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I; Introduction

The annual budget procest in higher education consists of institutions

determining their needs and presenting a.bddget request to increasingly

sceptical trustees; governors, and legislators; These "appropriating

agencies" must not only determine what is justified but also strive to

allocate increasingly scarce resources equitablY and in approximate

conformance to indiVidUal;campus role and mission;

According to Halsteai
(1)

, the greatest scrutiny is probably eXtercised by

State legislators. Ih Colorado, for example, the very. general "lump sum"

appropriations of the late 1960't and early 1970's gave way to detailed and

perscriptive line-itemed budgets. Post audit variance analysis became common

and fiscal i-eti-ibutibh followed for those agencies unable to justify their

decisions or to remain politically insulated from the budget process; Budget

formulas became one effective means used by legislative staff to control by

line items. Legislative staff apparently agrr_ with Miller(?) that formulas

were an effective procedure for estimatinc ruture resource needs based on

current and forcasted objective or quantitative data. By the mid 1970's

several formal and informal "formulas" were in common use by legislative

staff; Formulas in use include-c03)

Campus-level student/faculty ratios

AcadeMit support staff/faculty ratios

Student service staff per "x" head count students

Custodial staff per "x" thousand square feet maintained

AdMihittrative staff per "x" faculty
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By the mid 1970'8, however, the higher educational leaderthip of the state

began to recognize that; even with modest enrollment growth; the proportionate

share of state dollars going to education had been.8teadly declining. (4)

Further analysis indicated that the formulas being employed by legislative

staff were being gradually altered in such a way to reduce state support.

This caused the presidents of Coloradb institutions to rejuvenate a state-wide

voluntary organization known as APCUP, or the AssociatiOn of PUblic College

and University Presidents. APCUP began setting up working committees to

devise rational and equitable formulas for the budget process; These

committees covered:

Faculty staffing levels

Faculty Support Staff

Library Staff General Administration

Library Acquisitions Physical Plant Staff

The general charge to the committees included:

1. The formulas were to be rational and promote the Standardization of

budgetary data.

2. The formulas were to possess high validit±i.

3. The formulas were to provide the legislature with a means of

equitably distributing resources across the campuses of the State.

. The formulas, while they were to be designed to promote change, were

not to cause any significant re-allocation of existing funding bases

between campuses.
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This paper chronicles the developMent and use of the APCUP faculty staffing

fOrMbla. Its conceptual base, strengths and weaknesses are displayed and

analyzeth Finallyi a recent majoi attempt to update or modify the formula is

described and the some what unusual result is analyzed;

II; Develnpment of APCUP Faculty Staffing Formula41:91_677)

The team of educators who worked on the facUlty staffing formula came from

many campuses and included university executive officers, senior budget staff,

institutional researchers,' and a small number of academic administrators. The

"Faculty Committee" was given the use of the computing center at the Colorado

School of Mines and the state level budget and faculty staring detail

collected by executive and legislative agencies; The committee studied

existing staffing fOrmulas including techniques in use, currently and

formerlY, in California and Texas.(5) Also analyzed was the current legisla-

tive staff "formula process ", FNA, or faculty needs analysis; FNA was a

technique which displayed student facUlty ratios by discipline for all.public

colleges in the state; i.e;, English (all levels of instruction) might be 18:1

at state college A and 16.5: 1 at university X. (Note: These detailed analyses

Were made possible because campuses were reporting students and faculty at the

two digit HEGIS level).

For a brief period the committee considered alternatives to student-faculty

ratios such as instructional costs per faculty or per student, but it was

ultimately decided to keep staffing needs separate from staffing costs.

The technical approach used was to develop a large scale computer simulation
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using as input numbers of full -ime equivalent (FTE) faCUlty and students for

each two digit REGIS and for four student levels (lower division; upper

division, graduate 1; and graduate 2). The Student:faculty ratios were

initially determined for each discipline/level COMbination; and by overlaying

the student mix for each campus on the matrix of ratios projections were made

of the total faculty "needed" by each campu.

The first iteration. of the above process resulted in substantial reallocation

of faculty both within and between campuses. Subsequent iterations caused the

ihdividUal ratios to be adjusted based upon experience, campus data, and

analyses of individUal campus priorities. These "judgemental" adjustments.

resulted in a refined-matrix of Student:fatuity ratios which; when used ih

simulation of state wide facul4 needs; met the following conditions:

1; No individual campus in the state suffered a material loss in faculty

numbers.

2; No individual campOS in the state experienced a windfall increase in

faculty numbers.-

3. The bottom line total numbers of faculty generated by the formula for

all campuses was within 2% of the total faculty then appropriated by

the state legislature (i.e;; the matrix of ratios became a

maintenance forMbla balanced to a given base fiscal year

appropriation level.)-

Thus; the process produced a maintenance or "status quo" fbrmula.



