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facing your institution and ways in which the data uses outlined here may help

To the Postsecondary Education Community:

This field review edition of IEP Analysis and Use: Single-Institution Data is
being sent to all postsecondary institutions and agencies participating in the
programs of the Natioral Center for Higher Education Management Systems (NCHEMS)
to solicit comments regarding its content and potential uses.

The document is intended as an aid to institutional planners, managers, and
analysts in the understanding and use of data collected through NCHEMS Informa-
tion Exchange Procedures (IEP). -Its usefulness as such an aid will be assessed
in a pilot test of the manual in late 1975 and early 1976. It is important,
however, that the NCHEMS staff also obtain critical response from all_interested
managers. and administrators. *

The manual is designed primarily for those who are familiar with IEP data and -
procedures. We request that you circulate this edition to such individuals
within your institution and to others who are in a position to review it
critically and constructively. We request also that you and others who review
the document give particular attention to actual planning and management problems

to address them. | ) g

Written comments addressed to such applications and to other aspects of the manual
may be in the form of letters or notations in the document returned to the authors
at the National Center for Higher Educatfon Management Systems, P.0. Drawer P,
Boulder, Colorado 80302. Please send your comments by November 1, 1975.

-

Robert A. Wallhaus
Deputy Director
National Center for Higher
Education Management Systems
- at WICHE




Three types of. data use are described and illustrated. " The first is a general

PREFACE
/ | '

This fjeld review document is:ihteﬁded as an aid to institutioné] planners,
managers, and analysts in the understanding and use of data collected through
the NCHEMS Iﬁformation Exchange Procedures (IEP).; It is designed primarj1y
for an IEP\audience--that is, an audience of those who are well acquainted
with IEP data and procedures, and who huve imp1emented all or part of IEP or
anticipate dqing'so. The e*amples and analytical brocedures described here,
however, do not“depend.oh the exchange of information or on the comparative //;/ i
analysis of IEP data across institutions. .Rather, they are designed ta\illumfnate
institutional processes and to address planning and management concerns through

use of the institution's own IEP data. -
N\

descriptive nar}ative of the institution, aimed 1érge1y at acquainting the non-
tecﬁhical user or audience with the scope and potential of IEP data. The second
consistg of more detailed and\more quantitative .descriptive profiles of the
institution's départmenfs and student major programs.” theSé are intended to

assist the user to.qnderstand what is happening in the impoftant instructional

units of the institution; The third and'mosf extensiVe type of data use is ‘
direéted towardQexplanation in addition to degcription. The Earticular concerns
addressed in thfs third category of IEP daté‘use are differenées in costs and

in étudent outcomes measures across the départments and'student,major programs l

of the institUtion..




AThe procedures and guidelines pfesented in this décament will be pilot tested
during late 1975 and early 1976 fn institutions participating in IEP. Special
attention will be given to docymenting the apiual use of IEP data in deéision-
,makiﬁg situations within the institution and,supp]émentjng the manual with
i]lustfatidns of such use. The results of the pilot test and'fjeld‘review
will be incorporated as appropriate in'é revised veréipn of the manual to be

r

published in mid-1976.
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I
ST "\ INTRODUCTION

e
.

A major‘e?fort of the National Center for Higher Education Management Systems'
over the past three'to five years has been the development of Information

Exchange Procedures (IEP) for a broad spectrum of colleges and universities. ‘
* The primary motivation for this effort is the strong belief that the exchange /
- and comparaﬁiye'analysis of data willﬁlead to better information for addressing'

p1anning:and/nanagement fdnctiens‘fn postsecondary education institutiqns and,

in the'end, wiil result in better.decisions.

IEP is directed toward data exchange and comparative analysis over a diverse
. pobuhat1on of institutions, and’thus it has been mandatory that careful atten-
'tjon he given to;tnfdrmatibn compatihd]ity. That is, an element df infprmatjon
‘that is to be exchanged among institution$--or even aggregated across depart-
ments in a single fnstitutione-should qarry the same definition -in -each place
and shou]d bewicollected or der1ved by way. df the samé procedures These were

N

”'maJor criteria in the deve]opment of the bas1c IEP data set.
The 1mp1ementat1on of procedures for institutional’ co]]ect1on of IEP data: has
been through two stages of field test®ng: the 1973 consortium 1mp1ementat1on e

project and the 1974 pilot test. /A third effort is now underway the wide-

‘scale impJementation of Informat/ion Exchange Procedures. The data set included
in this implementation contains information in six categoriesi-'

. d -~
J b
e




"which is found in the aopendix.

# General 1nformation about the institution

Information about students (demographics, enro]lment status, financial aid)
° Informatiomtabout resources (pemsonne], facilities)
° Institutional findncial information (revenues by source, balance sheet)
(] Informatioh on unit costs- (for disciplines and student programs);
e Student outcomes information (occupational and educational p]ans,
perceptions of growth) ‘
The collection and aggregation of this infommation is assisted by the computer

software of the NCHEMS Costing and Data Management'System, an overview of

-~ Accompanying the wide-scale impiementation are efforts to develop.and mefine.

the.actualimechanism by which inférmation is exchanged among institutions, and
to describe ways in which multi-institution 1nformation may be applied to the .

so]ution of p]anning and management prob]ems The pnesent document is somewhat,i

'different for it is addressed to the fo]]owing question: How may an institution

make use of its own IEP data set, even if it\never exchanges 1nformation with

another institution?

\

Use of Single-Institution IEP Data

~

The 1973 and 1974 1EP field eXperiences had beneficial side effects. In addition

to. demonstrating the feasibility of collection of IEP data agross diverse insti-
: X . A | .

tutions, those experiences caused some institutions to see themselves in a new

light and .to ask questions that they now cou]d(begin to answer on the basis of

.

15
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——

their newly acquired data. Brief narratives of IEP ‘data uses in twelve of the

1973 consort1um institutions areé found in Profiles of Management Informat1on Uses

(Huff and Young,‘l974). A smaller number of in-depth case studies from.the 1974
pilot test also have been documented (Service and Oberbeck, forthcoming).A

/
The information uses described in these documents are numerous and varied; they‘
include resource a]locat1on, curriculum development, ccntract negotiations, budget
preparation, cost explanat1on, and accreditation self studies. The data have
been used at the level of tﬁe department; the school, college, or division; and
the overall institntion. Specific users have included department heads, deans,
academic senates, institutional research directors, vice- pres1dents (for academic
affa1rs, student affa1rs, budget and f1nance), pres1dents, system officers, and

h

boards of trustees.

Frdm the experience of these institutions, it seemed 1ike1y that others also coUld..‘

be encouraged to use their -IEP data to assist in planning and managément The -
| ~data set by itself may prOV1de new 1ns1ghts into 1nst1tut1ona1 operat1ons .In

add1t1on, it may furn1sh the raw’ mater1a1 for cloSer exam1nat1on and ana]ys.s of

esome;1nst1tut1ona1‘act1V1t1es, costs, and outcomes, and of the factors behind ‘them.

_ /
The process of implementing IER)resu]ts in two bodies of information in somewhat

different forms. One of thesekis the data set described in*Infdrmation Exchange

Procedures Data Formats and(Definitionsg(NCHEMS Technfca]‘Repd?é No. 64). This

-

document contains the formats recommended for collection andtiﬁsplay of IEP data

jons.,” The other

as well as a complete glossary of IEP terminology and.definj

Y




body of information consists of tHe computer primtouts from the several software
‘modules of the NCHEMS Costing and Data Management System. The present document‘
fmakes use of both sources of information. (SampTes of each are found in the
appendix.) In some insfances, however, neither form as it stands is optimal

for institutional examination and use of the data. One may be too highly aggregate,
the other too detailed and cumbersome. Therefore, attention must beqéiveh in this
manual to presenting the data in a form that is well. suited to the institutfonal

user, without doing injustice to the'compatibility and integrity of the basic

o,

b

IEP data set..

-

The Purpose and Organization of this Document
£ - L

It is the purpose of th1s document to enhance the ab111ty of institutions to
make use of the1r IEP data in conduct1ng p]ann1ng and management act1v1t1es
This purpose is pursued in the following. steps.- |
1. Three ways of;Presenting IEP data are described and i]lustrated;.» -
w:a. A'descriptive,narrafive?of the institution, designed to

communicate succinctly therelevant content of the IEP

data base, partieu1ar1y‘to the nontechmical user.

b, Detailed profiles of_studeht dégree programs, disciplines,
aepartments, and-other.organiaatﬁonal“units, designed to. o
amass‘in one p]aee a]]htme IEP aata about the particu1am'

~ program or organizatiomal unit being examined.
:‘c. Analytical studies that address issues of particu]ar concern

2

» in a'manner that goes~beyoﬂé/simp1e description. The three
N, . [

. studies shown here deal with (1) costs and cost differences

-
e




\\\ | formats or from the computer printout. - . \

across discip]ines and student programs, (2) the \
exam1nat1on of student outcomes and their differences
across student programs and other student subpopu]at1ons,
and (3) the documentation and analysis of trends over
ttme 1n costs, student outcomes, and enrollment patterns.
2. For each k1nd of data presentation, procedures are given for
obta1n1ng the necessary 1nformat1on, either from the IEP‘data
3. ’ Comments\and guidelines are given. for edch type of data presentation.
\J These inolude'parttcular attention to data limitations and interpretation.
'\\ 4. Each type of data is accompan1ed by a br1ef discussion of planning 7

and management act1v1t1es for.whith it may be relevant. }

-

It should be noted that)nEarly all the procedures, interpretations, and data uses
Vdeveloped in this document‘deaj with the institution's instructional activities

.and their'aSSociatedjcosts and outcomes. ‘In fact, this is true of IEP per se.

ba %

Since it is intended for a large popu]at1on of 1nst1tut1ons, IEP emphas1zes the

/very substant1a1 pr1mary funct1on that all co]]eges and un1vers1t1es share

the 1nstruction of students Therefore, th1s document is not we]l su1ted to the .
detailed exam1nat1on of the "research and public service funct1ons that const1tute '
a s1gn1f1cant port1on of many 1nst1tut1ons act1v1t1es. |

This manua1 has six sections in add1t1on to this Introduction. Section'II,
Dimensions of Inst1tut1ona1 Data Use, conta1ns a d1scuss1on of some genera]
parameters that should be cons1dered in each type of data use. Sect1on IIT is

Y

.a- presentat1on of the 1nst1tut1ona1 descr1pt1ve narrat#ve and accompany1ng

<

( S 18
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" procedures. Section IV includes detailed data profiles for instructional

discipTines\or departments and for student degree programs. P}océdures for
conducting ana]yti£a1 studies related to costs, outcomes, and trends in data

over. time are7given in Sections V, VI, and VII, respectively.
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I
‘DIMENSIONS OF INSTITUTIONAL DATA USE

P o

The procedures and guide]ihes'given in this manual represent two somewhat
different but related approaches to institutional use of data. One approach

begins with the existence of a particular data set and is addressed to the

‘fo1low1ng quest1on What are the best ways of presenttng the data set 30 that

it will serve some immediate purposes for the institutional user and stimulate
the user to discover additional applications? Sections III ananV are examp]es

of this approach. They.are intended very largely to be thought-provoking for

the user rather than descriptive of a problem-solving “recipe."

!

-

The second approach starts with a question or set of quest1ons of concern to the:

z

institution and asks: what may be 1earned about the answers to these Queqt1ons

on the basis of the data set at hand? Sect1ons v, VI, and VII contain examples

2" of th1s approach. By their nature, these examp]es are somewhat more prescr1pt1ve_,

“than’ the ear11er ones, but’ they too are. meant to be- 111ustrat1ve of- uses of IEP

1nformat1on rather than exhaust1ve of a11 of its problem-so]v1ng app11cat1ons
! . .

Neither approach provides actual answers for the "institutional decision maker or
ana]jﬁt.' Rather, each presents procedures that may help the user to reach better

decisions in the context of particular institutional environments. This means

that in some cases it will be appropriate to modify.thelsoggested~procedure or

Y

data format to account for unique institutional condityéns that cannot be anti-

.cipated in a general document of this type. It means 5150 that attention should

2U




be given to the 1nst1tut1ona1 unit be1ng examined, the type of planning and
Vmanagement act1v1ty to wh1ch the data are relevant, and the aud1ence to whom
the resu1t1ng information will be addressed These concerns are~taken up,

following a brief d1scuss1on of data collected in IEP.

IEP Datd

~The data used in this document are those from'Information Exchange Procedures

Data/Formats and Definitions (Technical Report No. 64) supplemented by the-

computer printouts of the NCHEMS'Costing‘and Data Management System ~ Most of
the information that appears 1n the data formats is based on outputs from the
software; some except1ons are headcount enro]]ments, student character1st1cs, and
f1nanc1a1 aid 1nformat1on, all of which are assumed to be taken directly from

1nst1tutlona1 records, S1m11ar1y, much of the 1nformat1on in the computer :

printouts is transferred to the data formats, not all of it is transferred
'however, and some of it is transferred only in h1gh1y aggregated form. Two
. examples i1iustrate this latter point: - :rh o Aé'
1. ~ The Student Data Module contains two kinds of information:
t(a) the student cred1t hours generated by each d1sc1p11ne and
the student programs to which they contribute and (b) the student
crédit. hours used by each student program and the d1sc1p11nes from
. which they are consumed. This 1nformat1on is essential to the
. calculation of unit costs of student programs.‘ The unit costs 1nfor-

mation is transferred to the IEP data formats. The discipline

D

contribution and student program consumption.reports (which may

be very bulky in the .aggregate) are not transferred. Yet those




\/

reports may be useful in their own right in describing the.
aafivities of departments and the curricular patterdé of
student programs.

2. Descriptive information (for example, sex, rank, tenure status,
highest earned degree)-is given 1n<xhe IEP data formats for the
dnstitutjon's insfruction and research professionals, but it
appears only fdr the highest. level of aggregation--the institution
as a whole. For some purposes, the fdstitutibna] ana]yst will '“\

~ want to examine these des;fiptors in’ less aggregate form, perhaps |

across departments‘or divisions.. That usually cah'be done by
referring back to the printouts of the Personne]_Data Module or

the Faculty Activity Module.

The procedures in this document make use of IEP datadfroﬁ bothﬁsburces'and fﬁayh
rely on several different typas of dafa; student}énro]]ments,'tourse qpntr%bution
~and consumption pattérns,‘personne1 resourées,‘instructidﬁa1 expéhdituaes,.and

. student outcomes. This is not to say that the document references every element

| of IEP data nor that it-can be used only by 1nst1tut1ons that have comp]eted all - -
data formats and all modules of the Costing and Data ManageTant.ﬁystem. It is'

‘hoped that all institutions that have par:ti.c'ipated in IEP implementation will

be able td find some uti]ity'iqvthese suggestions for IEP data use.

Planning and Maragement Functions ~ _ B : ’

- This manua] is one of NCHEMS' s analytical tools-<that is,..one of a series of

products deve]oped to assist in educat1ona1 p]ann1ng and managenent by recommend1ng




approaches to the use of information.. These products are not intended to

present standards or fixed guidelines, but to provide a capability and a p01nt

of departure They are used in various ways in different planning and management ,

activities and it is. expected ‘that they will be modified by users to reflect the

unique needs of different institutions.

Some'institutionai planning and management functions to which these ana1ytica]

tools are applied may be‘categorized as follows:

o Needs assessment: identification of groups to be served and determi-
nation of their needs for instruction, research, and other services.

(] Institutional miss1on/role/scope determination of the range of goals

to be met and services to be proyvided by the 1nst1tution and its program.

) Program;pjanning- determination of the particuiar sets of act1v1ties to i

be developed.and 1mp1emented to achieve institutional goals and obJectives.

-

® Resource acqu1s1tion determination of the financing pattern best suited

“to program 1mp1ementation and deve]opment of strategies “for obtaining the

o

neces sary resources

Q‘Resource ailocation ~ determination of the optimum feasible distribution

i+

of resources among the institution's competing programs.

~ @ Program 1mp1ementation development of an organization structure,
-'management system, Tnd operating po]1c1es and procedures needed to
carry out the 1nst1tution S programs, execution of the programs.

® Program evaluation:. monitoring of program operation, determination. of

the extent to which program objectives nave been achieved, and identi- -
fication of bomh positive and negative unintended consequences and

side effects

e
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Each of these functions is carried out, in some fashion, in every co]iege and
university, but it is 1ike1y that in many institutions at least one ot them is

. performed unconsciously, or is approached obliquely, or produces results that -
are based on conventiona];wisdom, 1ong-standingvassumptions, or-po]itica] expeF
diency. This document is intended to assist institutions in appiying'information
Ar to those pianning and management processes In Sections IIT through VII reference
will be made to those functions to which the type of data or particuiar procedure
appears to be re1evant. It is hoped, however, that the list above will stimulate

the user to develop other appiioations of IEP data appropriate to the situation

at hand.

-.Institutional Components for Analysis

It is genera]]y true that not- all pianning and management activities listed

above will be carried out by all components of the’ 1nst1tution Needs assessment,
for ‘example, will most 1ikely take place at the level of the whole 1nst1tution
and its community; 1t.;i11 be a less 1mportant act1v1ty for a-spec1f1c 1nstruc-m
tiona1 department Resource a]iocation on the other hand, is very 1mportant

at the department level and beyond down to 1nd1v1dua1 courses. The deveiopment
of a new student degree program m 1nvo]ye several diverse e]ements of the ‘

) 'institution:‘ the departments wZZse~courses will be included in the new curric-"

‘ulum, admissions officers, acad ic counselors, and career counseling and

/

p]acement.professionais.




