the spring of 1976 it became clz7r to ‘the administration of the Coltege
of Liberal Afts and Sciences that declining earollments in departments in which

L -] - e L
a large propotrtion of the faculty had zpnure could be a significant pgoblem in
_ i .

the near future.’ Was sufficient staff

o S
deal Withipdteﬁtial siggificant drops ‘in demand; for the services of some facul-_
t5 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.4.s) was./formed to examine this issue.
The team decided to develop a computer-based model which -would”provide ad~
ministrators with a hands-on tool for analyzing the interaction of predicted

. »

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

fnteractive Model of University Resources, the multiyear model would be based '

on the assumption that students will demand a certain number of credit hours
i ) o N ] .
in varibus disciplines: It is the challenge of the university to meet this de-

fidnd constrained by available faculty, teaching loads; funding and tenure:

' Buiiding A Model - o .

In developing a model several considerations are paramount. Somie qu
o 7 S o N \"..
tions to ask include: ) .

o L . L P A
1. What is the pirpose of thejﬁodel and what kind of questions are to

- -~ . «

;-be answered?
2. What levels of detail and precision are reduired to respond to the
Q?ééiiaﬁé and to insure confidence iﬁ(éﬁé results? .

€ Vo
) ) . .

ng ‘and funding flexibility available to .

.



T . e T ot . SR
o ﬁ-l o ‘7‘f L i;i . 5;5 '{' S ; . o L ."f
- HI'Q'; 3;, How flexible must - ﬁge-model be to deal with new ﬁuestions, data and
i relationships7 . (7 e ;. |
T '_ 4. What aAtamaréiavailasié.ta suégaft the model? : i
/ 5. Who wxll be involveda;n defxning the model and who will make the
. ] flnal decisions about ‘the content and operation of ‘the model7'
. , Wlth these considerations'in mlnd, the tea deteéééned that one important T
i outﬁut of the model would be a display of the student credit’ hours (SCH) de~
7 * manded by students versus the supply of SGH ava:iable given the exxstlng‘number
g . . ST e s

of faculty and'established teaching loads: Another key output‘of the model

would be the'comparison of faculty salary funding:uith salarydcostsg gfhe abil- -

ity to vary'nunbér of Eacnity‘(fiﬁjs faeﬁity:ﬁdrkidadé; Eﬁnding—aséﬁnptibné;aﬁd e
;cost assumptlons each yea; was an essential requirement of ‘the model to allow

-,exploratlon of dlternative poiicies; To meet the test of flexibxllty, the modet
: : N, T

A

onstructed from modules7which could be changed orrupdated individual- '
[N -
ly w1thout destroying the integrity of . the resﬁ-éf the model.. C e ..

b

would'

IR

Where feasible, the team selected tradltlonal parameters and used histori—

‘\ - - Y

cat data pa terns to deveiop the model. The 'selected parameters included such | BN

e &

/ four [¢ urse levels of inStruction (1ower level undergraduate, upper

, . . 7 G u

level undergraduate, master's and doctdral) four types of faculty (tenured
éaéuity\ ténure:track {prbbatidnary} faculty;.student 5Faching assistants, and v~

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

&
Y ¢ '

'discipixne by faculty type: Two-areas which were discussed extensively were:

e 1) at what level of aggregation eh?uld instruction be anaiyie&; aﬁd 2) h66'6i11
faculty effort and SCH éé iinked~t6.deferﬁine facuity teaching loads. 7
" There has ben mich debate abeut the level of aggregation at which instrn;— -
; Eiaﬁ;éaﬁ be meaningfully aﬁaiyié&;"iﬁé'asaéi'gas_aévérﬁpéa at the discipline :
raﬂher than the deﬁartmental level. Tﬁé‘ﬁiéﬁéf Educat ion General infafﬁétién .
(HECIS)'taxonomy was used to a*gregate departﬁente;intu;such disciplines as ' |

’ ' -




social sciences, phy81cai sciences, education, etc. It 6§§;5Egﬁéa'gﬁ§£ these.
S e
~;,aggregations were sufficient for discerning trends and that the departmehtal

enroilment trends Yithin a discipline would be gimilar. However, budget, tenure ,'

‘;~7i' }and other decisions are made at the department level, not at the discipline level. .
= “ . ’.,u. . ,,‘. o
“ ot Small departments are speciai probiems in that smaii gnmbers can confound meanh B

Y
v : N

'_ﬁ_iﬁgfﬁl“*ro*éctions. “Data are being gathered which WIll enable the modei to op- - ————

EREN erate at. the departmental level also ”.._ . ;f

Determining faculty teaching loads has been the most difficult task in de—i ;‘, .