Page 5

The resulting matrix of faculty formulas is shown in Table 1. The 144-Cell

(4x36) matrix was first used for the 1977=78 budget year and has remained in

-Lite thrOUgh the 1981=82 budget cycle. The process was empirical but the

results were generally acceptable to both the executive and legislative

branches of government who EdthdriZed the inclusiOn of the formula in the

request budget instructions for post-secondary institutions. The formula has

remained in the instructions through the 1981-82 budget reouest cycle.

Analysis of APCUP Formula

The Developers of the formula recognized that faculty workload consists of

several activities; including:

o Number of sections taught per term

Size of sections taught-

Total numbert of student credit hours produced

o Scholarly or research activity

Public service performed

Student outcomes.

The developers were also aware of the dangers of projecting present

relatiOnthips = translated into various unit costs or ratios - into the

future. That is, while marginal costing techniques were not a popular

subject of study during the development period, the shortcomings of any

forMula approach which ignored the non-linear relationship of cost and

academic product were retogniZed by the developers;
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TALLE 1

GUIDELINT.S FOR i011.1.7,..A FACnTY

STUDENT/FACULTY RATIOS DISCIPLINE

GRAD 1 GRAD 2

1 24.00 15.00 8.00 6.00 AGRI:CUL:CFI S NA=kL RESCURCES
2 20.00 15:00 11.00 7:00 ARCHITECTURE & ENTIR02:ENTAL DES:CN
3 30.00 22.0 11:00 7:00 AREA ST:DIES
4 25.7:0 15.00 6.00 6.00 DIOLCSICAL SCIENCES
5 26.00 22.00 12.00 10_00 B-,:SINZZS E !-.CEYENT

21:00 17:00 12:00 10:00 CO:=I=I0NS
7 22:.00 12.00 8.00 6.00 CO!.TUTER & INFOTICN S0:ENCES
8 22.00 2. CO 12.00 10.00 E0t:CATI0: :Cn::c tliCATION
9 19.00 13.00 2.00 7.00

10 15.00 10.00 7:30 & APPLIED !TS
11 19.00 10.00 9.03 7.00 FOREICNLANCUAC7S
12 17.00 17.ao 9.00 7.00 PRC:"ESSIS
13 21.00 13.00 8.00 6.00 ECONO::ICS

14 24:00 22:00 16:00 7:00
15 23.00 14.00 9.00 7.00 LETTEaS
16 18.00 15.00 12.60 "10.00 LI2AR SCIENCE
17 25.00 12.00 8.00 6:00 ATICS
18 NA NA NA NA nTLIT-I.RYSCiENCE
19 24.00 12.00 8.00 6.00 riFfsICLIACIENCES
20 32.00 19.00 9.00 6.00 PSYCOt.00
21 25.00 21.00 12.00 10:00 PUC:IC AFFAIRS & SERVICES
22 35:00 20.00 10:00 , 6;00 SCCIAL SCIENCES
23 :5.00 16.00 S.00 .7.00 THEOLCCY_
49 27.00 21.00 11.00 7.00 1:::Er.nIscir=ARy STI:DIES
50 25.00 22:00 NA :NA BUSI:.:LSS 6 cc:-MR0E TE=:CLCCIES
51 CO 16.67 NA IWiTA PF.00ESSINC TECHN0LOG:ES
c, 12:00 12.00 NA NA iitLi1i SEIWICE: & P=E;;ICAL TECOLO7IE3
53 18.00 11.00 NA NA EF.0:!ANTUI EN0INa7ING
54 13.33 13.33 NA ! NA NA7=1: SCIENCE TEC=LOGIES
55 20:00 15:56 NA NA PUBLIC SEA:VICE RELATE D TECiL-NCLrn7F".S

56 13.7.3 13.31 NA

57 22.00 22.00 NA NA
53 13.33 13.33 NA NA PFI:PA1,2= IOR YE=AL LIV1N-G
59 21.00 22:00 NA NA HO: AEING 0C012r-ATIO:.AL

60 1E:00 11.00 NA NA INDUSMEAL 00CU1'AT:0NS

9) 13.33 13.33 NA NA REM5PIAL

9
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Finally; the committee; in searching for a methodolgy; did consider several

modifications of workload; percent of base; and staffing pattern formulas (6)

before deciding upon student credit hour production as the baSe measure for

faculty productivity. The fihal decision was made from both a political and

technical basis. The political atmosphere of the legislature in the mid

1970'S can be described from Folger (7) who has commented on the impact of

rapid turnover among legislators; the decline of the party syste^ and its

influence on public policy formulation; the continued emphasis for

accountability measures, and the tax revolt:

"....the public is not confident that government can

handle problems...public officials have 'IOW ratings on

their performance...OdUeation is viewed as an essential

service but is delivering declihihg results..."