The fhstitUtiona] componentsﬂse]ected for examination here reflect the fact
that IEP emphasizes informatdon about the instructional activities of colleges
and un1vers1t1es Those componedtsvare:
o The institution as a whole - { . v o
0 TQe'instructiona1 disciplines and the departments in which they reside
o The student (degree) programs.
The reader may note that additions may be made'to this Tist with 1{tt1e effort.
For example: |
¢ Descriptive narratives may be written about subsets\of the institution '
that are of special size or significance: for example, the College of
Engineering and Applied Science. 0
o Detailed profiles may be constructed for‘organization units that\houge
several departments or disciplines: for example, the Division 6f Humanities.
"o Similarly, student program descriptions and student outcomes measures may
be aggregated and examined over larger compdnentS' for example, all |
graduate degree programs of the Schoo] of Bus1ness, or all certificate
programs 1n the D1v1S1dn of Occupat1ona1 and Techn1ca1 Educat1on

]

Other comb1nat1ons and var1at1ons probably w111 occur to the user as the remainder

"~ of the document is examined and qts procedures 1mplemented

Users of IEP Analysis Results

. For some pages now the terms "user" and "reader" have been used to refer to

the audience for this document and for the-information produced by way of its

20




/.procedures. In fact, severai users_are intended. Institutional researchers
and analysts are most 1ike1y to be the principal readers of the manual and
imp]ementers of its suggested procedures. The results of the analysis, however,
probably will be of interest to decision makers and administrators at many
managerial levels in the institution The 1ist of potential users of IEP ana]ys1s
results includes department and division heads; academic deans; budget officers,

’g;\VTCE<pF651dentS for academic affairs, planning, and student afﬁairs, and

presidents and their ass1stants It may extend also to students, to faculty

and their. assoc1ations, and to regents and trustees

The institutionailanalysts play a key role in the process by wnich IE% information
reaches its potential users. They are in the best position to know what‘infdr-
mation is there and which parts of it are most appropriate for‘management
concerns of different types at different levels. A department head for‘exampie,

| may need a detailed. profile of the department s resources and actiVities The
Vice-pres1dent for academic affairs mdy use information of the same’ type, in

~ detailed 6r summary “form, from severai.aeademic departments. The president gr’
board of trusteesvmay want very generai'information,summarized.for the whole
institution. In each instance, the planning and managenent function, the type

. of user,~and the institutional component being examined eombine to form a

Py

decision-making situation. The elements of that situatipn should be clearly

4

recognized and carefully described in determining the mpst appropgjgie informa-

tion-;from IEP data or e1sewhere--that'can be brought to bear.
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. 4 .
Other NCHEMS Products

"~ The Hefinitions and procedures deVe]oped in IEP were deSigned to produce a. -
basic set of institutional 1nformat1on for exchange with other co]]eges and
un1vers1t1es As th1s document is 1ntended tc show, IEP data may assist also

in 1ntra1nst1tutgona1 planning ‘and management.

" One intnainstitutional use that nay prove to be of va]ue is the iso1ation-of
potent1a1 prob]em areas or provision of early warning s1gna1< that point to
the need for additional analysis. .ome of these analyses, relying on IEP data
‘a1one,'are illustrated in Sections V-VII of this document. Others, however,
may requ1re 1nformat1on thét goes beyond IEP--perhaps more detailed data about
facu]ty resources and their act1v1t1es,hor student demand 1nformat10n that is

‘needed for departmenta] p]ann1ng. Several NCHEMS products may help in this

reépect: the Resource Requirements Prediction Model, the Academic Unit P]annind“

ManUa1, the dutcone Measures and Procedures Manual, and the documents.of the
Faculty Activity Ana1ysis oroject. An overview of each of these,'along with

full reference to their documentation, ié given in the appendixi//,a«\ -

e

{
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IT1 -
j.NARRATIVE INSTITUTIONAL PROFILE : *

Introduction

)
{

-The process of co]]ecttng and compiling IEP data by no means guarantees that

the data n?]] be used in planning and management. Before that nappens, a need,
. prob1em, or issue'must be identified that can be addressed at least partially

througn the use of quantitative'qnfornation. There also must be a wi]]ingness

on the part of the user to employ data in the planning and management process .-

In add1t1on, the prospect1ve user must be aware of the content of a part1cu1ar

data set so that the viability of certain 11nkages between prob]ems and data can

be assessed. This sect1on focuses on the last issue and presents formats and

~ procedures for improving the. prospective user's knowledge of the IEP data set.

In one sense, the question about what is inciuded in the IEP data set may be
answered very simply: it cons1sts of the 1nformat1on/1n the IEP data formats.
There are reasons to go further, perhaps the most compe111ng of wh1ch 1s the

size of the TEP data‘set. The number of items is so large and the volume of data
for an institution potentiaﬂ%y‘so formidable that somelfurther;distillation is -
needed to communicate realistically with prospective uQErs. A summary or intro-

duction to IEP data might fill this need.

A second observation is that an automatic "market" for IEP data does not exist.
Indeedi the number of individuals within an institution who are predisposed

~to the use of something 1ike IEP data may be relatively sma11,' Furthermore, -

\‘,7'28
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~

a'high proportion of thpse wifhout such a predispositionnéfe 1ike]Q\;;\EEVE\\\\\\\\;\;;
nontechnical backgrounds. A nbntechniCaT summary or “"sampler" of IEP daéa o )
may stimulate the‘inferest of a larger number of potentia1~users.. Presenting

this summary in narratibe (rathér thén tabular or ‘graphic) form may serve also

‘to overcome a certain amount of resistance to the use of quantitative information.
¥ .

The narrative profile is thus intended as a device for communicéting the content
- of ‘a particular institution's IEP data in a manageable and nontechnica] fashion.

It should serve as a first step in expand{ng the set of potential IEP déta

consumers--those who understand the nature and range of IEP data anduare equippeq‘
to assess its utility with respect to their planning and management needs |
_ The following is a sample narrative institutiona]_profi]e, coﬁ;tructed in a
straightforward.mahner from éhe information in the IEP data formats. hn addition
to its role in ACquainting“institutiona] planners ;nd managers (administrators,
" deans, departmenfuheads, and so forth) with the IEP data, the narrative profi]e.

also may be helpful in describing the institution and its activities to trustees,

funding agencies, and other external constituencies.

. | 29
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Prototype Narrative Institutibnal Profile

(1)

(2)

(3)

RSO

and the nation and to the\dmplementation of programs that will permit persdns
o » : 4 4 g ,

lives.

‘A total of 3, 114 students attended Mountaln Co@munlty College durlng the/

graduates were:

L ’ Co i

Mountaln Communlty College is. a publlc, two-year institution located on a I

h

single- campus in Tencential, Colorado. Mountg&ghoperates on'a nine-month ;

academic year and grah§s Assopiate of Arts deareee\and Certificates in ,
o ‘f’

Business Management,'Automotfve Technology, Electroniqs}}and a wide variety |

e
4 .

of other vocational and technical fields. The College is committed to an f

' - .2 ’ - ;)
awarenéss of current and future economic and employment needs of the region
]

f

"“to seek and secure apprépriate employment as well as lead happy and produc#ive'

Tuition at MCC is $360 per.year for full-time in-state students add

$900 per year for full-time students from outside Coioradq. S o

|
D i
~ t

{

1973-74 academlc year, V1rtua11y all of them as fe;i t1me degree seekerq
Almost two-thirds of the students were between%18 and 20 years ‘of age.agd
. v ) b e

' Vo : |
most of’the remainder-were between 21 and 29. Men outnumbered women bﬁ ‘

sllghtly over two to one. Among the Atudents; 1,761 were attending ceilege{

for the flrst time, 237 had transferred from another school, and 1, 116;were
O

in their second year at Mountain. The College awarded a total of $423,418
B N /

FEN

in financial eid to these ‘students, most of it in.the form of scholar%hips
."\
T

i
|

and work/study grants.

During the past academlc year, 1,415 students completed their programs at

Mountaln Communlty College. The three programs with the largest nu#ber of
. J

l

Practical Nursing Certificate (167), Secretarial Agsociate

30U
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(4)

(5)

Y

of Arts (126), and Environmental Systems Certlflcate (106) Among students

vseeklng jobs, 83% had secured p051t10ns by the time- they graduated. Their

average annual start1ng salaries ranged from a high of $10,548 for those with

wWelding Certificates to 'a low of $4,500 for thoSe with Dental Assistant

Certificates. The overall average annual salary among.graduates with

jobs‘was $6,912. A total of '282 students left the College without
formally completing a degree or certificate program. .Virtually all of
these students were in good standing at the time of their departure.
Mountain Community. College is staffed by a faculty of 190 1nd1v1duals, of

Whom 154 are full~-time. - Approximately 45% of the faculty are tenured and

slightly less. than 80% are men. Most full-time faculty members nold either

Master's or Bachelor's degrees and the average annual salary for a full~time

faculty member is $11,259. The faculty are'suppqr;ed by 21 administrative

+ PO N

professionals and 29 other specialist and support professionals. Ofher

personnel (secretarial, technical, etc.) numberv56.

~

The total cost of oéerating the qulege_during'1973-74 was $4;925,550. Not

‘vgurprisingly, the largest singiEKEOmponent of this cost was, attributable to

A

Oceupational and Vbcational Instruction programs, which consumed $1,524,535‘

or about 30% of the‘School's total. Costs of $620,496 and $%64,888 were

’

associated with General Academic Instruction programs and Community

.. Education programs, respectiyvely. The cost of all the College's primary

programs Y(i.e., Instruction and Public Service) was $2,461,69% or slightly-

'1es$'than half of Mountain's overall cost. .Other costs resulted from

I‘Q..

operation of the College's Various,subport programs, including Academic
, .

P




(6)

(7)

~

: eXaﬁple, increaseq from $%,524;535‘to 52,866,198,

. sales and services of auxiliary enterprises ($441,324), and endowment

 ($72,418) .

£

Support (11brar1es, computer serv1ces, persopnel development; etc.)-- -
$358 664, Student Serv1ces——$786 677, Instltutlona}‘Support (admlnlstratlon,
physical plant, etc.)——$1,118,252, and §tudent Flnancla; Ald——$l72,855.

Aé part of an anelysis of costs conducted during theipast year, the ‘
College exam;neg the effects of gividing'thesebvarious support costs

(as well’ as certain capital costs% amcng the Instruction and Public Service
programs thatlreceive the‘support. As a reeult of the suppoﬁt ccst'
allccation, tuevcoet of_Occupational aud Vbcational Iust:uction, for

Complete results of

this analysis are’ available from the College.

The College's major revenue sources during 1973-74 were a state appropriation

of $2,827,290 and tuition income of $1,154,234. Other sources of revenue

included the”federal goverhment (8601,480), state contracts ($243,033);{

* Further details on revenues as well as a complete statement

of assets and liabilities are available from the College.

y g > N

One other aspect of the cost analysis noted above should be describeé.in

closing: the study of unit costs. This analysis was ccnducted for each

of the College's depar: ments and fb{ each of its student degree programs.

The units used as a ba:'s were the credit hours taken'by students in the '
depértment or major. Hﬂﬁ;s, for example, students took 5,813 credit hoursl
in the Sectetarlal uepa; Linent durlng the academlc year. Since the‘direct'
cost of operatlng the Secretarial Departmeht was found to be $91, 647, a
unit cost. of $15 77 can be calculated ($91 547 divided by 5, 813) A

13
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similar calculation was performed for-each of fhe School’s:departments
. ' and for each type of major. Among &epartments} unit coefs>ranged from
a high of $61.15 per student eledit hour in Dental Technology to a low
of $§.20 per student credit hour in Psychology. The highest unit cost
fbilgtudent degree programs was $48.21 for Dental Technology and the
lowest was $13.53 in,Supermarket Manageﬁent. Once again, full details
" of this enalysis.are available from thelCollege.
The material found in this summary is drawn froﬁ the ieeults of a major study
carried out by Mountafn-Cpmmunity College during 1974. ThiS'seudyvutiliZed a
set of Information Exchange Procedures developed by the Natlonal Center fbrv
*NBagher Education- -Management Systems., Individuals 1nterested in more detailed

3 »

results of the study or other further information are encouraged to contact:

Mr. Mitchell Jamesner
Director of Institutional Research
, Mountaln Community College - .
./ - : ' Tencential, Colorado 12345 ' ﬂ'.




Procedures and Guidelines

~ The principaT/SQrpqse of “the narrative institutional profile is to illustrate

the content ‘of an‘institutidﬁ's IEP daté)set to prospectiVe users of those
datai_ The example given'gbove~shou1d-make it clear that the tréatment of the
datd set is not éxhaustive but ii1u§t§étive. The profile is intended as a
starting point or stimulus that will lead to more detailed examination andf
analysis of institutiona14IEP,data,by a broadened raﬁge‘bf users. With this
focus in mind, some procedural comments are warranted.
First, the-institutiona] prdfi]e given"here is oﬁ]y one eXamp1e of ho; tﬁe -

highlights of an inétiﬁution'SZIEP:data_might be tfans1ated into narrative;

. The particular institutibns'svenvironment, needs,»énd objectives will ha@e

a large impact on the preqjséﬂnarrative form it deVe]dps. The illustration

et

’l/ . ’ ..l . . . .
chosen here, for example, does not include a description of research activities.

Communicé%ing theﬁscope and range of a school's research work might well be

‘a useful role for the narrative in certain -ontexts and for certain audiences.

Other differences in narrative content and in emphasis also aré possible. The

basis point is that the institution should tailor the narrative to its own needs.

L}

The second point to be made concerns ‘the relationship between the information

AY

in the narrative and thé IEP data formats. Table III.T shows this relationship

for the examp]e-given.’ Material from some of the data formats has not been

~exb1jcit1y,inc1uded'in the narrative, although a suggested location for such

¢

inq]usjon'is indicated in parentheses. Establishing this feiationship between
data formats and portions of the nafrative constitutes the’oh]y "procedure"
involved in donstructing the institutional narrative profile.

I
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Table III.1

RELATIONSHIP BETWEEN THE PROTOTYPE INSTITUTIONAL NARRATIVE
| AND THE TEP DATA FORMATS

Narrative Paragraph i ~ IEP Data Format Source
1. Genéra] - » A.1, A.2, B.6
2. Student Characteristics = - ~ B.1, B.3, B.4
' ! ' (3.2, B.5) e
3. Student Outcomes B F.1, F.2.1 E
~ (F.2.2)
4. Personnel Resources | C.1, C.2
b} - . L. (C.3) . l
5. Institutional Costs D.1.1, D.1.2
i : L ‘ (D.2) .
6. Revenue Sources . D4
: (D.3, D.5)
- 7. Unit Costs . ; ‘ - E.1, E.2 .
4-/ i
1 o7 /
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L . v'IV
B PROFILES 0% INS&RUCTiONAL DEPARTMENTS- AND STUDENT'PROGRAMS”
; i , .
For p1anning and manJgement purposes, there are two instructional components
of the 1nst1tution that are of primary interest the student (degree) program
and the 1nstructiona1 organization unit. These components are conceptua]ly
distinct and may be described and analyzed separate]y, but they also hold an
obvious close re1ationsh1p w1th each other. In most institutions, it is the
instructional organization unit (a discipline, dppartment d1v1s10n, .or school)
that is "managed," rather than the student program per- se. But the organiza-
tion unit exists very 1arge1y to provide the substance of student programs.
Therefore, it is useful to be able to examine/organization units and student
programs, and the ways in which they interact. This section contains suggested
jrprofi]es of these two institutional componehts. N k

The organization unit described here is the academic department, i]]ustrations

© are given for two somewhat different departments mathematics and bus1ness

administration. Two examples of student programs a]so are given one a math-
ematics BA/BS program»and-the other a business administration BA program. ‘The
examples given in thisfSection are illustrated with data from a four-year '
institution that offers only the baccalaureate. Re]atively minor modifications
would be required for institutions offering associate degrees,vtertificates,

and graduate degrees. These‘will be described in the comments following the

profiles.’




Purpose:

Prototxpe:

The prof11es may increase the capability for descriptive ana1ys1s

A." Profiles of Instructional Departments
The departmenta1.profi1e is intended to provide a comprehensive
picture Lf the IEP data associated with a particular organization
unit--the department. There are three major elements of that pic-

ture: the department's resources, its activities, and its costs.

across departments Such comparat1ve ana]yS1s shou]d be he1pfu1
to both the department head who wishes to examine his or her
department in relation to others in the institution, and the .
division head or college dean, who needs information;apput several .
departments under his or her jurisdiction. More coﬁp]ex ana]ytiéa1
use of the data presented in these profiles will be treated Yater:

in the sections on_epst studies and enrollment trend analysis.

The first table in this part is an overview of student credit
hour production and direct costs for all discip]ines of the

example institution. Profiles of the mathematics and business N .

administration departments:then are presented for purposes of

'illustration. Each is assumed to be a single-discipline

_department that has at least one student program associated

with it. The profiles are in three parts:
1. - A summary of faculty personnel resources, their activities,
and associated costs.

2. Awsummary of all costs in the department and the calculation

)

of unit, costs. , i




.
- - T
Student Credit Hours Direct Costs »
% of Institu- Total % of Institu Unit
Disciplines Number tional Total < s tional Total Cost
1, . . .
N , : v
‘Aerospace science 1,604 . 0.6 $ 40,100 0.6 $25
,AF ROTC 302 i 0.1 24,462 0.3 81
- * Anthropology 10,907 " 3.8 207,233 2.9 19
- Art "~ 14,175 5.0 .297,675 4.2 21
\ Biological Science 9,099 - 3.2 209,277 2.9 23
" Botany oo - 1,369 0.5 39,701 0.6 29
Business Administration 17.286 6.1 276,576 | 3.9 16
Business Education 5,931 Z. T 166,068 | 2.3 - 28
Chemistry 6,549 2.3 281,607 3.9 43
Chinese 198 0.1 5,742 | 0.1 29
Communications 1,379 0.5 33,096 0.5 24
Computer Science 683 - 0.2 28,003 "\ 0.4 )
Drama 2,988 1.0 98,604 /|, 1.4 33
++=  Economics 5,947 N 2.1 - 184,357/ | 2.6 3
" Education 44,572 = 15.6 - 1,515,448 214 34
English 16,665 5.8 399,960 5.6 24
Environmental Studies 953 0.3 20,966 0.3 22
Ethnic Studies 2,011 0.7 68,374 1.0 34
Exploratory Studies 661 . 0.2 7,932 0.1 12
. French 1,390 0.5 48,650 0.7 - 35
Geography 4,996 1.7 114,908 1.6~ 23
Geology 3,056 1.1 76,400. A 25
German 1,257 0.4 38,967" 0.5 31
Héalth . 6,155 2.2 110,790 1.5 18 .
History 9,462 3.3 " 198,702 2.8 21
Home Economics R 7,799 2.7 494,975 E.? . 25
Humanities , 3,019 1.1 33,209 . 0.5 n
Law and Justice 1,010 ) 0.4 28,280 .4 28
Leisure Studies 2,809 ) 1.0 64,607 - 0.9 23
Mathematics 12,435 4.4 - 261,135 3.6 21
N Music 13,547 4.7 406,410 517 30
Philosophy 4,031 1.8 125,775 1.8 31 -
Pmysical~Education 11,879 4.2 © 439,523 6.1 37
Physics 3,590 1.3 96,930 1{4 27
Political Science 4,112 1.4 106,912 145 26
Psychology . 27,810 9.7 361,530 5.0 13
Religious Studies 185 - 041 3,145 <0.1 =17
Safety Education 326 0.1 12,062 0.2 37
Social. Science 617 0.2 19,127 )0.3 KN
~ Sociology 13,167 4.6 210,512 2.9 16
" Spanish . v ‘ 3,375 1.2 . 97,875 1.4 29
Technical/Industrial Education 3,229 1.1 138,847, 1.9 43
+Zoology 2,036 0.7 - 73,296 1.0 36
INSTITUTIONAL TOTAL 285,561 100.0* $7,167,748 L. 100.0*

E

; AN INSTITUTIONAL OVERVIEW OF ACTIVITIES AND COSTS FOR INSTRUCTIONAL DISCIPLINES, 1973-74

Table IV.1

v

v

Vi

Q

*Detail may not add due to rounding.