;h veloping the model The inabiixty to aliocate faculty effort to courées has
r’long been the stumbling block to cost.analysis in higher education.w Initially-
3ﬂ a Faculty Activity Analysis (FAA) ‘was - used In the FAA, faculty reported their
’ffort for individual courses’ and then an average course load'(SCH per F?E)_Was

| caiculated by course 1eve1 -and by department/discipline., ﬁanéver; sifice the ﬁnf'

v

: abl? figures are for 1_9715), this was found to be an, inadequate sotutibn: Even-

tually a standard, coursé weighting system was used to allocate faculty effort

to courses.  The wéigﬁtiﬁg system considers type of class i(lé'ct'u'ré.»:, lab, mama- Lot
N

»

tact hours. s .

pata To SupportrThe/Model

After defrning the basic operation of the wiodel and cursorily identifying.

‘the data to be Inciuded in the model; the team began to define the precise data i

)

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‘
R ‘ ‘ . -

stage in the projectC The university was in the process of comverting all its . ?
o Cot T - o « -

administrative systems from hardware sharé'ri\with academic gomputing to separate

hardware and software of another vendor:. The studefe credit hour information

& ‘ ‘ /

gy,

Y . e e

L Y]




e B T . R - - r.
- . S : - . -t . - ‘

A(SCH demand, teaching loads) was located on the new administrative computer

f,while the financial data ffacnlty salaries and FTE) were 1ocated on the aca~

demic computer:' YL ,?_ ) '; ST Do _3',ﬂ ' TR
: ' T o L -
e ,ff;,r.”TU further compound the problem, even data common to the.two systems were ;
s “ ‘. . 7 a . ’

.ot aLWays consistent. The primary reason for these inconsistencies was that

.o
-

-:data 1n each system were def&ned and updated solely for the operational use«of-——

v

a specifxc‘user; Also the systems were developed at different times during an
el I ‘ T e S .
eight-year span with the attendant changes in personnel, system requirements, .

and information systems state of the arg:

_An interim sélution to meet the data requirements of the model and'other

vs; . e

analytical efforts was obvtously necessary untit problems thh the systems are
_ rd .

;;‘x: resolved; The 1nteﬂ1m solution agreed upon involves taking extracts of key data

';in the pérsonnel/payroll, student records, and other data.bases and filés at
il, PRI : % ) : '
‘ Besign of IMUR , ; ' —;z‘, ‘ . S ' ;
- . ' < . * ' kX : ' L * . :
Figdfé 1 outlines the baSIc operation of IMUR. When beginning a siméié-
tion with the»model the user must select policies and assumptions from dis-

played menus.such as: enrollment projeo{ion technique, inflation ratess and fac—

,,,,,,

ulty attrition rate. These policies Xe in effect for all‘years of the spe-
‘m

cific simulation sessxon. At this poﬁgt the user can choose. the manual" ot -h A%

. .~ , N ,,‘
. . . !

'-;automatic"'mode; In'the manual mode the us?r cgﬁ vary the m1x of faculty and

' ) - v N
S Lo 32 ’ ,
workloads‘for each discipline'for each year. In the-automatic mode the user < .