.The genei.ally negative atmosphere led to basic decisions on fOrM6la

development which resulted in the use of data readily available and well

Understood as well as a technique eurrenty in C!8-(.4: the student-faculty

ratio. All other aspects of faculty productivity were essentially ignored

except it was the desire of the developers to "engineer" into the fonmula

quantitative dffferences in role and mission wherever possible;

A. _Examination of the Formula

The 4 x 36 -iatrix clearly differentiates by level of instruction and by

discipline at the same time equity in the distribution of resources is

promoted by requiring all camptiseS; regardless of role and mission; to
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request resources at the same productivity level for instruction at a

given level and -ciStipline. Role differentiation is promoted, however; by

providing the opportunity for resources only if the requesting institution

has students at a given level and in a discipline: For example:

1; If a campus does not have doctoral programs, no resources would be

6.

forthcoming from the graduate 2 level;

2. If a campus did not have an agriculture program (or service courses

in REGIS 100), no resources would be generated at any level of

instruction from activity in HEGIS 100.

Thus, role differentiation is promoted by overlay rig each campuses'

student mix, by discipline and level; on the matrix of ratios. Because

each campus has a unique mix of students (by discipline and level); a

unique subset of student/faculty ratios are employed by each

institution. Bea..use the student/faculty ratios vary by diStipline and

level; not only is role differentiation promoted; the research function of

faculty productivity is indirectly recognized by the generally lower

ratios at the graduate land 2 levels; In practice, the faculty needs

cell by cell are summed to an over all need and presented in.both the

request budget and state appropriation as a single campus student-faculty

ratio (see Table.-2).

I t



:.U.-Denver .

Sorincis

:oloral-j State University

ort Lewis College

Stat-e College

lesa

1,etroplitan State College .

;hiv2rsityof Southern Colorado

esternStatE Collage -

ihive'rOy of Nbrtherh Colorado

wapanbe Community College

)enver Comunity C011ene

'ikes Peak CcTur,;ty College

.amar Co, College

!org.:in.Cc7,;nityC011ege

)tero Junior College

!ueblo Vocational Community College

'rinidad State junior Cbllege

Formula

197;-0

Approprition

Faculty

63.0

Appropriation

Table 2

1930-31

Appropriation Eplanation

1;162:1

307.2

16S.5

986.3

110..3

133;6

461.5

25.7

159:8

591.2

161;1

483.7

194.5

22.0

16,8

33,9

389
65.0

1;156; I

307.0

977.3

34:8

4b 3

166.2

590.3

161:1

461.5

212.6

220
1S.0

;36.9

49.3

63.0

98 of APCUP foru1 o.dju7,t6 uurollt
mix chance, plus 5,0 uhfUnded P

; adjusted for cradu:Ite studer;T. rencrtir

adjdsted for enrollment increases

90., adjusted for -enrollment t7ix cnanie

99 :. of formula adjusted for .increasing err
9,V Of fOrMUla adjusted for O'KliOno

9r of formula adjusted for ir,:reasino

and final phase of exception lor develocin

institution

93 of formula adjusted for declining enrollrer,tS

90 of farmula

9Z, of formula adjusted for ,incrAsin

9 bf fO!tUl-a

OYY of for-ul.a

99Y of formula

98::. of formula

92Y bf fOrMUla 1Ü 3,7 ETE or small schccl

90Y of tormla plus 1:7 FIE for small schc.:1 acc

93 bf fOrMUla plus 3 FTC fbrSMall SChtO1'

and 3.0 FIE for directed studies

93(.:, of formula.

formula plus 1.5 FTC fOr snail school ex-cetiol

;ource: 'Appropriation Report" the Colorado Legislative Joint

Budget Committee; 1980-81 Fiscal Year pg. 57.
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the data had been reported fOr a few years, problems with definitions

and comparable reporting caused only moderate stress during the first

few years of using the formula;

Sensitivityto_Chan4e - Because the formula differentiates students - and

resulting faculty needs - by discipline and level; the formula is

highly sensitive to changes in student mix as well as student

numbers. The sensitivity is so great; however; that on a cell by

cell basis the linear relationship of student and faculty even When

generalized to an over all campus student-faculty ratio (which is the

current legislative practice) - produced too high a sensitivity in

the minds of many academic managers;