Table IV.2 o

A PROFILE OF THE DEPARTMENT OEVMATHEMAT1CS,‘1973-74

+ Part 1. Fatulty Resource Summary

A.  Faculty Descriptors _ S , ' ,
¥ : . : | : Associate Assistant Graduate ‘

L Professor Professor Rrofessor Assistant Total
Head count o 3 4 I N
Full-time equivalents (FTE)* 3 .4 4 2.25 13.25
Number on tenure 3 3 0 0 - 6

 B. Faculty Activities o '

Student ) - .
. Credit Compensation % Com-
: Activities : % Time ~_Hours  Distribution pensation
Scheduled teaching : B
100 level . 45.26 10,494  $ 91,113 42.35
200 level T 7.14 669 16,624 7.73
300 Tevel 6.93 - 687 15,620 7.26
400 + level 19.92 585 46,554 - 21.64
“ ' --79.25 - 12,435 $169,911 78.98
Unscheduled teaching © = 4.33 6,393 2.97
Academic advising 1.20 2,634 1.22
Curriculum development 1.20 2,704 1.26 .
Project research - 1.62 : 3,353 - 1.5
-General activities ‘ o 2.14 4,626 2.15
Administrative duties 4.95 . 13,640 6.34
Committees 5.32 - 11,897 5.53 .
TOTAL 100.00** 12,435 $215,158 100.00 **
| Student Credit Hours/FTE: 938 ' . )

Compensation $/FTE: $16,238

 *The full-time equivalency for faculty is-definedvby the institution.
Alternatively, the institution may use the “service months" figure . ‘
taken from the Personnel Data Module. - ' L

**Detail may not add due to rounding.’ ' : : “

~
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3. A detailed presentation of the department's student credit

~

hour (SCH) contribution to_student programs and the costs

-

associated with that contribution.
. . J
Procedures: A1l the information presented in the departmental profiles may
\\be obtained from the computer printouts of the NCHEMS Costing
and Data Management System. (Some of the infOrmationfreduires
|

the exercise of institutional options that are not speciffca11y"
! 1

a part of the IEP implementation procedures. These m111 be

. : : |
spelled out below.) The data are available either dﬁrect]y‘from

. the 'printed output of the software madules or througﬂ simple

arithmetic operations such as-the compUtation of percentages.

1. Table IV. 1, the institutional overView,-is simply a summary of
cred1t hOur product1on, direct costs, and the resu1t1ng un1t ~
costs for all d1sc1p11nes The data in columns A, C, and E
come d1rect1y from the reports of the Data Management Modu]e
(DMM). The percentages in co]umns B and D. may be computed

manually or in DMM itself.’

2. The information in Tables IV.2 and IV.5, Faculty.Resource
Summary, is obtained either 'from the Personnel Data Module

" (PDM) or from the Facuity Activity Module (FAM). If the.

institution has conducted an NCHEMS Faculty Activity
Analysis,* the information may be taken difect]y fnom the

\Summary Activities Distribution Repdrt of FAM. —

l >

*For deta11ed discussions of faculty. activity anaTys1s issues, procedures,-and
#uses, see Romney,_1971 Mann1ng and Romney, 1973; and Romney and Mann1ng, 1974

O
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Table IV.3

3

3 LC

A PROFILE OF THE DEPARTMENT OF MATHEMATICS, 1973-74

Part 2. Departmenta1 Direct Cost Summary

Lower Division .| Upper Division Total
' , Courses Courses
Object of Expendityre ‘ $ l, % s l g $ g

[N Tt -
~

1., Personnel:

a. Faculty compensation $136,410 76.4 $78,748 95.2 $215,158 82.3

b. Other compensation 25,208 14.1 ° 2,388 © 2.9 27,596 10.6
Subtotal 161,618 90.5 81,136 98.1 242,754 92.9
2. Supp]ies.gnd services 16,990 9.5 1,544 1.9 18,534 7.1
- and equipment . ‘ '
3. TOTAL _ ' $178,608 100.0 $82,680 100.0 $261,288 100.0
4. Student Credit Hours (SCH). -~ 11,163 1,272 8 12,435
N L / R . )
e . e

- 5. Direct Unit Cost ($/SCH) $6 . $65 S I




If an activity ana]ysis'has not been conducted, the.institutiona1
options in PDM may be used‘to:obtain the illustrated information
or-a subset of it. The institution may define‘a set of activi-.
ties (or assignments)dwith which it can asso;iate'facu1ty
.resource use--=through faculty data files, information from‘;

the depértment head, or some similar method. PDM’théh will
accumu]até the information for a]]_facu]fy in theldepértment
and show the appﬁOpriate_distribution of activity units (for

example, student credit hours generated) and compensation.

In a similar manner, the "Person Type" codes in PDM may be '
used at the ihstitutionfs discretion to produce the Facu]tx)‘
Descriptors in Table IV.2. The institution may .define a set
of codes to describe distinct subsets of faculty and the
resources assoﬁiated with-them. The ébde§ may be used to
define faculty rank, sex, teﬁure status, and the 1ike; and
‘information may be aggregated according to.these variab]esv

or combinations of them.

The data in Tables IV.3 and 1V.6, Departmental Direct Cost
Summafy, are obﬁained from the unit cost and co§t~by object
reports of the Data Management Modu]é; fhe accumulation of
departmental direct costs by object of expenditure is an
institutional option in IEP--one that many institutions will
choose not to exercise. fh\these cases it will be possible

. to show only two cost components: facu]fy'compensation (or

29
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' / Table iV.4

A PROFILE OF THE DEPARTMENT OF MATHEMATICS, 1973-74

. Part 3. 'Contribution of the Mathematics Department to Studerjt Programs

" Student Credit Hours * Direct Costs
. ‘ 7 OF ' % OF
: : LOWER -| UPPER DEPART- | LOWER | UPPER " DEPART-
Student Programs DIVISION | DIVISION {- TOTAL | MENTAL | DIVISION | DIVISION| TOTAL | MENTAL ,
‘ ' TOTAL TOTAL
®. ® ©- & 66 . 6 O
Administration, Management 15 15 - 0.1 ] $ 240 $ 240 0.1
Anthropology . 15 12 27 - .2, 280 $§ 780 1,020 .4
Art : 153 153 - 1.2 2,448 2,448 .9
Biology ' 150 120 270, 2.2 2,400 7,800 10,200 3.9
Botany . 45 15 . 60 .5 720 - 975 " 1,695 .6
Business Administration 948 60 1,008 8.1 15,168 . 3,900 19,068 7.3
Business Education " 54 54 .4 864 ° 864 .3
Chemistry : 72 40 12 .9 1,152 2,600 3,752 1.4
Communication and Speech . 9% . 96 ..8 1,536 ' 1,536 6
Education 651 57 . 708 5.7 10,416 3,705 14,121 5.4
English N 168 168 1.3 2,688 2,688 1.0
Geography 12 12 ) | 192 ‘ 192 |
& Geology : . 105 30 135 1.0 1,680 1,950 3,630 1.4
History 108 9 nz .9 1,728 585 2,313 .9
Home Economics ' 51 ' : 51 .4 816 816 .3
Industrial Technology 57 15 72 .6 912 975 1,887 .7
_Interdepartmental Studies 72 9 81 71,182 585 1,737 7
Leisure Services 57 57 - .5 912 912 .3
Mass Media ‘ 30 . 30 .2 480 480 2.
: Math--BA/BS : 87 216 303 2.4 1,392 14,040 15,432 9
Math--BA-Ed 159 258 417 3.4 2,544 16,770 19,314 .4
Music 237 237 1.9 3,792 ’ 3,792 1.5
‘Philosophy . R 12 N 192 - 192 A
Physical Education and Health 255 2o, 287 2.1 4,080 780 4,860 1.9
Physics . . 9 - 38 128 1.0 1,440 2,470 3,910 1.5
Political Science 105 9 114 .9 1,680 ° 585 2,265 9
PFe-Pnofessiona1 633 12 645 5.2 710,128 780 10,908 4.2 v
Psychology ' 225 © 225 1.8 3,600 3,600 - 1.4
Sociology ' ’ 108 ' 108 .9 1,728 1,728 1
Spanish e o5 -+ 15 J 0, 240 - 240 A
Theater and Drama 12 12 | 192 192 .1
Zoology 30 30 2 480 . 480 .2
Undecided 6,336 360 6,696 53.8 101,376 23,400 124,776 47.8
DEPARTMENTAL TOTAL . 11,163 1,272 12,435 100.0% $178,608  $82,680 $261,288 100,0%

.

*DetaiT ﬁ;ay not add due to rounding.
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| Table IV.5 | ////

A PROFILE OF THE DEPARTMENT OF BUSINESS Aoﬁﬂzyé}RATIon, 1973-74
Part 1. 1F§CU]t¥¥ReSOUPCG Su ary

ﬁ

-+ A, Faculty Descriptors /

£ . E
v Associate Assistant Instructor/ ‘
4 Professor Professor Professor _Lecturer Total
Headcount / 3. 3 7 ’;9 ‘ 22
Full-time equivalents¥* 3 -3 6 - 2.6 14.6
Number-on tenure  / -3 3 0 0 6
/ ' | ;

: / . ) ' !
B.  Faculty Activities N ' 3

Student ‘
o : Credit Compensation . % Com-
Activities % Time Hours Distribution pensation
Scheduled teaching : »
200 level , ’ 13.72 5,835 - $ 29,767 212.37
300 level ‘ 25.54 8,775 , 66,567 27.66
400 + level . 27.06 2,676 60,803 25.26
| 66.32 17,286 157,137 65.29
Unscheduled teaching 1.88 - 4,308 1.79
Academic advising _ 6.75 - 16,298 6.77
Curriculum development 3.28 "o, 15524 3.13
Project research 7.80 19,300 8.02
Student service 0.20 . 304 0.13
Administrative duties 4.34.. - - 11,907 4.95
Committees 5.86 - 15,418 6.41
Public service : 3.48 __8,465 3.52
TOTAL 100.00** - 17,286 $240 661 100.00**
Student Credit Hours/FTE: 1184 : : e
Compensation §$/FTE: $16,484 v ' C

*The full-time equ1va1éhcy for facvlty is defined by the institution. Alterna-

- tively, the institution may use the "service months" f1gure taken from the
Personnel Data Module.

**Detail may not add due to rounding.
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Comments:

1.

faculty saiaries) from PDM, and all other departmental direct

costs. It will not be poss1b1e to show 1ine 1.b and line 2

- separately 1n the tabTe. It will be seen in Section V, however,

that for cost anaiysns purposes there may be considerable
advantage in the the ability to?examine costs by-object of

expenditure. . K , 3

Part 3, departmental contributions to student programs
(Tables IV.4 and‘IV.7):»is central to the pnofi]es of
instructional denantments; The information here is. taken
from the discipline contribution reports df the Student
Data Modu]et(SDM) and the unit cost reports of DMM. The"
institution has the option--and is encouraged'to’exercise
it--of comuining the two data types (credit hours and costs)
in a single\DMM redort to produce columns A, B, C, E, F, and.
G. The pe :enteges in columns D and H are again produeed

: \ : L

manually or‘in the-Data Management Module.

RN

“Tables IV.1, IV.4, and IV.7 all contain,deta from the Student

Qata Module, which‘has four dimensions: ~discipline, course
ievei; student program, End student level. In our exampies,
for the sake of breVity, ‘'we have used oniy three of those
dimensions--we have not shown student Tevels w1thin the
student programs supported by'each department; "That fourth
dimension can easily be‘added, and for most anah‘/ses--whethelr"~
they are s1mp1y descriptive or are more compiex--it shouid be

added

of
T
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1.

2.

Y

Table IV.6

A PROFILE OF THE. DEPARTMENT OF BUSINESS ADMINISTRATION, 1973-74

" Part 2. Departmenta]<Direct Cost Summary

Upper Divis

. l Lower Division ion “
o ~ Courses Coursed « Total
Object of Expenditure i - $ % i % $ %
Per§ohne1:
a. Faculty compensation  $45,484 78.0  $195,177 89.7  $240,661 87.2
b. Other compensation - ; 7,513 12.9 13,654 6.3 21,167 7.7
 Subtotal 52,997 90.9 208,831  96.0- 261,828 94.9'
- Supplies and services - 5,353 9.1 8,738 4.0 14,091 5.1

and equipment

v

TOTAL - hk S $58,350,
Student Credit Heurs (SCH) 5,835
, %
“Direct Unit Cost ($/SCH) 810
46
. 33

100.0  $217,569  100.0°

n

11,451

$19

$275,919 100.0
17,286

$16




Table IV.7 .

A PROFILE OF THE DEPARTMENT OF BUSINESS ADMINISTRATION, 1973-74

Part 3. Contribution of the Busiﬁéss.Adm{histration'Departménf to Student Programs

Student Credit Hours Direct Costs
: i % OF TOF
. LOWER | UPPER DEPART- | LOWER ‘| UPPER DEPART~
Student Programs | DIVISION | DIVISION | TOTAL | MENTAL | DIVISION | pIvision| ToTAL | MENTAL
. e TOTAL : 1 TOTAL
® & o0 o ©®© 6 66 O
Administration, Management 715 T 20 345 2.0 § 750 § 5,30 $ 5,880 2.1
Biology 45 21 66 .4 450 399 849 3
Business Administration 2,380 6,735 9,075 §2.5 23,400 127,965 151,365  55.1
Business Education 60 15 75 4 600 285 885 .3
Communication and Speech 15, 15 A 150 150 a
Education a5 75 120 .7 450 1,425 1,875 7
. English 45 45 .3 450 : 450 .2
Geography N 15 15 A ‘ 285 285 - A
Geology 15 15 Ry 150 150 a
Home Economics . 60 30 90 .5 600 570 1,170 4
Industria) Technology - 60 60 .3 1,40 1,140 .4
Interdepartmental Studies 30 150 180 1.0 300 2,850 3,150 1.1
Law and Justice ‘ 60 60 3 ' 1,940 1,40 .4
Leisure Services . 45 105 150 .9 450 1,995 2,485 .9
Mass Media 15 30 a5 .3 150 570 720 .3
Math 75 30 105 .6 750 570 1,320 .5
* Philosophy 45 45 .3 855 855 .3
Physical Education . 45 45 .3 " 855 855 .3
Political Science .30 . 45 75 .4 300 855 - 1,155 4
Pre-Professional 150 90 240 1.4 1,500 1,710 3,210 )
Psychology 15 15 . N : 285 285 .1
Sociology 105 105 .6 1,995 1,995, .7
Z0010gy . 15 15 a0 285 285 . .1
Undecided 2,790 3,495 6,285 3.4 -~ 27,900 66,405 94,305 .34.3’
DEPARTMENTAL' TOTAL 5,835 11,448 17,286  100.0% $58,350 $217,569 $275,919. 100.0*
[ /
*Detail may not 4dd due to rounding. ' *
; 1
]




. ’Simi]ar]y; it will be recalled that the examples use illustrative

~data from a four-year baccalaureate institution. - In institutions

with graduate courses and graduate programs, the necessary addi-/f

tions must be made to both course level and student level.

’The institutional overv1ew in Table IV. 1 conta1ns 1nformat1on

that 1s found also in Format E. 1 of the IEP Data Formats and

Definitions. It should be noted, however, that in the data
“formats all instructional activitiés are shown in terms of
semester credit hours or their equ1va1ent This standardiza- i
t1on 1s necessary to produce data that are compatible across

A

1nst1tut1ons; For 1ntra1nst1tut1ona1 purposes;v1fvanother
' standard is used (such as'quarter credits in, the examp1e shown
| here), it is not necessary and probab]y not desirable to convert
to semester credit equ1va1ents

| _
Throughout the examples given here, direct costs have been used
for illustration of the‘profiles. This has been done since it
is direct costs, rather than full cOsts,voyer which the head of,
the instructional organization unit is Tikely to be’able to//{
exercise some d1scret1on .It should be noted, -however,\t dt
“the full costs ca1cu1ated and reported in DMM may easil be
‘attached as additional columns to the institutional o¥erview

table and the department profiles.

3y
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" given of the activities of all faculty in the department. For

‘activity distributions for éubsets of faculty (perhaps by rank)

show, for-.example, that some éctivities were not "allowed" as

vcogtable,'or:that the amount of time actually spent on special

S IV.5.)

In part 1.B of each profile (Tables IV.2 and IV.5) a.summary is

some purposes involving debértménta] planning or the and]ySis

of faculty resource use, the department head will want to examine

or even for individual faculty mémbers. Either of these options
i ' _ _
may be exercised in the Faculty Activity Module.or thefPersonne1

Data Module (see Procedure 2 above). Such examination might

kinds of activities did not match well with the amount of
released time allocated fof‘them. (Effects such as these are

reflected in the fact that the time distributions are not S

jdentical to the compensation distributions in Tables .IV.2 and.

Y

N

The same kind of}pkofi]é that has been presented here for a

. department also may be -constructed for higher level organization N

“units (such as the College of Arts and‘SEience) or- for groups

of discip]ines that are felt to‘be similar in terms of. their

conteﬁt\ their instructional methodology, theiﬁ student clientele,

LR

'6r other factors of interest. The summary information needed is

obtained eaéi]y by requestfng apprqﬁriate aggregations of data

‘in the- reports of the Data Manégement Mpdd]e.