F I L
. can choose whether the model will adjust faculty mix, ot workload to balance SCHI

t. e

;79/ . supply to demand. In either mode ‘a variety of summary/displays can be selected
7 Ry \_.-" T - ’ o L. R . ;
- for each year. M ,:"f 8% o j‘.
2 :
Figure 2 displays a simplf?ied verslon of the ba51c program algorithm for

_‘;'1 ". ' 4'

w N “_
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BURE 1, ‘mui_- BASIC OUTLINE OF THEBODEL 5
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| CFIGURE 2, [HUR - BASIC ALGORITHH FOR ONE DISCIPLINE FOR A SINGLE YEAR -
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flexib lity of the modei is th facuity FTE change matrix: It s relatxveiy

éésy to include any number of new matrices which may be discontinuous finc-

tions (e g.5 dctual retirements) or linear functions (é.g., attrition rates).
J/< Al%t all automatic and manual - adJustments of faculty mix are made thrbugh a
s

change matrix;' The data required to. drive the modet include historic SCH, facé .

o
ing formula, faculty attrition, faculty retirements, and tenure rates. = \
- . ’ T =
' In its current configuration, the model takes the seIfcted enrollment pro-
e e ¢

jection, funding aiternative, and inflation assumptions, the historic changes

. The modet currently uses FY 1978 as ghe bage year and includes actual SCH and <;$

inflationary increases for FY 1979 and FY i%?d; The model projects five years;
. FY 1981 to FY'1985. ' |

Next St'e"sfs . ' [ ; . ' ' .
- Our expertence with the model to date leads us to feel thul u sajoi dect-

‘sion with respect to the operation of the model will liave Lu be wadé soou. As

‘the miodel has grown in cgmpiexicy, che amount of time ueccssary (o complete one

modeling session has iucreased bigulticantly The dileiiis we Live liivol ves

) .
whether or not to maintain a "haues on" capablllty for those who duslie 1t whllr
N

increasing the level of wodet detail.
Reduciug the numbec of display clivlaos, wab iy weie oLl the - -
: <
precalculated files, uslug hlglier Speed GKlo aud wo s, &ii igiuclog (o Bio,
of each modeliug sessiou (une dls.ipliuc o1 departlleat a. a lec) wouid eoligiice
the speed of the model. However; these galus would be more than off sce by Lthe
addttion of benefictal but timeé-cousuming capabliities such as lluear program-

ming solutions or.the addition ot major iew vailables suchi s supporl statt;

‘ ‘ .
El{llC < . , DS

s S
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' other operating expenses; and floor space. The ultimate solution may be two

models: one simple model for administrators which operates at relatively high
- : : DA ‘

degrees of aggregation, and a second model which wo?ﬁd be used by institutional

e S I A S
researchers at the direction of administrators tof;del more disaggregated data

with more sophisticated techniques. The use of égﬁﬁéiéféll9 available packages

* .

such as EDUCOM's Financial Planning Model KEFPﬁ)_EE& other more genergl data
mangers and modélirdg ianépageé'isfﬁeing%Fxéioredﬁq R :

While the modél has been operational for -some time, itéfﬁgé:ﬁas been limi-
ited. Contributing to this "limited use" are the data required by the model.
: ) . . -

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

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

-

godel operating

rently gathering data for FY 1980 and anticipate favify

with that data set by hi&—éﬁiﬁ%?; N
Furthermore, while this developmeit wis undertaken 3¢ _the request of the

v

_management of the College of Liberal Arts and Scieices, other yenior adminis-

trators have been skeptical of using models for pianning-purpbééQ; However,
in discussing the nerits of models in planning, 4 dialogue about planting as=
supptions, needs and exé%;tations was initiated. Heretofore that kind 6f'&iéi
cussiod had been limited 'to the lofty goals of tlie University raclier than the
nuts and bolte of accomplishing stated objectives.

These -discussions combined with financial crlses/calgeiiny in olsvicr fusit-
tutions has led to a more active interest and participation lu pl.unlug Ly seif

for adminisccators. We anticipate that LjUR o111 LE successful lu addicsslug e
the specific question respqusible for fis vieatiu.: Uoes thig Uitvéistiy of
enrotiment changes? Yet the ultimate value of the model may not Le Its pro-

LY ’

jections related to chis specific question bat che stiwulatliouw of a planulag

AN

5

ol o-

.

vy



+
.

- 12
d%ié%ué; The &iéiégﬁé established during the specification; design and first
use ‘of planning models should provide ‘the tnpetuy for productive and on-goling
discussions of the present and future policies, plans and information needs of
) o g ' : )
the institution. . . 2
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