Adaptability - The formula produced mixed results in terms of

adaptability. While role differentiatiOn is prombted by using a

rather extensive matrix of ratios; the relative sensitivity at each

cell (i.e., given diStiplino and level) is not present. For example;

why should a university and a SMalli rural community college both

receive the same resource recognition need for lower division

English? Also. even if graduate 1 and 2 ratios are lower than

undergraduate ratios, do these lower ratios adequately reflect the

research role of graduate faculty? And finally; assume the case of

two campuses having the same graduate program in biology: if one

campus was recognized, as a center of excellence in graduate biology -

or internationally recognized for its quality program - the formula

would not differentiate resource need for the one campus relative to

the other.
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Thus; in terms of adaptability the formula falls short in many

instances in balancing adequate equity and role defferedtiation.

defense of the formula, the fact that all resource needs; cell by

cell, are summed to an overall campus level ratio moderates the above

mentioned shortcomings because the campus, having received a block of

faculty FTE undifferentiatied by discipline and leVel; is able to

allocate faculty resources according to its own. priorities.

C; Apprwri_a_tion_Experience Using the Formula

MeSSinger(11) nas stated that forniula budgeting can cause problems When

the forMula does not succeed in reducing the uncertainties (i.e.; areas of

discretion) and establishing the limits of the debate over resource

needs. The APCUP formula; because of its complexity and the manner in

which it was developed; was only partially successful in avoiding the

warnings of Messinger.

1; _Complexity - A 4 x 36 matrix of ratios proved to be difficult to

comprehend by legislators; particularly the members of the

appropriation committee; The result was that the formula appeared to

be a "black box" which only legislative technical staff could begin

to understand. The campuses were, therefore, greatly exposed to the

personal value systems of the staff who had to take considerable time

to understand the formula. Because staff turnover is getier-ally

higher than in the legislature itself; the situation became one of

constant reeducation.

5



Page 11

2. Debate Limits = Because of the need for constant reeducatibni the

-central fatt that the APCUP formula was designed to produce a

"maintenance" level of faculty was lost. The campuses were quickly

placed in a pisition of defending what was generally belieVed to be

an "optimum" formula The result was that the faculty numbers have

been traditionally appropriated at only 98 percent of formula; (Table

2) For at least 20 percent of the campuses; the result was a net

'reduction in faculty or a basic inability to request needed

additional faculty (i;e;; the "cushion" provided by the formula was

lOSt).

Certain technical matters evolved during the period of use of the formula

which caused additional loss in faculty. The collection and reporting of

Student FTEi while based upon state wide guide lines; was an evolving

process. Fbr example; technical changes occured which altered the number

of graduate students reported by the institutions: The number of student

thesis credit hours accepted by the state for appropriation purposes was

reduced.

The adjustment had a moderate impact upon research universities

(approximately 1% of faculty).

A final adjustment had major impact upon one campus, the UhiVersity of

COlOradb at Boulder.. The legislature determined that ten years was

suffiCient time to encorporate several "soft money" faculty into the

general faculty ranks. These faculty; hired in the 1960's as part of the

Science Development Act; (which resulted in several large research
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fatilities being constructed at Boulder) were not originally included in

the formula. As a result of being an "exception", the faculty were

exposed and funding for them was lost.

The legislature did provide, however, exceptions for faculty numbers at

very small institutions where disecunomies of scale were not sufficiently

accounted for in the formula.

The net result of the above activities yielded the following "track

record" in the use of the APCUP formula:

1. The decline in faculty numbers state wide, after adjusting fbr

enrollment changes, was confined to approximately 2 percent of 1974-

75 faculty staffing levels (1974-75 was the benchmark year from which

the formula was developed).
(12)

2. Loss of faculty was disproportionately distributed, however, as the

major losses were primarily focused upon the two state research

universities.

3. The complexity and general debate over the formula had produced a

concensus by the fourth year of its use that it was time to modify,

upgrade, or replace the formula;

In short, the formula achieved one goal - that of moderating the decline of

faculty resources - but failed to reduce the general debates over equity, role

differentiation, and appropriate funding levels. The result was a new effort,
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directed by the legislature and adMinistered by the state coordinating

commision; to modify or replace the formula. The next sections chronicle and

analyze the results of the new effort;

IV. Revision of the APCUP formula (1980)

A. Legislative Climate

By the fourth year of its use; the APCUP formula had cane under severe

criticism from many perspectives:

I. In the aggregate; all institutions were treated the same; regardleSS

of role and mission.

2;' The legislature has only one decision point; namely what percent of

the aggregate formula to fund.

(Note: This critically limited policy debate.)

3; The current formula had not been modified; since its inception; to

take into account actual practice.

4. The single point of referencp of the formula was the Colorad6

historical perspective. The relative status of Colorado institutions

to other states was being ignored.