7. The.information given in \the sample profiles is all for a single

time period, but someaof the most user],app]ications of IEP data
(or~otner data sets) may. rely\on the availability of the information
over several time periods. Thi kind of comparattve analysis over
time is discussed in Section VIT. ‘The reader also may want: to

keep in m1nd 1ts app11cab111ty to some of the ana]yses descr1bed in

_ the intervening sections.

Planning and Management Applications

-

The'departmenta1 profiles d]]ustrated nere, and the variations described in
Comment 6, contain information used in many of the ana]yt1ca1 studies. procedures _
described in Sections V and VII of this manual. Even w1thout those more detailed
analyses, however, the prof%]es are user] as descr1pt1ve summaries of 1nformat1on
- about the magn1tude of teach1ng act1v1ty, the mix and cost of teach1ng activities
:by level, the re1at1ve magn1tude of teach1ng and other act1v1t1es conducted

by the facu]ty, and tne cred1t hour and do]]ar contr1but1on of the department

‘to the institution’ syétudent programs.

3

[

-~ The profiles may thus be usedﬁfor addressing the following kinds of planning

and resource a110cation concerns :* -

i

e Resource utilization at different conrse levels ‘and for different activities.
o Differences in prbductivity;-between departments or for the -same depart-

‘ment over time.

*For a detailed and 1ntens1ve treatment of departmental planning, the reader 1s
referred to Miyataki and Gray, 1975. ‘

‘50 | |
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K]

e Potential effects on, the department of student}program‘shifts.
(To what extent does the department act in a service mode, relying
on “consumers" outside the department? Does it have a strong
clientele group involved in its own student program?) .
e Eramination of costs. (To what extent.doe§ the'department have
the capability to reduce costs, especia]]ykwhen demand goes down?
‘How close is it to being locked in by tenure?) |
o Where can resources be sh1fted to achieve the most beneficial
product1v1ty levels at reasonab]e cost to the 1nst1tut1on7 Is
‘there an unexpected disparity between lower and upper division ‘ »
- resource use, or among re]ated disciplines that were assumed to

be similar?

In ‘the aggregate, these" prof11es also descr1be the most important and probably

~ -

the 1argest component of the work of the 1nst1tut1on its instructional act1v1ties.
They may therefore be usefu] for examining the manner in which the 1nst1tut1on

carries out its mission and seeks to ach1eve its goa]s ;

?




Purpose:

Prototype:

B. Profiles of Student Programs

The stddgnt program profjles are constructed so that the user may

examine at one time all IEP data associated with a particular

"“student degree program or group of programs. Data are obtained

from both the IEP data formats and the computer printouts of the

‘NCHEMS'tosting and Data Management System. The profiles are

intended to give a well-rounded picturé of the student program
with-resbect to its size, studeht‘course consumption across

disciplines, drop-out rates, program completion measures,

characteristics of program completers, and measures of student

’outcdmes. In addition, they provide a 1imi ted picture of student

program costs. (The limitations will be discussed in the Comments

section following the profiles.)

The use of these profiles in institutional analysis is illustrated
in the sections on cost and 6utcomes studies_ﬁaantrend analysis.
The profiles also are helpful in providing information for the
close examinaffon of é single student program or group of programs,

and for the comparisbn of programs across thé institution.

The first table in this section is qﬁ overview of the institution's
student programs, similar to that given for departments in Table
IV.1 above. This is ﬁo]]qwed'by student‘program,profi1es in three

parts:.
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Procedures:

o Student program credit hour consumption, by discipline.
(] A student program activity and cost summary.

e A student Gutcomes- summary.

Each of the first two parts is illustrated with data from two
different stUdent'programs, a mathematics program and a business

administration hrogram. This will give the reader an opportunity

- to make comparisons between programs. To avoid overburdeﬁing the

reader with tables, however, a singﬂe illustiration bf,the student
outcomes summary'(the third part) is given for the business

administration program.

The information in the student program profiles is obtained'froh
Format F.1 of the IEP dafa formats and from two modules of the
NCHEMS Costing‘and Data Management System, the Student Outéomes
Modu]e (SOM) and’ the Data Management Module (DMM). The data dre
available either‘diréct]y from thg computer printouts orfthrqugh

simple arithmeticﬂoperations on the printed data.

1. Table IV.8 is a summary of student -enrollments, p;ogram
l comp]etibns, and direcf costs for all identifiable student
’degrEe programs in the fnstitution. -Co]umns'A,.F, apd H
‘are takeq from tHe prograh unit cost reports of DMM. In
those reports, the'enro11ments (Column A) will usually be
g{ven in terms of credit hours rather than student FTE. It

Awi11'probab1y'bé of benefit to convert.,this measure to FTE
54
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Table IV.9 )

1

A PROFILE OF THE MATHEMATICS BA/BS PROGRAM, 1973-74

Part 1. Student Program Credit Hour Consumption, by Discipline

Student Credit Hours ‘ ' Direct Costs
' % OF % OF
. LOWER UPPER PROGRAM LOWER - UPPER PROGRAM
Disciplines DIVISION |DIVISION TOTAL TOTAL  {DIVISION DIVISION _TOTALil TOTAL
b & © @ © ©® 0 ©®
Aerospace (25)* 12 12 1.4 $ 300 $ 300 0.9
AF ROTC (813 6 L6 7 486 _ 486 1.5
Art 21y 12 12 1.4 $ 252 252 .8
Biological ‘Science . (23) 21 21 2.5 483 483 1.5
Business Administration (16) 30 30 3.6 480 480 1.5
Business Education (28)
Chemistry (43) 15 12 27 3.2 . 645 516 1,161 3.6
Communications (24) \ : _ .
Computer_Science (41) 12 " 60 72 8.6 492 2,460 2,952 9.3 ‘
Economics (31) ‘
Education (34) . 12 12 1.4 _ 408 ) 408 1.3
English (24) 15 -9 24 7 2.9 360 216 576 1.8
French (35) _
Geography (23) 15 15 1.8 345 345 1.1
Geology (25) 48 ‘ 48 5f7 1,200 1,200 3.8
German (31) 24 15 39 4,7 744 465 1,209 - 3.8
Health Education, (18)
History (21) . .
Home Economic$~- (25) 12 12 1.4 ’ 300 300 .9
Math (LD 16, UD 65) 57 © 246 303 36.2 912 15,990 16,902 53.1
Music _ (30) -
Philosophy (25) 12 12 1.4 300 300 .9
Physical Education (37) 15 3 18 2.2 535“ m 666 2.1
Physics (27) 39 48 87 ‘1Q;4 1,053 1,296 2,349 7.4
Political Science (26) 15 15 1.8 ‘ 390 . 390 1.2
Psychology (13) 15 12 27 3.2 195 156 351 1.1
Social Science (25) . B :
Sociology (16) 15 30 45 5.4 240 480 720 2.3
Spanish (29) '
Tech./Ind. Education  (43)
PROGRAM TOTAL ‘ 303 534 837 100.0%*  $7,917  $23,913  $31,830  100.0%*

*Numbers in parentheses are discipline unit costs ($/SCH), with Yower division and upper division costs
averaged for purposes of illustration, except in math where they are shown separately,

**Detail may not add due to rounding. 42
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‘Table IV.10

A PROFILE OF THE MATHEMATICS BA/BS PROGRAM, 1973-74

§

Part 2. Student Program Activity and Cost Summary

Activity or Fower NUpper ' Program 1

Cost,MeasUrebl Division Division Total
Total SCH 303 534 837
FTE students* 6.73 11.87 - 186
Headcount students . 6 11 17
SCH/Headcount : 50.5 48.5 49.2 &
‘Total direct costs ‘ $7,917 . $23,913 $31,830
Direct cost/SCH - 26.13 ~ 44,78 38.03
Direct cost/FTE ' 1,176 2,015 - 1,711
Direct cost/Headcount 1,320 - 2,174 1,872 =
Total full costs © $14,488 $42,804°  $57,292
Full cost/SCH _ 47.82 80.16 68.45
Full cost/FTE 2,153 . 3,606 3,080
Full cost/Headcount 2,415 3,891 3,370
Total full costs/direct costs  1.83 1.79 1.80

*Student FTE will be defined by the institution. The éxamp]e given here
is based-on 1 FTE = 45 SCH in quarter credits. . ,




Table IV.11 »

A PROFILE OF THE BUSINESS ACMINISTRATION BA PROGRAM, 1973-74
-

Part 1. Student Program Credit Hour Consumption, by Discipline

\
h N Student Credit Hours Direct Costs
% OF ! % OF
. - LOKER UPPER ) LOWER | UPPER
Disciplines . TTPLVISION | DIVISION  TOTAL ,PRggﬁr DIVISION DIyISION TOTAL | PROGRAM
w e © O - ® ©® O
Aerospace (25)* 54 60. 114 0.6 $1,350 $ 1,500 $ 2,850 0.7
AF ROTC (81) 33 "33. .2 2,673 2,673 .7
Art (21) 96 165 - 261 1.4 2,016 3,465 5,481 1.3,
Anthropology (19) 168 84 252 1.3 3,192 1,596 - 4,788 1.2
Biological Science (23) 150 72 222 1.2 3,450 1,656 5,106 1.2
Botany (29) 15 i5 .1 435 oL 435 .1
Business Administratjion ‘
(LD 10, UD 19) 1,800 7,059 8,859 46.9 18,000 134,121 152,121 37.1
Business Education (28) 144 186 330 1.8 - 4,032 5,208 9,240 2.3°
Chemistry (43) 120 114 234 1.2 5,160 45902 10,062 2.5
Chinese (29) 15 15 N 435 435 [ I
Communications (28) 72 138 210 1.1 1,728 3,312 5,040 1.2
*Computer Science (41) 24 144 168 .9 984 5,904 6,888 1.7
Drama (33) 69 12 81 L 2,277 . 396 2,673 .7
Economics (31) 735 1,185 .1,920 10.2 22,785 +36,735 59,520 14.5
Education (34) 21 45 " 66 .4 714 * 1,530 2,244 .5
English (24) 222 291 513 2.7 5,328 6,984 . 12,312 3.0
Environmental Studies (22) 15 90" 105 .6 330 1,980 2,310 .6
Ethnic Studies (34) 15 -54 69 4 510 1,836 2,346 .6
Explokatory Studies (12) 12 12 . 144 - 144 <.
Frenc ' (35) 9 9 <. 315 ~ 315, . 2
-Geography (23) 132 81 213 1.1 3,036 1,863 4,899 1.2 1
Geology (25) 129 63 ° 192 1.0 3,225 1,575 4,800 1.2 .
German (31) 15 30 45 .2 ©465 - 7930 1,395 | .3
Hea'lth (18) 114 51 165 .9 2,052 918 2,970 .7
History . (21) 195 129 324 1.7 4-,095 2,709 6,804 1.7
Home Economics (25) 81 -66 147 .8 2,025 1,650 3,675 .9
Humanities (1) 165 - 54 219 - 1.2 1,815 © 594 | 2,409 .6
Law and Justice (28) 12 b1 63 .3 336 1,428 1,764 .4
Leisure Services (23) ?HL\\ 45 .2 1,035 1,035 .3
Mathematics (21) 624 369 \\‘ 993 5.3 - 13,104 ., 7,749 20,853 5.1
Music (30) 168 195 ~. 363 1.9 5,040 5,850 10,890 2.7
Philosophy (25) 12 84 -96 .5 300 2,100 2,400 )
Physicai Education (37) 279 297 576~ 3.0 10,323 10,989 21,312 © 5.2
Physics ' (27) . - 45 45 ~. .2 : 1,215 1,215 .3
Political Science (26) . 90 [ 150 .8 2,340 -~ 1,560 . 3,900 1.0
Psychology (13) 426 387. 813 » 4.3 5,538 5,031 10,569 2.6
Religious Studies, (17) 12 12 N - 204 204 <.
Safety Education (37) 18. 9 \ 27 . .1 666 333 999 .2
Sociology (16) . 294 294 \ 588 3.1 4,704 4,704 9,408 2.3 )
Spanish ) (29) ’ 84 54 \\ 138 .7 2,436 1,566 4,002 1.0 "
Tech./Ind. Education (43) 72 102 0 N174 .9 3,096 4,386 7,482 1.8 Vo
. N B U “
PROGRAM TOTAL 6,630 12,246 18,876  100.0% $136,887 §273,081 $409,068  100.0%% |

N
.

o ) : . N - R
*Numbers in parentheses are discipline unit costs ($/SCH), with lower division and upper division costs averaged
for purposes of illustration, except in business administration where they are shown separately.

\\

2 \ |

b \

**Detail may not add due to rounding.
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- (using the institution's definition) for c6mparison with

the program completion measure.  The FTE figures in Column A
may be found also in tHe;pFogram enrollments report of DMM.
Column. D of Table IV.8 contains data from Format F.1 of the

IEP data, formats.

-

~ Two different percentage distributions of enrollments are ‘given

in Columns B and C. The percentages'iﬁQCo1umn B are calculated
on the basis of total enrollments (6256 in the i]iustration),
Whi]e those in Coiumn C are calculated on the basis of declared
majors (6256 - 2698 undecided = 3558 in the illustration).-

The second of these is probably more appropriate for comparison
with the pfogr&m completion figures in Column EL( A1l of fhe '
percentages (Co]uhns B, é, E, and G) may be coméuted manually or

in the Data Management Module.

Tables IV.9 and 11 show the pattern of student credit hour

consumption, by each of the two student programs, across all

!

the disciplines of the institution, and the associated direct
S |
costs. They may be considered the counterpart of Tables IV.4

and IV.7 in the departmental profi]eé. The data are taken from

the program unit cost reports of OMM. As above, the percentages

in Columns D and H of each table may be ca]cd]ated“manua11y or

by computer.

58
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Table IV.12.

A PROFILE OF THE BUSINESS ADMINISTRATION BA PROGRAM, 1973-74

Part 2. Student Program Activity and Cost Summagy )

- Activity or Lower | Upper " Program

Cost Measure ‘ . Division Division Total

~1.. Total SCH ' . 6,630 12,246 18,876

2. FTE students* o 147.33 272.13 419.46

3.  Headcount students 144 . 266 410

4.  SCH/Headcount o 46.0 46.0 46.0

| 5. Total direct_costs ' _  $136,887 _  $273,081  $409,968
- 6. Direct cost/SCH 720,65 22.30 21.72
‘7. Direct cost/FTE : 929 1,003 977

8. Direct cost/Headcount 951 - 1,02 - 1,000

9. Total full costs $239,552  $483,353  $722,905-

10.  Full cost/SCH - 36.13 39.47 38.30

1. Full cost/FTE 1,626 1,776 1,723

12.  Full cost/Headcount 1,664 1,817 1,763

13. Total full costs/direct costs 1.76 ' 1.77 1.76

. *Student FTE wi]1'be defined by the institution. The example given here
is baséd on 1 FTE = 45 SCH in quarter credits.

-~y
S/ 4
O
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" . " . ‘ . //
; Table IV.13 (continued)

e
¥

o

8. Student Outcomes Questionnaire Information Summary {continued)

.

5. Current and Long-Run Occupational and Educat{bnal Program Areas X
N - : ‘ ‘Area of | Intended Area of
AR ' Current ' Long-Run Area of Planned
Occupational and Educational Program Categories Job : Career Next Degree |Highest Degree
p ) .| N % N ‘% N % N. %
030 Agriculture and Natural Resources 2 2.2 6 4.0 ' 4 2.7
060 Architecture and Environmental Design , ' i
090 Assembly,. Installation, Maintenance, Repair 2 2.2
120 Biological Sciences ot
* 150 "Building and Construction Trades N .
180 Business,'Management, and Cﬁmme?ce 60 66.7 88 58.7 52 86.7 110 73.3 i
210 Communications : 4 4.4° 6 4.0 4 2.7
240 Combuter and Information Sciences 6 6.7 10 6.7 2 5.3 8- 5.3
270 Education , 4 44 |20 133 |2 3.3 6 4.0

300 Engineering

330 Fine, Applied, and Performing Arts ' -

360 Foreign Languages

390 Health Services

420 Home Ecohomigs and Homemaking

450 “Interdisciplinary Studies .

480 Law- . 2 2.2 6 4.0 o 6 4.0

510 Letters -

540 Library Science

570 Machine Trades - ’ : ‘

600 Mathematics and Statistics '

630 Military Sciences

660 .Personal Services A

690 Physical Scignces

720 Psychology _

750 Public Afféirs and Services 8 8.9 14 9.3 4 6.7 - 12 8.0
. 780 Social Sciences ] ' « 1 o
810 Theology : - o .

998 Undecided -

999 Other

TOTAL u 90  100.0% (150 100.0% |60  100.0% | 150 100.0*

* Detail may not add due to rounding.
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3.

4.
I .

‘and total full costs (line 9), are from the program unit cost

; Tables IV.10 and 12 bring together student program activity

and cost measures that, for the most part, have been referenced

elsewhere. Total SCH (line 1), total direct costs (line 5),

reports of DMM.’ FTE'students (1ine 2) may be calculated directly:

!

from the SCH 1n 11ne 1, using the 1nst1tut1on s definition of

FTE (see the footnote to Tables IV.10 and 12)

If the institution has completed the program enroI]ments report

~of DMM, the FTE figure may be found there also, along with the.

data for headcount enrollments (1ine 3). 1If the DMM program

enrollments report has not been-used, the headcount enrollment

'figures may be taken from Format F.1 of the IEP;data formats

instead.

Once the cred1t hour, FTE student, and headcount student 1nformat1on
has been obt.ined, the un1t costs in 11nes 6, 7, 8, 10 11, and 12

may be ca]culated for each student level and for the program as a

-whole. The measures in lines 4 and 13 have been added since they

"may be of use in the description and analysis of costs within and.

across student programs.

Table IV.13‘isﬁa summary of all IEP student outcomes information-

for the progrem. Section A of the table contains information

from institutional records on enrollments, program completions,




2

- SAMPLE GRAPHIC DISPLAYS OF OUTCOMES DATA

Not
Planning

FigurelV.,1

N —150

Do Not
Intend Tfo Apply

To Look (27%)

(51%)

Intend To Apply
Within One Year

|
Have ApphT\d
os\n)

|

B.3.a Current Job Plans B.4.a Current Educational Plans )

3

Bachelor’s (23%)

Master's (52%)

B.4.d Highest Degr.e‘g Planned

50
- ' ' N—90 ) -
40 . - Mean — $9860
. : Median —1~ $9475
3 30 )

20

Percentage

N 10 n 12 13 14 15 te
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and exiting students. This is the same information as that
shown in Format F.1 of the IEP data formats, except for the

ratios in items 2.b and 3.c, which have been calculated

specifically for these profiles. °

The remainder of Table IV.13 is a summary of information -
provided by the student on the NCHEMS Student Outcomes
Questiohnaire fpr Program Completers.* This questionnhaire
data summ?ry is taken directly from the printed reports of "
the Student Outcomes Modu]é._ In the present'examp1e,_this
information has been summarized for a particplar student
program and degreevtype. It shdu]d be noted, however, that
othér aggregation options are open to the institution in
using SOM; for examp]e; summafies mayAbe prepared by ﬁEGIS s
codes, by institutional majoricodes, by student level, and for

the institution as a whole.

| In prgparing the student outcomes portion of the student progfam
profile, the institutibna] analyst ‘should coﬁsidér the use of
- graphic piésentatidns of some of the data. Such displays,
exﬁmp]es of which are shown'in_Figuré Iv.1, 6ften communicate
 reTevant ihformatioq more effectively and;more,quick]y than

columns of numbers and do so without the loss of important data.

/ . ' 1

*A summary of questionnaire items is included in the appendix.
6o |
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\ Comments: 1. The reader may have noted that the total di;ect cost figures
- shown in Tables IV.1 and IV.8 are not identical. AThis is
. explained by the fact that some o% the student credit hours
generated by the disciplines were "cohsuﬁed" by part-time
nondegree students. Tﬁése credit hours are reflected in Table

L _ V.1, but not in IV.8.

2;1 As was the case with the departmental profiles,-only three of
'the‘four dimensions of the Student Data Module reports-have _ R

been used in the examples given here--course level is not shown

for each of the disciplines "consumed" by the student progFam.
A(T6A111ustrate, in Table IV.9, Column A shows lower division
, o - mathematics studen%s consuming 12 SCH in aerospace science but
| it does not specify how many of thoseASCH are in lower d%v%sion

courses and how many in upper division.)

An additional simplification is noted in the footnote oﬁ part
one of each prgfile} a single unit cost figure hashbeen used
for each of the disciplines "consumed." %In actuality, if the
program's students congumed'credit hours at different course
lTevels within a discipliné, the appropriate unit cost ‘would be
used for‘eacﬁ course level in cé]ﬁu]ating pkogram costs. (In

practice, this is accomplished in the Data Management Modu]e.)

3. The difficulty of arriving at the real costs to the institution

for a student program should be clearly recognized. The cost

6
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!

figures shown in pakts one and two of each profile are on]yi”
those'Eosfs that derive from the instructional disciplines

and that are distributed to student programs according to
student crgdif hours cbnsumed. But a student program impqses
many costs on the,institugion that do not derive from costs in
the instructional discip]%nes and that may not be related to
credit hour consumption. Useful ekamp]es may be cited fn many
aréas of academic,support,'institutiona1'suppor£, and student
service, in which the student who carries Si* credits may well
impose as much of a load on the support funcfions as one who
carries 15 credits. The point to de made is simply that the
cost figures presented in these profiles must be /interpreted

and used with due caution.

Another caution must be exercised with respect to the student
dutcomes‘information, particularly in those prdgrams Qith

small numbers -of students and program completers. f;,is
recommended that whenever 'percentages are shown for a measure,
the number ofﬁindividua]s repkeéented should be shown also.
Problems arising in statistica] analy$is when small numbers

are inyo1ved are discussea‘in more détai] in fhe sections’
dealing with analytical sfudies. Even in the de5criptfve‘
displays given in this section, however, méaqs, médians,'and
percentages should not be used\without an accompanyiné indication

of the abso]dte numbers involved.
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5. The examp]es given here are-all for ihdividua] St dent programs--
that is, a single major‘and a sihg]e degree type. | Some questions
of'{nteresf to the institution may best be addressed by examining

‘ﬂ“‘ o - aggregations of student program information, by maj?r or-degree,
_type or both. One such example might involve comparisons of
_ lower division and up;gfggi!i§iQn;creditwhour~consumptionfbetweenj
humanities.and social science undergraduates. Another mi&ht '
consider job placement rates or student perceptions of growth
for bachelor's versus master's degree recipients. The institution

is encouraged to exercise such options through the flexibility of

the NCHEMS Costing and Data Management System software.

Planning and Management Applications

The profiles in this section are in¢ended to be useful in describing the institu-
tion's student degree programs. fhey should enable the use;‘to lock behind ‘
certéin assgmptions about the cu?r%cu]um, for example, to discover what péttern
of courses actually constitutes the instructional experience of the progkam’s
students. Such a discoverx‘may have important implications for curriculum

development and for decisions concerning‘program additions and deletions.

Other planning and management activities are assisted by these profiles, as
illustrated by the following brief examples:.

® Program assessment. Is the program achieving what the institution

expects of it? What activities do students pursue when they leave




__the program? What-are their long-termplans? How well do these
results match with the program's objectives?

¢ Course demand. What can be learned from current consumption patterns

to prepare for the future? What changes in course patterns take
place in'the transition from Tower to upﬁer djvision?‘ If a program
is expanding (or coﬁtracting), what are the course !oad implications
for the disciplines? | |

e Program curriculum comparisons. How alike or different are the insti-

tﬁtion's student programs in terms of curricular compdsition? What
are the implications boncerning\the variety of 1earni&g opportunities
for students? What are the effeéts'on the ease with %hich students
may transfer froh one program to another? é/

are programs in

° begram outcome comparisons. How alike or differe7
terms of student outcome measukes? Do programs that mﬁght be expected
to exhibit similar student outcomes in fact do so? Are there differences

in student "guccess" measures from one student level to another in the

program--say, between bachelor's and mastg;}s"egrée recipients?

¢ Program comparisons -over timefi What kinds off changé do programs exhibit
over time in terms of size, course consumption patterns, completion
rétes, and student outcome measures? What are the implications of
these qpanges for program p]ahning? Are new programs, in effect,
being created? Should some programs be phased out? Should some be

combined? What effects may be projected for the departments?

~1
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Ultimétely, the institutional decision maker will want to know why these
differences exist, yhx_fhese_changeé‘are occuiring, and how to cope with
them. Sections V through VII of this document a?e.intended to aésist in
. examining those matters in more detail. To a large degree, however, the
answers to those questions will be the resulf of particular institutional
situations or will depend on inforﬁation from outside the institution

(such as job market data) that is not a part oF the IEP data base.

- Nonetheless, these profiles constructed from IEP data, and institutional
variatiqns of thém; can provide important-ihformation about the institution's
activifies'from a somewhat different perspective than'thgt.often held by the
manager of a department or division. They may thus.resu]trin a more active
~concern for the management of student programs on thg part of institutional

decision makers.

~1
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ANALYTICAL STUDIES OF COST DATA //
. / 7
. ///

JThe ana1Ytica1 studies sections of this manual are intendgd to proyide procedures
and techniques for isolating, examining, and exp]aining7differences among insti-
tutional components in costs and in outcomes. Because the instructional depart-
ment (or discipline) and student program components/are of primary interest for

planning and management purposes, these two 1nst1¢ut1ona1 components will be ”/////”

emphas1zed throughout the procedures and examp]és given in this section.

The principal difference between these sections and the preceding profi]eiand
narrative sections’ie in the emphasis that will be placed on exp]aining‘rather -
than simply describing departmental or program differences in costs or outcomes;
that is, the analytical studies‘sections will provide procedures for investigating
sueh questions as: ‘ |
o Why does department X have costs that ane ;wice as high as a similar
depq;tment‘s costs? | o s
° whai factors account for the relatively low costs fon_students in
degree program Y? M
e Why are 80 percen£ of students in program X able to obtain jobs after
graduation’while'dn1&‘40 percent of students in program Y are able to
do so?
e What studenﬁ eharacteristics help to explain why the average studenf

in program X takes five years to complete a degree?

~d
[A]
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~ There is another .difference between these sections and‘previous ones: that

is the attempt to build new variables or indjces'fron several existing pieces
of data. ' For example, in the procedures for analytical studies of costs, three
methods are shown for aggregating existing information into a "cost per degree"
estimate. ‘Thus, where appropriate, procedures will be developed for rearranging

or aggregating data into)new, more useful variables or constructs.

General Purpose and Uses of Analytical Studies

The general purpose under]ying any analytical study in this manual is the
improvement of planning and management by the provision'of accurate, up-to-.
-date information on which to base decisions. More specifically, however,

the objective of perfprming in-deptn analytical studies is to provide tools
for going beyond the pnnfi1ing or descriptive stage toward’an understanding
of the causes or reasons underlying differences in sfudent programs, départ-
ments, or other institutional components of interest. A step has been made
toward understanding cdsts, for example, when one compares departmental
profiles and notices that the physics departmen% costs twice as mucn to
operate per credit hour produced as the!mathudepartment. An even greater
step has been made tdward knowing the pbssib]e n1anning consequences of

this knowledge when fUrther an?]ysisirevea]s that the;physics department
spends’a substantial amount on supplies and sérvicesdand that 80 percent Qf!
the facu]ﬁy are of full professor rank, while the math department spends very
Tittle on supplies and services and only 25 percent of the facU]ty are of full

professor rank. Similarly, in studying outcome variables one might observe

.70
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that businesé majors aQerage five yeafs to complete antundergraduate degree,
while most other.majors finish %n‘approximately four years. Furthe? ana]ysi;
of the data might show that a large percentage of bdsiness majors are part- |
timé students, which increases understanding of the problem, and may lead to

improved planning and management decisions.

Thus the purpose of the procedures and analytical techhiques described in the
following sections is to facilitate :sound decision making in postsecondary
education by describing tools and furnishing examples that can be used to
answer the question of why sthent program and departmental differences exist

. in costs and in outcomes. The general approach will be to:

. o Examine descriptive summaries of the data across departments or student
,prograhs. (This steb relies on‘descriptive information and techniques
such as those found in the profiles in Section IV of this.manualr)

’oyProvide»methods of isolating 1ar§e-or significant differences among
student programs or departments.

® Provide techniques for ?b]lowing—up departmental or program differences
to attempt to eXp]ain the undey]ying causes.

® Discuss potential uses of the results of each analysis.

In this first section, describing methods for analyzing cost| data, three types

of cost studies* are presented:

*In the department cost study, direct’ costs are the primary focus, while full
.costs are used in all examples in the other two studies. Direct costs generally
are more appropriate when the intent is to examine cost factors directly under
the control of the department manager. - Full costs are more appropriate for
—pricing (such as tuition rate-setting) or other resource aquisition questions.
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1. The first study focuses on methods of identifying significant

differences and underlying explanatory factors in costs across

departments (or disciplines).’

2. The second study emphasizes identifying and explaining studenf

grogrem cost differences.
3. In the third cost analysis study, three methods are described

for computing costs per graduate and procedures are

suggested for identifying and’explaining.cost per graduate
differences among student programs.
/
It should be noted that while the areasiof emphasis for cost studies suggested
in this manual are fairly épecific (for example, examining direct costs across.
depareyents), many of the procedures suggested are very general. | Thus, wwth
m1n9f/mod1f1cat1ons, most of the procedures suggested below can be tailored
to f1t other cost ana1ys1s quest1ons concerning, for example, full costs across
departments or d1rect costs across programs or other institutional components

of interest.

N
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A. Studies 6f‘Cost Differences Among Departments (or Disciplines)

The first two steps in exploring and understanding departmental cost differences
. | are (a) examining (“getting a feeling for") the data and (b) identifying depart-
ments that are Significantly different from‘some norm. (The norm can be a prior
expectafion or a statistical value such as the mean or median across departments.
These two steps are combined in the procedure described below, since thé process
of looking for differences among departménts tends to familiarize the aha]yét

with the data.

Procedu?é: Isolating significant departmental cost differences. —— .

1. There are a number of direct cost-related variables associated {
with éach'discipline and course level that might be used to
investigate‘deparfmental_direct cost differences. These variables

A
include:

e Total student credit hours produced (SCH)
e Total direct cost - B
-0 Direct uhit cost

\- 0 Facﬁlty compensation per full-time equivalent (FTE)

Lo faculty member

e Student credit hours produced per faculty FTE.

2. _The %ﬁégested apprdach for dealing wfth these variables is to

rank departments within cqursellevel (Tower, upper, or graduate)

on the basis of direct unit cost and at the same time, display

- 70
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Table V.1

CREDIT HOURS,‘TOTAL DIRECT COST, AND DIRECT UNIT COST BY DEPARTMENT
Community College Data, 1973-74
“(Ranked by Direct Unit Cost)

. . : Credit - Total - Direct
Rank Department Name ~ _Hours - Direct Cost Unit Cost
1 - Education--0ther 1,180 . $ 9,310 % 7.89
2 Archaeology 126 1,078 8.55
3 Public Adm/Mgmt. 2,138 19,510 " 9.13
4 Public Services 106 1,086 10.25
5 Oceanography . 1,786 19,364 10.84
6 Banking & Finance - 3,648 43,981 12.06
7 Fire Control 870 11,336 13.03
8 Art History 2,035 28,676 ” 14.09
9 Criminotogy : 643 9,164 14.25
10 . Geography - 1,403 - 20,347 14.50
11 - Elementary Education- 14,210 - - 215,015 15.13
12 Chinese ' 226 3,745 16.57
13 English 2,142 ' 37,378 17.44
14 Psychology ‘ 7,081 | 123,637 17.46
15 Law Enforcement T1,132 - 20,812 18.39
R A Home Economics . 10,584 - 199,858 18.88
17 - Community Service - 2,918 - 55,415 18.99
18 Inhalation Ther. -~ 870 ‘ 17,558 20.18
197 Economics - 2,898 : 61,700 21.29
. -20 ~Urban Studies 336 7,291 21.70
21> History . 6,162 - 136,387 22.13
22 Medical Asst. 2,457 ;54,552 22.20 -
- 23 Surgical o 855 .+ 19,077 22.31
24 Accounting 5,983 135,401 22.63
25 . Business Statistics 570 13,687 24.01
26 Spanish N 1,206 31,117 25.80
27 Cinematography - ‘ ANy 386 . 10,594 27.45
28 Comp. Operator . ™ 484 13,681 28.27 .
" 29 Secretarial e 41,273 323,481 28.70
30 Diesel 3,888 -~ . 121,147 -31.16
31 Const. Buildings ) 8,558 266,866 - 31.18
32 -~ Comp. Programmer 5,238 - 167,196 - 31.92
33 Automotive : 9,747 316,194 32.44
34 Nursing, Pract. - 6,407 207,935 . 32.45
35 Welding 5,224 180,497 - . 34,55 .
36 Dental Asst. . 1,534 58,798 . 38.33
Y Photography 1,415 56,091 . 39.64
e 38 Agriculture 1,080 57,202 52.96
’ -39 ' Hotel - Rest. 1,207 73,805 . 61.15
40 Math/Science ‘ ' 119 10,226 85.93
4] - Engineering 205 18,375 89.63 °
42 Team Sports 96 12,486 130.06
43 Org. Chemistry 66 — 10,557 159.95
44 Physica Sciencg 56 11,084 A 197.93
. \ _
\\ » bt
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the vaiues of all (or some) of the other variables for each
department. .(Data menagement_computer programs can be used

. to produce the tables shown below, or the tables can be done

by hand.) Thisrprocedure results intaAdisplay similar to .
those showﬁ tn Tables V.1 and V.2. (Note that at least two
other variab]es, faculty compensation/FTE and SCH/Féculty FTE,
could have been included as columns in th° table at the option
of the ana]yst.) Th1s s1mp1e rank1ng may be of interest in
itself. For example, c]ustering of certain departments among
high (or low) ranks may be revea]ing._ Comparing actual rankings
with the preVailing "conventidna] wisdom" also may be instructive.

~,

Exceptionally high or low cost departments usually can be

identified from inspection of these tables. A

Convert the Qn1t cost 1nf0rmat1on to graphic form, us1ng\the
ranks obta1ned in ' the prev1ous step to sequence data points. |
Plot the unit cost values on the vertical'axis and departments
on the horizontal axis. Place the department with a rank of 1
tgclosest to the vertical axis, the department with a rank of 2
next closest, and so forth. This will facilitate visual iden-
tification of patterne or clusters. The resulting diagram
should be of the form shown in Figure'V.iq for the community

college data in Table V.1. One point of interest here concerns
the possible existence ofvany breéks in the cost trend. In

other words, do clusters emerge such that the cluster members

-1
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Table V.2a

CREDIT HOURS, TOTAL DIRECT COST, AND DIRECT UNIT COST
Lower Division Departments in a Large Research University, 1973-74
(Ranked by Direct Unit Cost)

: Credit Total Direct
Rank Department Name Hours Direct Cost Unit Cost
1 Anthropology ’ 3,246 $.10,724 $ 3.30
2 Musicology ’ 1,029 4,981 1.84
3 Naval Science 574 ~ 5,568 9.70
4 Sociology : 6,906 - 68,983 9.99
5 Psychology , , 12,879 165,854 . 12.88
6 Atmospheric Science 421 - 6,711 15.94
7 Computer Science 7,323 126,313 17.25
8 Economics . 16,908 303,661 - 17.96
9 Political Science 4,149 88,320 21.29
10 Statistics 2,943 70,599 23.99
11 Biological Science 32,780 788,649 24.06
12 Construction Tec. 1,405 36,942 . 26.29
13 Military Science 166 4,700 28.31
14 Education 3,174 93,886 29.58
15 Physics : 18,984 594,316 31.31
16 Chemistry: 39,442 1,288,638 32.67
17 Theatre 1,725 ™~ 60,766 35.23
18 English 27,135 970,988 35.78
19 Agronomy ’ 2,699 99,446 36.85
20 French 6,440 238,162 _ 36.98
21 Med. Chemistry 1,240 47,842 38.58-
22 Biochemistry 1,790 69,942 . 39.07
23 Philosophy . 4,344 179,056 41.22
24 Aero, Astro, Eng. S. 2,968 130,013 43,80
25 Physical Education 6,779 - 304,060 ‘ 44 .85
26 Mechanical Tech. - 2,974 138,717 . 46.64
27 Audio & Spch. Sci. 1,297 67,202 51.81
28 Electrical Tech. - 2,948 . 167,829 56.93
29 Nursing . 5,204 A 336,107 64.59
30 . Civil Engineering 6,202 427,752 68.97
31 Mechanical Engr. 3,785 272,499 71.99
32 Russian 851 62,463 73.40
33 Modern Languages N4 _ 10,298 90.33
34 Aviation Tech. : 4,049 371,703 -+ 91,80
35 General Agricul. 973 102,930 - 105.79 .
36 Mat. Sci. & Mtl1. En. - 162 17,346 107.07
37 - Entomology - 387 47,368 T 122.40
38" Nuclear Engr. - 289 : 36,636 126.77 °
39 Industrial Education g 770 - 99,564 129.30
40 Industrial Engr. 980 139,588 142,84 |
; - \
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Table V.2b
CREDIT HOURS, TOTAL. DIRECT COST, AND DIRECT UNIT COST