5, The legislature had come to relieve that formulas and student-facUlty

ratios were for control at the descipline level; The legislature did
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not understand, or refused to accept; that control was at the total

faculty produced and that formula to actual variances at the matrix=

cell level was acceptable and appropriate.

About the same time, researcher Thomas Mason was contracted by the

Colorado Commission on Higher Luication (CCHE) to do a study (directed by

the legislature) and provide recommendations regarding faculty

productivity. Among the recommendions of the Mason report were:

1. ...That the CCHE establish early in 1980 a task force for revision of

the (faculty) formula budget guidelines.

2. ...That the task force analyze in detail instructional data; actual

discipline student faculty ratios, and related instructional

indicators

In April 1980, the CCHE began to move quickly by forming a "Formula Budget

Policy Advisory Group" (PAG) consisting of educators; legislators; and lay

persons. The PAG received assistance from a technical support group which

was charged to develop and analyze policy alternatives. Analysis began in

May 1980, and the technical group quickly focused upon the following

options (which could be employed individually or in combination):

1; Reducing the number of "cells" in the existing formula by collapsing

related disciplines into a single "aggregate discipline.
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2. Updating existing formula by adjusting; cell by cell; the student

faculty ratios to current parctice.

3. Creating a matrix of ratios unique to a given campus or a group of

campuses;

4. Developing an overall student faculty ratio for each campus or

selectod groups of campuses.

5. Use of other criteria; such as instructional cost per strident or

faculty, as either a substitute or a "proxy" for faculty numbers;

6; Development of external out of state) groups of institutions which

could be used for comparisons with individual or groups of Colorado

institutions.

The first comprehensive proposal made public by the Commission's Advisory

Group and described in a OCHE agenda (see Appendix I) included these

characteristics:

I. Grouping of Colorado institutions into four "sectors."

2. Using Carnegie Classifications to develop the sectors.

3. DeVelbOihg an APCUP style matrix of student-faculty ratios for each

sector.
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4. Given #3, directly above; using current institutional practice to

refine the matricies of ratios.

5. Using of NCHEMS and Similar data bases to establish external funding

reference levels; including:

Natidhal AVerage Instructional cost per FTE student;

o Colorado Instructional cost per FTE student,

o National and Colorado average faculty costs,

Sector student=faculty ratios (Colorado and Carnegie).

The proposal split the higher education community in Colorado; Arguments for

the proposal focused on:

A. The approach incorporated the use of external cariPPtsons that were

formerly not a part_.Of the formula.

2. The use of five tables of stiketrtfaculty ratios would bring the

formulas more in line with current practice.

3. The NCHEMS data was readily acceptable and could be used in the 1981

legislative session.

4. The legislature would have a tool to differentiate funding by

educational sector.

5; The proposed process is not significantly different from the current

process.
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Arguments against the proposal included:

1. The non - comparability Of data reported by institutions to NCHEMS

(note: The allegations were that the NCHEMS data base contained

sufficient variances in the use of data definitions and reporting

terms that its lock -step use as a specific funding mechanism was

inapprOpirate).

2; The use of Carnegie classifications to group Colorado institutions

for specific funding decisions was inappropriate because the Carnegie

scheme - while useful for general role and mission analysis - was too

general for use as an appropriation mechanism. (Note: one

institution went so-far as to contact the-developers of the Carnegie

scheme and verify the allegation.)

3. The "sectoring" as shown would group Colorado institutions with

significantly different roles and missions; homogenization of role

aid mission and funding levels would result. In addition; the long

term planning approach in Colorado has been to promote role

differentiation not homogenization;

4. The use of instructional cost data as a proxy for faculty resource

need is too general and analytically weak.

5. Exact appropriation mechanisms were not disclosed.
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6. The process constituted a significant change from the current mode

and the impact had not been assessed.

The debate was long and detailed. Several alternatives were suggested,

including "blue ribbon" panelS, develOpment or more sophistcated peer

group analysis processes; and the urging of a policy which would link

individual Colorado institutions to its "appropriate" external cc pariSen

group. Efforts to refine the HEGIS data base were also urged;

The Policy Advisory Group then adopted eight principles for guiding the

forniula revision. The principles are shown in Appendix II. Included in

these printipleS Was a major concession: The existing single matrix

formula of student-facOlty ratios (i.e., the APCUP formula) was to be

retained for the next fiscal year. The original position of using student

costs (Appendix I) was continued bbt in a modified form.

Note: Ohe fa-ct betate clear to all parties; comparison group analysis and

its translation into an appropriations mechanism was exceedingly difficult

from a technical standpoint and politically sensitive in its evolution.,,

Impasse Was reached and then broken a few weeks later by a proposal

suggested by the State college Consortium headed by John Marvel. 13 The

proposal, in summary form was:

Use an accepted external reference

"benchmark" student faculty ratios.