Upper Division Departments in a Large Research Un1vers1tx, 1973-74

(Ranked by D1rect Unit Cost)

Rank

Credit Total

Department Name Hours Direct Cost

Direct
Unit Cost

OCONOTOTPRWN —

Naval Science . 354 $ 3,698
Anthropology 2,421 33,704
Pharmacol. & Toxicology 621 10,015
Aero Sci.--Air Fonce 579 - 10,177
Child Dev.; Family Living 4,193 79,632
Psychology 9,323 190,923 .
Industrial Mgt. ' 20,376 443,470
Agric. Economics 4,023 103,473
Sociology 7,794 244,455
Creative Arts 5,492 178,952
Agronomy : 3,026 101,625
Clothing & Text 1,353 "50,167
Economics 3,009 116,984
Equipment & Fam. Hous. 1,443 56,897
Botany & Plant Path. 971 40,641
Military Band . 596 26,418
Institutional Mgt. < 1,845 83,071
General Home Economics ‘ 434  .----19,990
Supervision ‘ . 1,657 78,3060
Bionucleonics : 468 - 24,064
Forestry \ 1,937 102,250
Industrial Engr. \ 4,724 271,005
French ' 692 .- 40,420
Biological Science 1 »949 115,349
Agric. Engineering : 1, 435 90,342
Animal Science ' 3,177 204,441
Mechanical Tech. 1'250 80,945
Horticulture 1,977 130,316
Physics - 4,951 352,907
Mechanical Engr. 9,226 702,435
Chemical Engr. ' - 2,709 212,776
Nursing 720 58,669
Aero, Astro, Eng. S, : 2,627 ‘ 247,034
Russian ‘ 92 : 8,916
Aviation Tech. ; 1 081 111,459
" Industrial Education .= 891 : 98,766
Biochemistry 8 _ 44 - 5,412
Mat. Sci. & Mtl. En, 758 110,183
Geoscience g 1,009 149,562
General Studies . 236 35,621

“Nuclear Engr. / 138 41,687

e

$ 10.45
13.92
16.13
17.58
18.99
20.48
21.76
25.72
31.36 .
32.58
33.58
37.08
38.88
139.43.
41.85
44,33
45.02
46.06
47.25
51.42
52.79
57.37
58.41
59.18
62.96
64.35
64.76
65.92
71.28
76.14
78.54
81.48
94.04
96.91
103.1
110.85
123.00
145.36
148.23
150. 94
302.08




Table V.2c

CREDIT HOURS, TOTAL DIRECT COST, AND DIRECT UNIT COST )
Graduate Division Departments in a Large Research University, 1973-74

(Ranked by Direct Unit Cost) _ v

Credit Total ’

Rank Department Name Hours Direct Cost Unit Cost
1 Italian 3 $ 177 $ 59.00
2 Biochemistry 273,460 66.93
3 Forestry , 190,767 67.48
4 Anthropology 67,849 69.95
5 Clothing & Text. 61,048 71.65
6 Supervision : 19,052 73.84

-7 Industrial Mgt. 684,979 78.07
8 Computer Science 355,340 79.57
9 Child Dev., Family Living 265,194 96.82

10 Statisties’ 476,717 103.16
1N Animal Science 340,603 109.16
12 Pharmacol. & Toxicology 247,800 109.40
13 Russian A . 30,515 110.56
14 Agric. Economics ! 2,661 303,790 114.16
15 Communication 2,462 281,264 | 114.24
16 Psychology 10,960 1,252,571 114.29
17 Atmospheric Sci. ’ 389 45,599 117.22
18 Economics ‘ 2,615 306,923 117.37
19 Political Sci. 3,152 375,901 119.26
20 Creative Arts 1,105 133,119 120.47
21 Botany & Plant Path. 1,101 134,777 122.41
22 Education 12,690 1,592,168 125.47
23 Graduate Thesis 589 79,456 134.90
24 Mechanical Engr. 5,798 833,313 143.72 -
25 German - . 641 93,692 146.17
26 . Audio & Spch. Sci. 3,466 517,076 149.19
27 Physical Education 1,381 211,103 152.86
28 Chemistry ; 8,858 1,383,421 156.17
29 Electrical Engr. 4,820 - 755,627 156.77
30 Biological Science 10,317 1,740,881 .168.74
3 Entomology 885 158,189 178.74
32 Aero, Astro, Eng. S. 2,622 490,902 187.22
33 Pharmacy 1,724 341,586 198.14
34 Home Mgt. & Fam. Ec. 288 57,558 199.85
35 Equipment & Fam. . Hous. 174 - 40,812 234.55
36 Nuclear Engr. 1,061 270,736 255.17
37 Geoscience 836 223,788 267.69
38 .Med. Chemistry 595 194,686 327.20
39 - Veterinary Med. 1,539 509,534 331.08
40 Physics 4,390 1,572,023 358.09
f
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have costs markedly é]osir/;o“one another than to any depért—
ments outside the cluster? If there are clusters, are they
naturaf groups in the sense that their existence could have
been predicted a‘priori on-the basis of departmehta] coﬁtent,
experience, and so forth? |

In defermining significant cost differences among departments
(within course level), there are no hard and flst_ru1és that
apply to all institﬁtions. Theré are, however, some factors
that should be considered in deciding what constitutes a signi-
ficant difference,;and from these factors each institutioné]
analyst must decide what magnHtude of departmental direct unit
cost differences will be considered significant and worth
pursuing further. Some factors to consider are:

o Distribution of costs. Are there abrupt breaks in the

graph from one set of unit costs to-a high&r set of costs?
Are there exceptionally high or low values?

o Department clusters in costs. Do similar departments cluster

together? Do the depaktment clusters conform to prfbr expec-

tations?

o Percéntage increases ‘in costs. Do some departments cost twice

)

or three times what others cost? ' “K

- @ Student credit hour production. Are the high-cost departments

producing few student credit hours? wa'gre the high student

credit hour departments distributed?
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Comments:

1.

is to}broup similar departments together on the horizontal

"V.1b illustrates such a graph for one discipline group in the

Another way of graphing direct unit costs that can be useful

axis rather than plot departments in rank order of direct unit
cost. The resulting graph will highlight departments that have
d1rect unit costs that are quite different within a c]uster of
similar departments, and, therefore, indicate areas where e

further investigation of cost differences is warranted. Figure
lower division Large Research University data.

This procedure has . been def1ned in t%rms of individual depart-

ments and course levels. For certa1n purposes,. it may be use-

ful to apply the procedure to the average unit costs for various
aggregations of departments or to departments without regard to

cayrse Tevels. This may be especially appropriate when dea11ng

',w1th large numbers of departments or departments of unusua]]y

- small size.

: [ ,
The procedure has been defined in terms of a set of unit costs

derived for-a single time period. If multi-period data are

“available, the procedure could be applied equally validly to

assess the significance of differences in unit costs over time.
It is probably more appropriate, however, to use procedures

specifically-tailored to time sequence data (see Section VII).




A

Procedure:: Explaining departmental cost difFerenceé.

4. Freguently, the most important aspect of the ranked tables is

the isolation of the most extreme departments for further analysis
and explanation. The high cost or low cost departments can be
found'by looking at the graph (in Step é) or by_simply examining
the tab]es\constructed from Step 2. Generally, tnere will be a .
group of departments that are not just higher than all other
departments, but are abruptly higher. The Community College

data illustrate this point in that most (80 percent) of the
departments cost from $8 to $40 per unit, while %9'percent of

the departments cost from $40 to $200 per unit.‘{In fact, the

last few ranked departments are exceptionally high!in relation

to all other departments. vThese‘high cost departments should beu‘

flagged for further analysis, outlined in the next procedure--

/
understanding and explaining costs. /

I/
i\
!

T
/
i

The previous procedure outlined methodé/;or iso]ating departmental costs that bear
further investigation. This procedure describes methods and variables that will
be helpful in exp]aining why certain departments cost much more (or much less)
than others, The ana]yst must keep in mind however, that the process described

here is essentially one of detection or s]euthing. Just as the detective cannot

so]ve mysteries by simply fo]]ow1ng steps from a book, neither can the cost

analyst explain’ ‘costs W1thout using 1ntu1tion and experience with the institution

in combination with suggestions given in this procedure.

86

73

"
\




SIIVIVS
ONILIVIS
TYINIW1NVY4EIa

(344
ALINDVA/HOS)
ouwvy

"~ ALIAILONGO¥d

- azis
SSY1D
IOVNIAY

“S1SOD 1INN
NOILYSNIdWOD
Al1NDVvd

~
—

/N

.

/

ALTNDOVH ¥04
IdDIANIS
40 HLONT
JOVNIAY

ETE)
ALINDVH ¥3d
SUAUD ISANOD

JovNEay

ANVY
ALINDVA

$1S0>
1INN
SIDIANIS
ANV S311ddNS

. S1SOD 1INN
=" ALINDV4
‘NON

SINIWLYVEIA NIHLIM S1SOD LINN ._.Uun‘_n 404
S¥OIOVE ANOLVYNVYIdXI ANY SININOIWOD

"T°A @anbiy

S1S0D
1INN
‘dWOD
VO3

S1S0D
1iNN
‘dWOD 34ViS

74
et
{

Aruitoxt provided by Eic:

E\.




o
A set of potentia]]y useful explanatory variables by department (or discipline)

within course level includes:

e Faculty compensation unit costs per'SCH produced
. Percentage of faculty in each rank
* Average length of service of facu1ty
* Starting sa]ary,structurer
. * productivity ratio (SCH divided by faculty FTE)
- Average course credits taught per faculty FTE
- Average class size B ‘ R

o Nonfaculty unit costs (all direct unit costs except \

- . \

faculty compensation unit costs)

* Administrative compensationvper SCH
® Clerical (other) compensation per SCH

* Supplies, services, and equipmént costs per SCH

‘The chain of reasoning that interrelates tnese variables is as-foT1ows (see
, Figure V.2): _ |
ﬂo Direct cost is made up of two major components: (1) faculty compensation
and (2) all other costs (supplies and services, administrative compensation,
and c1erica1 and other compensation) Both of these components can be
converted to un1t costs ‘by d1v1d1ng by cred1t hours produced
0 Therefore, department that has high direct unit costs has (1) high faculty

compensat1on per cred1t hour produced, or (2) high "other" unit costs,

or (3) both.




8 If high salaries per credit hour produced are the cause of high direct
unit costs, there are several possible explanations: (1) faculty salary

. structures (within ranks) are different across departments, (2) hidhAcost
departments have a large proportion of faculty at the full and associate
professor ranks, (3) faoulty members tn the high cost‘departments are .
producing fewer credit hours, and (4) certain departments have faculty who
have been employed longer by the institutions.

o If a low productivity ratio appears to explain directvunit cost differences
between two or more departments, a further breakdown of productivity ratio
is poss1b1e Average course cred1ts per facu]ty FTE and average class

size are the two components of the productivity ratio, although these are

not computed directly as a part of IEP.

“*’.c'If’fECu]tydcompensation per credit hour appears similar among departments,

then differences in nonfaculty unit costs must account for any direct unit

cost differences. These "other" unit costs can be investigated further by

- ~[breaking them .into three components: (15 administrative (staff) compen-

sation per SCH, (2) clerical and other compensation per SCH, and (3) supplies

4

and services costs per SCH. —

Clearly this model will not lead directly to answers to such questions as why

certain departments have Targer proportions of fu11 professors than others or

~ why adm1n1strat1ve compensat1on unit cost is d1fferent from one department to

the next. The mode1 will, however, he]p to exp1a1n costs to the 1eve1 of detail
shown in Figure V.2 and will, therefore, lead to a better understand1ng of

departmental cost differences.
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ATable V.3

COMPONENTS AND EXPLANATORY FACTORS OF DIRECT UNIT COSTS
Lower Division Departments in a Large Research Un1vers1ty, 1973-74
(Ranked by Direct Unit Cost)

77

Departmebt . Birect Major Components of Explanatory Factors of Faculty
Name Unit Cost Direct Unit Cost . Compensation Unit Cost
Nonfaculty Faculty SCH % Full % Assoc. % Ass't % Other
Unit Cost Unit Cost FTE  Professor .Professor Professor Ranks

Anthropology $ 3.30 $ .80 $ 2.50 3,538 32 21 38 15
Musicology ' 4.84 . 1.26 3.58 3,921 .21 8 43 28
Naval Science 9.70 $.70 .00
Sociology 9.99 2.45 7.54 4,229 - 40 19 21 20
Psychology 12.88 3.62 9.26 3,151 21 3 - 26 22
Atmospheric Sci 15.94 6.42 9.52 2,532 16 29 42 13
. Computer Science 17.25 4.10 13.15 2,783 17 .. 23 39 21
Economics 17.96 6.17 11.79 2,112 44 21 19 16
Political Sci 21.29 4.91 16.38 2,889 31 23 38 8
Statistics 23.99 4.97 19.02 2,110 38 35 12 15
Biological Sci 24.06 10.86 13.20 2,779 21 28 32 19

~ Construction Tech 26.29 10.28 16.01 2,592 19 24 42 15

© Military Science 28.31 28.31 . .00 )
Education 29.58 11.80 17.78 3,114 18 29 41 12
Physics 3.3 11.60 19.71 2,990 21 : 3 23 25
Chemistry 32.67 13.46 19.21 2,542 28 30 .27 19
Theatre - 35.23 11.22 24.01 1,986 3 22 *36 N
English © 35.78 7.56 28.22 2,803 30 12 " 3% 23
Agronomy 36.85 14.33 - 22.52 - 2,247 4 21 12 26
French 3 10.37 26.61 2,156 40 3 19 10
Med Chemistry 38.58 12.74 25.84 1,803 48 24 19 9
Biochemistry 39.07 16.35 22.72 2,001 41 32 21 6.
Philosophy . 41.22 7.90 33.32 1,967 54 27 15 4
Aero,Astro, Eng.’ 4386~ 17.85 25.95 1,734 19 23 29 19
Physical Educ. 44.85 . 17.59 27.26 2,402 12 24 51 13
Mechanical Tech. 46.64 19.65 26.99 1,441 23 28 32 17
Audio & Spch Sci. 51.81 21.72 30.09 1,229 41 29 10 20
Electrical Tech. 56.93 26.75 30.18 1,587 37. 25 18 20
Nursing 64.59 25.75 38.84 1,840 2 38 39 1
Civil Engineer. 68.97 2513 43.84 1,103 51 " 26 ) 1N 12
Mechanical Engr. 71.99 36.15 35.84 - 1,566 21 33 ’ 38 8
Russian 73.40 18.78 54.62 /1,422 19 48 | 19 14
Modern Languages 90.33 21.92 " 68.41 © 1,837 137 22 41 0
Aviation Tech. 91.80 43.32 48.48 981 . 28 19 22 . 3
General Agricul. 105.79 94 .06 11.73, 1,621 - 41 .. 26 9 24 .
Mat Sci & Mtl E. 107 .07 67.10 39.9 1,943 - 35 25 21 19
Entomology 122..40 77 .86 44 .54 1,020 .43 ) ) R 5
Nuclear Engr. 126 .77 67.36 59.41 892 39 -39 20 - 2
Industrial Educ. 129.30 52.08 77.22 1,433 - 4] 26 . 19 14
Industrial Engr, 142 .44 70.40 72.04 1,002 - 68 8 7 17

Ju-




Identify the set of variables available at the institution

that might influence or affect departmental direct unit eosts.
Many of the.tariables suggested above can be selected from the :
Data Management Modu]e (DMM) file. Several of those 1isted?
however, must be derived from either institutional records or

other files such as the‘Personne1 Data Module (PDM) or the

“Faculty Activity Module (FAM).

y

Given the interrelationship of variables described in the
previeus step, the first step toward understending ﬁnit cost
differences among departments is to display each of the variables
in Figure ¥.2 (or as many as can be obtained) by department

Th1s results in aidisplay s1m11ar to that shown in Table V.3.

In Table V.3, only a subset of potential explanatory variables:

has been selected for display; more variables (or fewer) might

.be selected for this table depending on the availability of

-_this information and the needs o# the institution.

Tﬁe}e are two waysithat a display such as Table V.3 can be used:
a. For investigetjng reasoﬁs for differences}between two -
departments, a pairWise comparison can be made of the
components pf,direct unit cost for each department. ‘for}
example, for Table V.2a, it.might be of interest to ask
why lower d1v1s1on ph1losophy costs approximately tw1ce -
as much as 1ower division po11t1ca1 science. Both /)//
|

!
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departments generate slightly more than 4,000 credit

hours, both are liberal arté, and on the surface, there

seems to -be no reason why they should differ so much in
direct unit cost. Exaéination of the two major components

of direct unit cost in Table V.3 shows that faculty compen-

sation per credit hour costs about twice as much for phil-

osophy as for political science ($33.32/SCH versus $16.38/SCH).
Also, the remaining component (nonfacU]ty compensation) of
direct unit cost is neérly double that of po]itica1'science/
for the philosophy aepartment. (The nonfaculty component in

each case accounts fdr only about 206 percent of the direct

'unit costs. If this difference seems worth pursuing.further,

additional columns should be»added to Table V.3 shoWing.
administrative EOmpensation, c1efica1 and othef compensation,
and supp]ies'ahd services costs, all shown per credit hour
produced.)‘tAséuming that the faculty compensationris of
primary intehest, the next step is to examine its components.

Table V.3 shows that the distribution of faculty ranks in the

~ two departments 1s qu1te different. The philosophy department

~ has more facu]ty members of a higher rank than does the po11t1ca1

science department. Th1s fact 1nd1cates (other factors such

’ L -
. as salary structure be1ng equal) that fac&]ty members are

paid more for teaching the same number of»students in the
philosophy departmeht. The other combonent of faculty

compensation per credit hour shown in Table V.3, the prbdue-

tivity ratio, a]so differs for the two departments.' The

ph11osophy department ‘produces 1,967 SCH per faculty FTE

‘)a




while.the political science department produces Z,889.
This ffnding can'probably be exp]ained in part by the
fact that full and associate professors generally have -
lighter teaching loads, but it also may.be‘possib1e that
classes are smaller, on the average, in the philosophy
department. If data are available on average eTass size
and average teaching load (course credits per tacu]ty FTE)
in each department these can be 1nvest1gated further to
exp1a1n the product1v1ty ratio difference between the two
departments. | ~

For investigating the high (or Tow) cost of a department

without reference to any spec1f1c department, the components

of direct unit cost can be exam1ned as was described in (a)

above. An artificial comparison can be created, if appro-

priate, by averaging the values in all the columns. The

- components of the single cost under consideration then can:

be compared to the averages for each variahle. Alternatively,

the values of the high cost being investigated can be combined
with the analyst's prior knowledgsy about the department and
simply befstudied for the informatdon both factors provide
about the department. Aviation Technd1ogy is a good example’
of this tjpe of single department study. There is no other

department that might sensibly be cqmpared to it, yet the

department unit cost is so high (and the credit hours produced

- also high).that the analyst may wamt to krnow more about the - -




~underlying cost factors involved. Scme cf'theeerfactors
are sho&n in Tab1e V.3; other cost factors can be displayed
if aeceséary; and still others depend on a knowledge of the
pecu1iari%ies of the Aviation Technology department (the
need for training pilo*. :ental of airplanes, special

expensive equipment, small class sizes, and so forth).

Comments: 1. A simple index of‘faculty rank in a_departmentﬁ(ok discipline)
can be computed by assigning the numbersféz/é: 1, and zero‘to
/ : the fu‘], associate, assistant, and Qtﬁec categories of faculty
' . rank. If these numbers then are multiplied by the percentage of
//// ' facu]ty in each category, and summed, the result is an 1nd X

of faculty rank in. each d1sc1p11ne Two examples are the

political science and phi]osophy departments; N
Poli Sci: (3 x 31) + (2 x 23) + (1 x38) + (0x38)=1 Q
Philosophy: (3 x 58) + (2 x.27) + (1 x 15) + (0 x 4) = 231"

This index ranges from zero (all teach%ng in the "other" rank)

to 300 (all teaching done by full professors).

5

i If the analyses proposed in the procedure just descr1bed are |
‘ done’by-department,.there is little difficu]ty in using such
' ‘ variables as faculty rank, average class size, average length

of service for facu]ty, average faculty credit hours produced

<l
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per FTE, and average starting salaries. If, however, the
analyses are done by discipline, then all theée variables must
be crossed over from ins;rUctional departménts to di§b{plines
in-exact1y the same way that'salary is crbsged over. For
example, if a full profes or in the soéio]ogy/department.
teaches two sociology counses and two psycho{ogy courses each
year, each discipline recelives a proportibnl(based on the
allocation algorithm used for salaries) of a full professok
for purposes of computing the percentage of full professors

in each discipline.

P]annihg and Management Applications

The-eventual.objective of a study of departme taT”Cpéfs is frequently the control
of those costs by the administrator or depaft nt manager.'zln'some cases there

is a need for actua]ﬂ}edUCtion of costs in a department, a group of departments, -
or across the institution as-a whole. Other/iRstances require that costs be]

 held steady, if not actually reduced, or that cpst increéses be hé]d to a minimum.

These managerial decisions should be improved by an understanding of the factor

Y

that make up costs and that lead to cost differences among departments. It is

hoped that the cost study procedures described apove ﬁﬁﬂﬂ\increase tﬁis under-

standing h?d assist in planning and management d cig{oﬁs in the fo?1owing ways;
® Déscribing the use of instructional resources and identifyingathe

elements of a department's costs. This infgrmation may be especially

‘useful in a feedback mode to department heads. | -
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dec1s1ons.

- VIL.)

, !
® Providing cues for act1on, isolating depertments and d1sc1p11nes that
represent extremes of high and low cost and that warrant further’
investigation and possible remedial aet1on.
e Assisting in the identification of a set of possibleactions for the
department and for the institution as a who]eyby pointing,out:=
* Opportunities for staffing changes given the possibi}ffy of
.new hires and the status of current faculty w1th/respect to

tenure, number of years to retirement, and the/11ke

* Possible changes in productivity ratios t."ough_the combination
-of course sections, the creation of new ones, the a]feration of
. course ]oadg
‘ The possibility of changing suepé/; staff ratios or rates of
expend1ture for departmental §Lpp11es and services. ‘
¢ Support1ng the va11dat1on of eaq11er resource allocation decisions
or, at a minimum, describing the results of those decisions.
e Providing a base for multi-year projeetfons of debérfmental p]ane

‘and budgets. ' j : /

In a]] of these app11cat1ons, the ava11ab111tyrof cost study data over time may

prov1de additional 1ns1ghts for 1mproved resource a]]ocat1on and resource use

' )
(The analys1s of data over time is d1scussed briefly in éect1on
/

U1timate1y, of course, the institution's yse‘of these data and the
actions taken will depend on its needs, its goals and plans, and its available

options.




B.v Studies of'Cost Differences Among Student Programs
As in the procedures foriunderstanding andrinvestigéting departmental cost
differences, the first steps in understanding student program costs are
"getting a feeling" for the data and then isolating program* differences
or single programs of iﬁterest for further investigation. Because the procedures
?Qr these two steps are nearly identical to those desqribed in the department
cost study, relatively little discussion will be déV'ted to them here.

>
~.

There are several differences between deﬁartment cost studies\and program cost

,studies,tﬁat should be pointed out, however, befﬁre proceeding further. First,

there are fewer cost var1ab1es that can be easily assoc1ated with programs than
there ‘are with departments. This set of variables includes:

e SCH consumed |

Io Total direct cost

e Direct unit cost \

e Total full cost \

® Full unit cost. i

Second, program costs genera]]y must be investigated in terms of d1sc1p11ne

contributions rather than:in terms of related exp]anatory variables. Th1rd

v program cost differences often arg studied more productively in terms of fu]]
costs than in terms of direct costé\ Thus the ana]yses that follow will not
enphasize differences in direct cos;s,'a1though direct costs can.be_eas11y

substituted for full costs if desired throughout.- the following procedures.

*The term "program” will be used throughout this section to mean "student degree
program" or "student major."

o " 84 9'—“*




Fourth, in program cost studies there is frequently a greater interest in

understanding the cost components of a single program than there is in com-

paring unit costs among two or more programs.

Procedure:

©g

Isolating programs for further investigatioh. - ‘

~

~Rank order programs within student level in full unit cost order.

Display at least SCH consumed by each program and total fu]] cost
(in addition to fuil unit cost). Total direct cost and direct
unit cost may be displayed also if they are of interest. Table
V.4 i]]ustrates‘éftable that might result from this k;ndlof
display ﬁsing the Community College data.

N
AN

As in the department cost study, a graph might be prebared of
progrém'ranks against full unit costs. Figure V.3 illustrates

such a graph from the data in Table V.4.

 Differences of significant magnitude in program unit costs can

be identified from the'patterns of»costé,shown in the Table V.4
or Figure V.3 (see the”guidelines giQen'in‘the department cost

study); Alternatively, programs with exceptionally high or low

unit costs can be identified for further investigation, if
' - /
primary interest does not center on comparing program costs.




Table V.4

CREDIT HOURS, TOTAL FULL COST- AND FULL UNIT COST BY STUDENT PROGRAM

1973-74

f Community College Data,

(Ranked by Full Unit Cost)

E)

. o ..
, _ Credit Total Full " &
Rank Student Program Name Hours Full Cost Unit Cost *
1 GED Test Prep. 1,834 $ 62,820 $ 3425
2 Industrial First Aid 4,378 156,257 35.69
3 Banking Tech. 8,117 293,059 . 36.10
4 , English Second Lang. 11,398 426,213 37.39 .
5 " Fire Protection 3,207 123,111 38.39 ™
6 Adult Basic Education 24,871 966,344 38.85
7 Law Enforcement 2,717 119,957 44.15
8 Real Estate/Insurance 5,237 242,871 46.38
9 * Homemaking 4,159 194,224 46.70
10 Supervision & Mgmt. 3,753 175,818 46 .85
17 ‘ Comm. Service 6,328 : 313,493 49 .54
12 College Transfer 143,868 ‘ 7 306,378 50.79
.13 Medical Assisting 3,247 170,935 52.64
14 ' Accounting . 12,623 669,491 53.04
15 Recreation & Pub. Service 2,556 144,499 56 .53
16 College Exploratory 2,246 128,070 57.02
17 Horology 1,365 81,831 - 59.95
18 Secretarial 15,457 927,704 .60.02
19° Data Processing 11,519 739,868 64 .23
20 Early Childhood Ed. 10,723 721,481 - 67 .28
21 Heavy Equipment 5,481 388,491 70.88
22 Voc/Tech. Teacher Ed. 1,203 85,321 70.92
23 Electronics 5,289 382,844 72 .38
24 Apprentice 8,933 648,593 72 .61
25 Auto Body Rebu11d 2,757 201,687 73.15
26 Masonry 412 30,611 74 .30
27 “Adv. Art & Comm, Des1gn 3,552 285,260 80 .31
28 - Drafting , 7 4566 - 633,396 83.72
29 Machine Shop 2,150 - 184,461 85.80
30 Nursing Occ. 3,679 324,731 88.27
31 Chemical Tech. 1,130 102,354 90.58
32 » Career-Guid. for Deaf 941 87,830 93.34
33 Landscaping : ' 2,036 195,108 95.83 e
34 Food Serv. and Hosp. 10 729 1,038,214 96.77
35 Hotel/Rest. Mgmt, 3,007 292,302 97.21
36 Graphic Productions 2,782 271,023 97 .42
37 Dental Occ.: - 3,589 350,305 97 .61
38 ~Aircraft Mechanics - 8,070 807,594 100 .07
39 “Pers, Svc., Apparel 4,059 472,642 116 .44
40 Cosmetology 2,300 310,643 135.06
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Procedure: Exﬁ]aining program cost differences. ’ , S ’ ‘

The pfincipa] mechanism avai]ab]é in IEP for explaining.and understanding
program unit costs and cost differences is an exémination.of the Instructional
Work LoadgMatr{x (IWLM). A program unit cost i; based upon some pattern of
SCH consumption from a set oﬁ céntributing_diéciplines énd upon the unit costs
of those disciplines. This discip]iné‘contribution.info?mation is contéined

in the IWLM (produced by the Student Data Module software). | !

This procedure is intended to delineate the relative effects:of the amounts
and costs of SCH the pfogram consumes, as well as to help separate major or
significant impacts from minor impacts. It can be used also to compare programs

of interest for unit cost differences due to differing discipline contributions.

1. Select a program -for examination and extract the discip]inew
contribution information including the following:

e SCH contribution

e Discipline full unit cost

e Total program full unit cost (optional).

2. Construct a tab]e for each program being stud1ed show1ng the \

e e e

variables listed in Step 1 by discipline and three der1ved variables?
Mo o Percent SCH contributed (discipline SCH divided by total >
program SCH) |

e Program unit cost component (percent SCH multiplied by

discipline unit cost)

101
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0 Pekeent program unit cost component (program unit cost
component: for each discipline divided by total program
unit cost). |
Tables. V.5a and V.5b show examples of the resulting displays for
the Dental Occupations and Medical Assisting programs from the
Communi ty Co]Tege data. (Note that total full c05t'is not shown
in the tables, although it cou1d eas11y be added along with the
percentage of total full cost for each d1sc1p11ne )
3. Rank the PROGRKM UNIT COST COMPONENT coluddtby assigning the number |
“" to the‘largestUCOlumn entry, "2" to the next largest va]de, and |

so forth. This results in the completion of Tables V.5a and V.5b.

4. There are at least three ways that these displays can be used to

help identify significant discipline cdst contribugors to program
unit costs: )

a.. Consider as significant~those disciplines with a % PROGRAM

.
/
/

UNIT COST COMPONENT at or above some specified level (such as 5%)
b. Consider as s1gn1f1cant the d1sc1p11nes with ranks between one

.and N where N is sore:rank subJect1ve1y estab11shed by the

analyst (for examp]e, consider only the top five conf?ibutoks)

c. A combination of (a) and (b) above. ) -

For purposes of using the above guidelines more easily, a second displey

may be created summarizing the information in Tables V.5a and V.5b.

| . .




P S ~ Table V.6

DISCIPLINE CONTRIBUTORS ABOVE 1 PERCENT TO PROGRAM UNIT COST
- (Commun1ty Co]]ege Data, 1973-74)

-

a

MedIca] Assisting Progfam RN
Discipline : % Program Unit Cumulative % Program
Name ' Rank - Cost Component . Unit Cost Component
© Medical Asst. 1 63.9 63.9
Secretarial 2 20.5 84.4
Accounting 3 - 5.2 - 89.6
Psychology 4 1.7 91.3
Nursing-Pract. 5 1.6 92.9
Mathematics 6 1.4 94.3 ,
Dental Occupations Program
Discipline . % Program Unit Cumd]ative % Program
Name : Rank . - Cost Component = Unit Cost Component
- Dental Asst. h 51.0 51.0
Dental: Lab. 2 40.0 91.0
General Educ. 3 2.3 93.3
4 1.4 94.7

Chemical Tech.
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To constrﬁct this display, the discipline contributors ghou]d‘first

be reordered formllowest to highest rank. The variableé displayed

are the discipline and its name, the rank, the % PROGRAM UNIT COST
COMPONENT and a new column, CUMULATIVE % PROGRAM UNIT COST COMPONENT.
“This last column is sihp]y the sum of the percentégés at or above eacﬁ
discipline in rank. TabTekV.G illustrates this kind of display for
‘the data in Tables V.5a and V.5b. - -~ - -

‘The CUMULATIVE % column provides an easy-to-use indicator of the
amount of discipline cost contributed by any set of disciplines up

to a certain rank.

Depending on the intent in performing the discipline contrfbution
analysis described above, there are two related approaches for
interpreting tab]és?;uch as V.5jahd V.6. If thé*ihtqnt is’td.
‘explore and undérgtand a single brogram, some q&gsffggs th;t might
‘be askedlwhen examining the tables are: 3
o Is the program,drawing heavily (in terms 6f SCH) on
high-cost (or 16w—cost)»disciplines?
e If the answer is yes, are these High—cost discip]ines
in the major field? In\Yglated-fields?'In unrelated
fieflds? Are courses in the high-cost disciplines reduﬁred?

e What would be the effect on the unit cost of the program

of changing the program requirements? (Methodé'for

address{ng this question are given in the next procedure.)




If the intent in examining discipline contributions to program -
unit costs is to compare programs, the kinds of questions that
v///fghduld be asked are:

e How similar or different are the patterns of discipline

S

contributions to each program? |

o Are there one or two discipline contributors that account
for most of the differences between programs, or is the
entire pattern of discip]ines different?

o If the entire pattern of discipline contributions is different
between %wo'programs, does this fact conform to priorrexpectations?
Shou]d’the pattern be as different as it seems to be or should
steps be taken tofalign the two programs more closely?.

|

Comments: 1. Direct costs can-easily be substﬁtuted for full costs throughout

!
H t
I

H

the previous procedure.

\\

"2. . From a curriculum point of view, it may be useful to compare-the

set of significant discipline contributors for a program with
a priori expectations concerning course patterns among the pnogram's

| | | students. For tﬁese purposes it may be more he]pfu] to use.% SCH
CONTRIBUTION (rather than % PROGRAM FULL UNIT COST COMFONENT) as the -
basis for ranking disciplines and for selecting significant contrib-
utors. Steps analogous to 3 ‘through 5 above cdn be used to perform

this kind of analysis.
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3.7

‘A somewhat different kind of analysis, not as heavily/focuéeq on

al]ocation scheme as that Efed for crossing over costs (usually

An analysis simi]ar to that described in this procedure could be
performed on subtotals or aggregations of programs, particularly

for purposes of comparing_prggtém groups withih the institution.

costs and SCH, could be performed using the procedurés described

above. This analysis would be useful when the analyst is interested

ip investigating cost-relatedxcharactéristics of discip]ine cdntrib-
utors to a ppogram,qsuch as the uhit cost components shown in

Figure V.2 (such as faculty rank, productivity ratio, and avéragg
faculty salaries). To investigate the éffect these component vakiab]es

have on programs, the selected’variables must first be crossed over

/

N \y

from disciplines to progpams; The crossover is based on the same

g
based on SCH). Displays such as those shown as Tébles V.5 and V.6
then can be constructed for further investigation of“the underlying

factors Eontributing to program costs.

If one or two disciplines account for almost all of a program's unit”
costs, it is often reasonable to equate fh@ contributing discipline
(or disciplines) with the program for purposes of further investigation

of underlying cost factors. For exampTe; the Dental Occupations

Program is made up almost exc]usiveTy of courses taken in the
DentéT“Assistingxdiscipline (51%) and the Dental Laboratory discipline :
(40%). Thus, in this example, most factors thaf explain the Dental
Assisting and Dental L&boratory discipline unit cdsts aiso'explafn

the program costs for Dental Occupatioﬁé.
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Procedure:

. . ————
Al

Examining the effects of curriculum changes on program unit costs.

~
3

x ( ‘ , ‘;
Frequently, an institution or a department is faced with a decision

* concerning, a change i the curriculum for a particular student program.

/‘5’.

For examp1e a departmenta1 commi ttee m1ght be considering a requivement
for-math maJors of three additional credit hours of statistics in

eXchange for three hours. currentlytrequ1red in the maJor field, mathemat1cs
Sometﬁmes the\exact course subctitutions under consideration are known
(such as substituting Statistics 414 for Math 581), and other times

only the planned new requirementxis known (such as substituting Statisticsv

414 for any upper division math course currently required).

i

,Th1s procedure is des1gned to prov1de gu1de11nes for examining the cost

L1mpact of potential curr1cu1um changes 'such as those suggested above.

1, If the exact course*substitution in'known, it is reasonable to

\ (4

assume that the number of SCH consumed by the program will remain °

the same. before and after the‘curr1cu1um change;. however, some
est1mate must be made of the current 'SCH generated by the course
‘that is to be changed ‘}hatais, the SCH contr1buted to the math
program by course number 581 must be estimated. For example, suppose
there are 46 math majors affected by this change and that Math 581

is worth three ¢redits:.