.e., Minter Bowen(14)) for
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2. USe NCHEMS4IEGIS cost data not as a proxy for faculty staffing needs

but as a dirett dollar "benchmark" for unit instructional costs;

3. A'-ray instate and external comparison information in such a way the

legislature could either treat Colorado campuses individually or as a

group in analyzing Colorado `ending levels with external reference

data;

4. Treat the above steps as an inter= measure for legislative use for

the 1931-82 appropriation, but continue to refine the development of

external comparison _coups and continue to study the options related

to sectoring; APCUP formula modification; and unit costing.

The baSit proposal was modified during a series of state-wide higher

education negotiations and presented to the legislature after approval by

the state's coordinating commission. The comparison data is shown in

Tables 4 and 5. The comparison data desplaydd in the tebleS is derived

froM CaMOus financial records; the Minter-Bowen study; and the'HEG1S data

On instructional costs per student collected by the federal government

from institut4OnS of higher education across the country; Great

Flexibility has been provided for "customizing" appropriations campus by

campus with reference to external comparison data.

The commission alSo recommended an implementation plan for 1982-83 similar

to the state college proposal.
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The 1982-83 Fiscal Year Project

During the 1980-81 winter months, the Commissions Advisory Group and a

modified technical support group reviewed the work of the previous year.

In March a long term commitment was made to:

Persue a more sophisticated external comparison group development and

maintenance project.

2. Concentrate on instructional costs per student.

3; Relegate the APCUP fOrMUla and student-faculty ratio analysis to an

important but secondary role in the hierarchy of analysis.

The more sophistidated external comparison or peer group analyses under

active consideration employ complicated statittital techniques i.e.,

discriminant and factor analysis; The work of Elsass and Lingenfelter(15)

and a new study by Marilyn MdCd(16) have become the major tools by which

external comparison groups will be developed. The target date for

completion of the comparison studies is the Fall of 1981: It may be that

both methods will be employed; although cooperation with NCHEMS has been

excellent and the McCoy technique, Whidh tends to focus on non-financial

attributes of institutions, is being actively developed. Either method-

ology will provide the baSiS fOr implementing the three steps of the 1982-

83 budget request year project. At thiS point in time, however, several

Valuable lettOnt have been learned and are being used to increase the

chances for success in the final .development.

cis
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Conclusions

As Beh David(18) hat Written; American higher education is unmatched

world-wide in its size; comprehensiveness; differentiation, and

egalitarian processes and procedures employed fbr funding such an

establishment Mutt; therefore; be sensitive to the scope of activities.

Establishing faculty staffing levels becomes a critical part of the

funding analysis, yet little has been learned in the past several decades

on how to quantitatively describe faculty activity and work load:

Attempts to describe faculty workload usually result in focusing on one or

two indicators to the exclusion of all others. The Colorado project was

and is guilty Of the same limitations. Work continues and may never be

-;
comOhte because the education-financial-political process is ever-chang-

ing. Certain techniques and guidelines have come from this process;

hoqever; Whith are of potential use for any administrative and institu-

tional research function engaging in similar efforts.

A. Necessity for Policy Debate

Resource allocation mechanisms; be they ftninilas; algorithms, or

otherwise; must provide the major decision makers:

1. The identification of policy options.

2. The means to debate the options.
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The ability to quantify the options in such a way that policies

can be translated into representative funding level-s.

The formula originally produced did not adequately provide for polity

debates. The outcome was specific and the means for modifying the outcome

lacked an ihtelledtUal premise. It became evident to the participants in

the revision efforts that no single formula designed to produce a specific

appropriation could be made sufficiently adaptable to various funding

levels (Wiich reflected different options).

The revision process; by introducing external comparison and "benchmarks"

or reference points provided the first steps away from a lock -step

deterministic solution to an adaptive process which could produce specifid

estimates for each of a variety of decisions;

B. Be Very Sensitive to_the_Ralitir_al_Promss

At any time the campus to campus systems to governing boards, and

governing (or coordinating board) to appropriating agency politital

equations are present and frequently dominant; Establishing credibility

with all affected agenciet becomes fundamental to successfully introducing

a technical procedure into the appropriations process. Higher edutation

must be unified and stand shoulder to shoulder or the political process

will dominate; subvert; or otherwise change the process in uncontrolled

ways. If the executive branch dominates the process, the governor must

know where higher education stands; If the legislature dominates;

effective communication must exist between the institutions and the
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leaderShip Of the appropriations committees; When the APCUP formula was

introduced in 1977, the necessary political linkage existed only to be

broken in the months following the next election. Many of the

aforementioned fears were realized. The political equation is visible in

the thinking of the current effort and legislators have even betbMe a part

of the formula development process. With the introduction of more

flexible budgeting in Colorado a reality for the next fiscal year, the

political equation becomes more of a partnership and the probability for

increased Credibility is enhanced.

C. Xeep_thePr_aces_s_Simple

Complicated technical processes are understood by only a few and the

temptation to rely on the few or to politically manipulate the outcome can

;

be significant. The original formula is conplicated, so much so that the

technical staff of the appropriations committees could unduly influence

the committee's deliberations. In a short period of time the perception

Of the formula, its conceptual basis, the degree of flexibility bUilt into

the matrix, and its ultimate use became a confusing exercise which left

the legislators unable to understand anything but a bottom line appropri-

ation; The "black box" nature of the. matrix formula caused great

suspicion and made it possible to f nd the formula at less that 100%. The

faf-t that it was a maintenance formula was lost and several inSitUtibhS

suffered as a result. The designers of the formula had taken a calculated

risk on recommending a complex process. With respect to marginal changes

to state=wide staffing le eels; the designers lost the gamble.
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a ta the

Funding Base Without a Policy Debate

Technical manipulation of student and faculty data; the use of

"exceptions" to formula, "add ons" for small institutions or for "special

cases" all served to distort equity in the allocation of resources during

the four years the original formula has been used. The new approach,

which will focus on the relationship of an individual campus to an

external peer group of institutions; will tend to minimize artificial re-

allocation of the funding base; Given the student faculty ratios

(overall) and instructional unit costs as major determinants for funding;

changes in funding base will be with respect to the differences between a

campus and its peer group over basic f.;:ilding criteria. The results should

flow from policy discussiufis which snould influence both the request

budget and the appropriations legislation;

In April, 1981, by legislative action, the Colorado legislature decided to

reduce line it accountability and to grant increased flexibility for

campuses and their' governing boards to manage self generated revenue. The

basic premise to hind the original formula is no longer very relevant and the

need to estabish a basis for funding policy debate and not line item variance

analysis has increased. The new approach appears compatibleth the

increased budget flexibility.

4
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APPENDIX I

COLORADO COMMISSION ON HIGHER EDUCATION

1550 Lincoln Street
Denver; Cif 80203
September 5; 1980

TOPIC: Revision of Higher Education Faculty Formula

PRESENTED BY: Charlotte Redden

FACULTY FORMULA

CUPRFN1 FORMULA

The faculty formula currently in use ha5 been criticized from several perspec-

tives. All institutions are treated the same, regardleSS of role and missi0h.
The legislature has had basically one decision point, namely what perteht of the

aggregate faculty formula to fund. The current formula has not been changed

since -its adoption five years ago. Act_al allocation of faculty therefore is

significantly different from the distribution assumed internally in the

formula: Finally, the single point of reference of the formula is theColorado

historical experience Much discussiOh has revolved around questions of the

relative status of Colorado versus other States. Currently, the formula cannot

address such questions:

PROPOSED FORMULA

The major characteristitS of the proposed formula are as follows:

Fj_v_Sec_tors - The use of five sectors will recognize the_major_differ-
ences in role and mission of Colorado institutions. The Carnegie

classificationshave been used to establish Colorado sectors.

Sector I: "Research and_Doctoral Granting Universities I":
University of Colorado=Boulder, Colorado State University;

Sector II: "Doctoral Granting UniVerSitiOS I and II":

University of Northern Colorado;

Sector III: "Comprehensive Colleges and Universities I and II":

Adams State, Fort Lewis, Mesa; Metro State; University of
ColoradoDenver, University of tolorado-Colorado Springs;
University of Southern Colorado, Western State;

Sector IV: "Two-Year Colleges and Universities":

All state two-year colleges;

Sector V: "Schools of Enaineering and Technology":
Colorado School of Mines.
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Actual Faculty Allocations by Sector The proposed farMula contains
a'Separato table for each sector. Each table will be structured
by the disciplines and the levels present in the current formula.
The most recent actual allocations Of faculty by Colorado insti-
tutions will be the core of each new table of student/faculty

ratios.

National Points of Reference NCHEMS will provide national data;
including average student/faculty ratios based on all comparable
public institutions.- The data are defined by Carnegie classifi-
cations, as are the Coloradb_SettOr idehtifications. It is

intended these NqEMS data allow; for the first -time; a com-
parison of average Seqprado student/faculty ratio by sector with
national average student/faculty ratios; The comparisons may be

direct or indirect, depen 'rig on the methodology finally shown

most valid and reliable.

o Sectored Decision Points = TWO sots of data for each sector will exist;
namely, COlbradb sector average Student/faculty ratios and the
national sector comparison. Budget decisions and :equests will
establish the recommended relation of the state to the nation.

Decisions on the number of FTE faculty for each sector may be
determined independently of other sectors. Dependi_ng upon where

each sector falls in comparison to its national equivalents;___
different poi-tonngos may be reasonable. This differentiation
allows more equity; -in national terms, to be built into the

Colorado formula: Determination of the actual budget requests
may be more difficult under the proposed formula; but the results

should be more responsive to recognized sector needs.

Small College Needs Using the NCHEMS data; a specific study is pro-
posed to determine the national relationship between the size of
an institution and the-student/faculty ratios. To the extent that_

small enrollments are fOUnd to suggest lOwer student/faculty ratios,
the budget requests may need tb reflett that finding.

Envelope of Support Each institution in a sector would use the same

formula table. A total faculty figure would result; as with the

Current formula. Each institution would continue to allocate the

fatulty internally as they deem appropriate. The envelope of sup-

Port concept remains intact in the proposed formula.

Staff will make an oral presentation elaborating on the above points.
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STATEMENT OF PRINCIPLES
ADOPTED BY POLICY ADVISORY GROUP

The fACUlty formula matrix of student /faculty ratios that is developed

for the tortilla will assume at least the 1980-81 number of faculty

positions for each catpus; (Hold hirmlesr..)

Explanation=-=If an institution maintains the same eoroll;Nent wit,- an

identical dittribution of students among the discipiineS and levels of

the table then the institution will not lose faculty positions as 3 resLI t

Of changes in the table of student/faculty ratios.

The APCUP faculty urmula matrix will be updated annuall) inn a three-year

moving average;

Explanation---Each year the table of student/faculty ratios Will ,,e JO-dated

prior to the preparation of the budget requests for the Wlowihq year.

In Updatfnq the formula the previous three years of actua+ Jan will he

used to derive the student/faculty ratio tor each discipline and level

combination;

3. A small college adjustment will be built into the formula;

EXplanation==Campuses with a low number of enrollments will have an incre-

ment of tactility in addition to that defined in the table of student,

faculty ratios;

4 The data base for external comptAson purposes will be residential instruc-

tion per student FTE as collected by HEGIS until better information

IS available.
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ExplanationThe revised formula budgeI1nu -pproach include ,)dint-s

external comparison. The only data collectH a -,,)n set ()7

definitiOnS for all public institutions in 5 12 nn ane the HE6:J;

data; These data do not include student/faculty ',i0s ;:ind threfore

the instructional cost per student will be used ihdib-aton

St-Li-dent/faculty ratios for comparison .Airpose5. be

for generalizations of the relative status of Colorado sectors; vis- a -vis;

other states.

-,S; For the purpose Of comparison with institJti,:ns t

Colorado campuses will be grouped as

a; Colroado-State University _

University of Colorado-BO-di-der;

b. University of Colorado-Cenver
University of Northern Colorado;

011oW;:

'e state;

c. All other four=year colleges and universities T';,:cept tiiri

Colorado School of Mines;

All two-year colleges except th0 10(:-,11 ±i strict

e_ Colorado School of Mines;

In addi tion; there will be developed a sepdr table Of 7tud-ent

ratios fdr each of these groups.

ExplanationThe sectors are based on inttutitional ir7'] mis-3ionan(t

correspond roughly to both the Carnegie cl,-k-siiCatir_ihs and Coin:r.

descriptors in the CCHE master plan.

6: External comparisons will be based on Carnecjie cate,jorie or each roup of

institutions listed in Principle 5 with the exceotion ,f tn.-2 Colorado School

of Mines:
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Explanation==Eacn of the groups of campuses shown in Printiple 5 will

be
compared with the same or similar group of institutions frbm outside

the state. The exception is the School of Mines which will have a unique

set of institutions used for comparison purposes.

The comparison
institutions will be lotated in the thirteen western states

that are a part of the OCHE compact;

ExOlanatidn=;COlorado
has been a member Of WICHE since the mid 1950' s ,

and the Legislature and institutions are
faMiliar With thiS group of

states. WIC; E states more closely approxiMate the history and delivery

systems for higher education than is true of the nation as a

The current table of student/faculty ratios
will be the basis of the'

1981-82-request
budget and the new tables for each group of camouseS will

be developed as quickly as possible;

Explanation== t qould be difficult for the institutions to c::.rr'dnt

request budgets
in line with a new set Of student/faculty rattbs.

rO,

this reason; the current table of ratios will be used for one more year

request.