46 students x -3 credit hours = 138 SCH.
. ‘ \ A

-

2. Next, the program full u nit cost component must be computed for the
/
SCN contributed by the math’ and statistics d15c1p11nes. For examp]e,

ws T
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S

\ V:\\\h
(assuming the math program consumes a total of 5,035 SCH): o
o SR o
B ! o : Discipline Program Full Unit
Course SCH %SCH Full Unit Cost Cost Component
.- Statistics, UD 138 2.7 62.13 $1.68
~ Math, UD 7138 2.7 96.21 $2.60

/

3. The differqug between the prdgram full unit cost componentg/fqr
"wihe old and néw course requirements, ’
! $1.68/SCH\- $2.60/SCH = -$ .92/SCH,
shows the-change Fhat will result in the program full unit cost. 8
If the previous program full unit cost was $48.61, for‘example,
aftér the proposed cﬁrricu]umlchénge,.the program  full unit cost
will décrgase by'a]mbﬁt a dollar per SCH to $47.69..
,il’ A
4., After the first® three steps in this procedure have been completed,
it is sometimes usgfu] t? examine the effect of ‘the curriculum .
" change in terms of tota]};pst to the program. . This can be acco@;g
plished by simpiy multiplying the SCH consumed by the program
full unit-cost. In the: first example, “:. |
138 SCH x (-$ .92)/SCH = ";$126.96:f. | B i

s The estimated decreése in total program full cost is $126.96. "

Comments: 1. . The NCHEMS Respurce Requjreménts Prediction Model (RRPM) proviges

- S4

¥ a more sophisticated vehiclé for this kind of sensitivity ana]}éis.

A brief description of RRPM is provided in the appendix.
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2. A major assumption of this procedure ﬁs that.discipline unit
_cost is a reasonable approximationlof.the‘cost of a specific’

‘. ‘course. In situations where it is known that this assumption

is untenable, it m&} be better tovestimate the dbst of the

. coursé and substitute this value throughout the procedure in

place of discipline unit cost.

* 3. Dé]eting a coufse requirement in one program may cause costs to
i go up forAanother proéram in which the particuiar’codrseﬂis
required,,bepausé #he cost for teaching the course may rise
* when fewer SCH afé produced; this is particularly likely.if

"the'number of sections of the course is not reduced,.buf the class

\

size is, by eliminating the course from one program.

4. Note that when substituting one course for another using tﬁis’
procedure, no estimate has been médé of the number of students(
who alféady are téking the new cour;e to be nequirédjwilf it is
suspecfed fhat.a.subgtgntia1 number Qf Studentﬁwﬁlfeady are taking
- both the-o1d and the_néwzpourse, fhé-unit cost cﬁange will be much
‘ﬁ" ' less than that estfh5ted6in this pr cedure. | '
5. This same ﬁrocedure can be applied to the sitdatibh in which an
unspecified course (forEexampie, "any upper dtvision math course")

is to be replaced by a specific‘new courSe}(such as Stafisticsﬂ414).

I

ui
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Because discipline unit costs are“used in this onocedure as a
proxy for course ~osts, no modifications are requtred before
g using'theaprocedure for this purpose.
6. Numenous variables wit] change when the curriculum is changed.
This‘procedure examines only the’estimated-change in costs
‘ assuming that all.othe? factors remain constant (such as SCH
consumed, number of students in the program, unit cost of the

e

b contributing disciplines, and so forth). .This procedure should

be used and interpreted with caution to the extent that these

other factors'ane=not expected tto remain constant.

P]anningfand Management Applications

. Since student degree program costs are a reflection of costs in the disciplines,

the planning and management app11cat1ons of departmental cost stud1es, are re]evant

a1so for student progam cost studies. The procedures outlined above, and the
B ‘data that result from them, have - some. ‘additional app11cat19ns “due " to the student
fjf: program,focus of th1s sect1on
o @ Student program costs may be very h1gh purely as a resuTt of the.

pattern of courses requ1red and the costs that are t1ed to them.

The cost procedures above w111 help to establish that\fact
e The pattern of courses - taken by students in the prog am may not
~ match wel] w1th what was expected or what is consid red an ideal

curr1cu1um by the institution. in these cases, the procedures help

in 1nvest1gat1ng the cost 1mp11cat1ons of curriculum changes if

“suchis considered a feas1b1e course cf act1on.

1liz
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.0 The identification of particularly high-cost and low-cost student
degree progfams may be an important element in decisions cdﬁéérning

i program addition, expansion, cutback, or deletion.

. @ The overall picture of costs of degree programs, gpupled with

information about expected enrollments, should assist in the
preparat?on of multi-year budget projections. Here aéain, it

will be uséful to identify trends in student program costs if

data are avai]ab]eaio’support such analysis.




C. Estimating and Analyzing Costs per Graduate

In the procedures in this section, full descriptions- are given for calculating

cost per graduate estimates. Also, variations are suggested, and assumptions

underlying both estimation methods and variations are discussed. Following

this presentation, procedures are suggested for (]) identifying programs that

differ significantly in these costs, and (2) investigating factors that help

1

\\\expiain such cost differences. ' \

\

A\

Procedure:

~

Estimating costs per graduate.

There are.threé'basic,approaches to estimating costs per gnaduate*
(the cost of a completed program ior one student). The first approach.
involves determining the actual courses taken in a particu1ar program
by examining tran;criptsvof graduates, applying the full unit cost

for each course, and adding up the costs for all courses. The second
approach differr only in that typical course 1oads of graduates are
determined from catalog or departmenta] average requirements. The
third:approach invoives fewerAdata and fewer calculations (asSuming”

that'program full unit cost information is available). In this method,

“full unit costs for each program and student level are multiplied bf ’

the average number of upper and lower division credit hours for each
graduate, resulting in an estimate of the cost per graduate in each
b .

program.

*The term

compieter, degree earner, or certificate earner.

"graduate" will be used throughout this section to refer to a program




Transcript Method--To calculate costs per graduate using the |

transcript method;‘actual transcripts of program graduates

Hust be retrievéd from institutional recofds and course costs
applied to each course taken by graduating students in the p
program. The total costs estimated for each graduate then are
averaged across graduatés within each program tofget one eStimate

-

per program. In practice; there are sevef§1 shortcpts'that-may,>»
be taken to 'rgduce..the cost and time invo]v;a'd\ in using this method: -
e A random samp]e_of 10-15 transcripts from e&&? program

mgy:be selected from the,popu]atisn of all stdﬁqus who

graduated in a particular prodram. =

e Discipline unit cost genera]]y'is used as a proxy for the
!

cost of each course within a discipline taken by the

- graduating student.

‘f e Discipline unit costs for the current year may be used in

p1ace\?f the discipline unit costs for the actual year in
which the student téok a partﬁcu]ar.coursé. This shortéut w
fs Hot recommended unless the institdtion,does'not havewbw |
’?diséip1ine'unit'costs for previous years. . :
The actual steps reqp} edrto compute_costsAper gnéduate within a
program are summarized as follows: | B
(a) Retrieve from i;stitutional recordshaf1 tkanscripts
| (or a random sample of transcripts) for gfaduating

students in a program,

- (b) Determine the discfp]ihe to which each course belongs,

115
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Table V 7a-'

ESTIMATION OF COST PER GRADUATE
Mathematics Undergraduate Program, Large Research University Data, 1973-74
‘ (Transcr1pt of Student ID 10362992)

4
i Y

- Credit : T Discipline Full Course
Course Hours Discipiine Level Unit Cost Cost
Math 301 5 Math LD $ 26.92 $ 134.60
Physics 301 4 Physics LD - . 49.87 - -199.48
English 129 3 English- LD - 1 52.43 . 157.29
German 413 3. German - UD - 7107.08 321.24
Math 302 5 Math D 26.92 134.60
Physics 302 "4 - Physics LD - 49.87 . 199.48
English 158 3 English LD 52.43 - 157.29
German 414 3 German- -~ UD- 107.08 321.24
“Math 351 -3 Math . - LD 26.92 80.76
Math 401 3 Math . up | 119.06 357.18
Chemistry 301 4 Chemistry - LD 53.83 215.32 ..
Psych 301 .3 Psychology LD 21.41 '64.23
Art History 213 3. History LD 30,15 90.45
Math 402 3 Math ' ub 119.06 . ~  357.18
Math 416 - 3 Math : up . 119.06 - . . 357.18
Chemistry 302 4 Chemistry LD 53.83 215.32
Psych 302 3 Psychology LD . . 21.41 - 64.23
Zoology 310 4 ~ Biology LD . 39.24 - 156,96
Math 510 3 - Math ' - UD 119.06 . 357.18
Math 482 3 Math - ub ©119.06 : 357.18 .
English Lit 410 - 3 English uD 80.13 240.39
" Accounting 301 4 Accounting LD 52.13 208.52
Botany 311 3 Biology . b - 39.24 117.72
Math 511 3 Math - R ) N 119.06 ~ 357.18
Computer Sci 301 3 Computer Sci LD | 27.35 82.05
Math 483, 3 Math o "ouD 119.06 - 357.18
= English Lit 411 3 " English. " - UD 80.13 v 240.39
\ + Accounting 302 4 Accounting Lb - - 52:13 208.52
" Math 589 3 Math ' . UD . -119.06 357.18
'\ Math 515 - 3 Math = . ub . 119.06 -~ 357.18
Poli Sci 211 3 Poli Sci Lb -~ 33.08 99.24
' Sociglogy 301 30 Sociology = . LD , 18.127 54.36
- Engineering 315 3 Fr Engineering - LD =~ - 77.73 233.19
\ ‘Math 599 3 Math U 119.06: . 357.18
. "Math 516 5 3 Math .u 119.06 357.18
\  Sociology 302 3 Sociology b/ 1802 © .. --54.36
-Western Civ 355 4 - History LD / . 30.15 . 120.60
\ Stat 301 4 Math ' LD / + 26.92 107.68
Sociology 414 3 Sociology ub 47.04 _ 141.12
Accounting 361 3 Aé¢counting LD 52.13 " -~ 156.39
TOTAL 133 _ $ 8,506.00
lio
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(c) Multiply the abpropriate discipline full unit costs
N by the_crédit houfs for each discipline cluster of courses,
(d) "Sum the costs over all courses taken by.the brogram
graduates, and
(e)'.Average the results of stéps (a) through (d) aboVe over
| all sampled transcripts in the brogram.v Tdblelv.7a
i]]ﬁstrates steps’ (a) through (d) for the transcript of
a student in tHe'mathemétics program atlthe Large Research
University. . |

"

2. Catalog Requirement Méthod--To calculate costs per graduate using the

éata]og (or départmentai) }equinément‘method, the firgt steps are to
COpétruct‘a'list of requiredAcourses and electives for a particular
student program, and t%en to deférmine the discip]inés assocfated N
WithrﬁheSe caufses. Distip]inetﬁnﬁt costs then are applied to

each corresponding discipline credit hour'identffied for the
- student pfogram,,and theiﬁesulting;costs'summea'over dfééib]ines.
(Nofelihat this method di%fers from'fhe transbript'wethod only in

the way in which.graduating students' course 1oads ére idenfifiéd§
311 othér steps are thexséme.j |

o~

~In‘usingr¢he5catalog requirement method of estimating costs per

graduate, two issues must be addressed:

® A decision has to be made whether to use the minimum catalog

_ requiremenfs for a dégree (for example, 122 credits for a




N

bachefor'é degree) 9f~toluse the typical (average) credits

acquired by graduating students (for example, 133 credits).

Clearly, the two estimates will differ; in fact, the former

method will always yield lower costs per graduate than'the

latter. qu most pﬁrposesi_the "typ{eal“ number of credits

is probably the better choice. |
e A more troublesome decision must be made about'electives
allowed in each brogram. An estimate has to be made of :\
the "typjca]” content of electives in each erogram so that .
apprdpriate costs can be applied. The sﬁggested method for °
doing fhis involves use of the IWLM. Elimination of required-
courses from this matrix should result'jn a uéeable paftern‘
of cou}ses'in each prbgnam'such that aﬁ-estimate cae be made
of "typ1ca1" e]ect1ves, and, therefore, of the costs of these
e1ect1ves 0f course, certa1n programs such as Eng1neer1ng
will have many fewer electives than other programs, such’as

American Literature.

The actual steps required to compute:eostg*per braduate using the

catalog requirements method are: |

ia) :List the required courses and typical electives ,
for the program, | .

(b) Determine the d1sc1p11ne to wh1ch each requ1red

or elective course belongs,

105

4




Table V.7b

ESTIMATION OF COST PER GRADUATE IN THE MATHEMATICS UNDERGRADUATE PROGRAM
(Large Research University Data, 1973-74)

l(Cata]og? Requirement Method, Typical Program of 132** Credit Hours)

Disc. Full -  Discipline Full

Couréé'Group : Level SCH Unit Cost Cost Component
Math S LD 28 $ 26.92 $ 753.76
Math uw - 20  119.06 2,381.20
Social Sciences- - LD 15 - 26.71 . 400.65 .

- f/' Life Sciences LD 12 139,24 470.88
Physical Sciences LD 18 49,87 " 897.66
Physical Sciences UD 9 103.93 - © 935.37
Humanities : - LD 12 - 52.43 629.16

" Humanities | UD 18 - 80.13 . 1,442.34.

PROGRAM TOTAL 132 - - $7,911.02

" *When computing costs per graduate using the catalog requirement method,
- particularly for a program with broad electives allowed, the resu1t1ng'
estimate will be very rough. Also, in order to est1mate costs using
this method, average discipline full unit costs and estimates of SCH
must be computed for 1nst1tut1ona1 aggregations of d1sc1p11nes such as

"Social Sc1ences" or "Humanities." -

**This same type of table could have been constructed for the minimum or
optimum undergraduate math program consisting of 120 credit hours.




A

B
(c) Mu]tip]y the appropriate di$c§p1ine full unit
costs by the credit hours for each discipline
cluster of courses, and | /
(d) Sum these costs-over all disciplines consumed by
the.projram graduate.

Table V.7b illustrates these steps for the mathematics

undergraduate program at the Large Research University.

Program Unit Cost Method--To calculate costs per graduate using the
program‘unit cost mehtod, the necessary data are the number of

credits per graduate and the program full unit costs for the

“various student levels within.the program of interest.e For

example, for an uqdergraduate mathematics program, one would

need the program full unit costs for upper and lower division
students, and thé tota]inumber of credits per graduate in each
progrém; As in\thé catalog requirement method, a decision must
be made whether to use the minimum‘credits-fbr graduation, or -the

typica1 credits achired by graduating.students. For most,pdrposes,

the typical number of credits is probab]y-breferab]e.

The cost per graduate using'this method involves the following steps:

(a) Obtain ty@ program full unit costs separately

o by'stuq4nt level,

(b) Determine the Eypica1~(of minimum, if desired)
number of credits acquired by graduates of the

program,

124
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Comments:

1.

(c) Determine the number of total credits taken by each

student level in the prbgram.' (For example, in an
undergradhate program, determine the number Zf
.credits takeﬁ by upper and lower division students),
(d) Multiply the program full unit cost for each student
Tevel by. the number of credits consumed by students

in_each-level, and.-

(e) Sum the total dollars across s dent Tlevels.

Using the same example shown in Tables V.7a. and V.7b (the Large
Researth University undergraduate mathematics program), the

calculations might look like' this:

Student Total : :

Level SCH’ Full Unit Cost Total Cost
Lower Division 70 ' $49.88 ~ $3,491.60
Upper Division - 62 - 97.14 6,022.68
TOTAL 132 - $147.02 $9,514.28

/

In thiS'%famplg, the estimated cost per graduate of the mathematics

‘program is $9,514.28. - - .

&

In each of the methods described above for cdmputing cost per

graduate, it is possible to improve the estimates by using unit

cost. information from previous years if it is available. 1In the

transcript method, the discipline full unit costtiS'changed to the
H ;




unit cost for the appropriate year; in the catalog requirements

method, an estimate_must first be made of the year in which the
current year's graduates took each éourse§ in the third method,
Tower division costs can be used for two and three years preceding
the current year, and upper division costs for the previdﬁs and

™~

current year.
The student program and discipline unit costs in Sections V.A and

B above are computed over all students in the institution (some

" function of the FTE number of students). Costs per graduate,

however, are computed only over the headcount number of graduates
in a program. Clearly, then, in an institution that has part-time
students, nondegree students, transfer studénts, and full-time
students who fail to graduate (drobouts), there are several othef//
coéts*per program that could be computed beside tHaf‘fOr gréduétes.
These costs can be estimated, if desired, using the same procedure -
deséribed above, with slight modifications to take account of the.
smaller number of credits taken, the mix of courses taken,/ana SO

-

forth.

v

For ﬁbst purbosgs,‘it makes better sense to compute costs per

graduate separately for transfer students versus stpdents who

" completed all course wérk at the institution, rather than for

transfers and Hgﬁtgansfers combined. This suggeétion is made
because one génera]ly is interested in the actual cost to the

institution of each graduate;

122
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t

<, S .
4, The‘anélyst é]so may want to Eompﬁte costs per graduate separately
for students who were contfnuousiy enrolled full-time versus tgose.
who were enrolled part-time fof some time interval during the
\ o program.‘ This separat?ﬁﬁﬁ%f part-time and full-time graduate
'< costs will a7d in estimating the differential costs of headcount

“versus FTE student enro!lment.

Procedure: 'Identifying significant differences across programs in costs:

per graduate.

.Regardless of }ﬁé‘method used to compute costs per graduate, there
’genera11y will be a high correlation’ between program unit costs and
total Costs for a graduate;in the same program; that is, if program A
:cdsts twice as mlich as program B in terms of unit costs, A also will
chst approxiﬁate]y tw%ce as much as B in’terms of cost per gréduate.
For thfs reason, it is recommended that the steps suggested in the
previous cost stﬁdy, for isg]ating significant student pfogram Unit_
cost differences, also be used to analyze coéﬁé‘per graduate for |

significant differences.

Precedure: Explaining differences in cost per graduate.

In this procedure, as in the previous one, the steps outlined in the

student program cost study can be used to analyze cost differences

per graduate; that is, an examination of discipline contributions to

125,
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each program shoulq help exp]ain_why cpgts véry. In exa;;;;;5\55§t§\\\;\\
per graduaté, however, additional information is évailable that may \
further explain variations among programs in total costs per graduate,
and tﬁi;’fnfofmation should be examined in addition fo discip]ine
contribution information. The kiﬁds of variables for each program that
may be usefu] in understanding and explaining éosts per graduate are:
0 Number of credits required
o Average number of terms'to graduation
0 Average calendar time to graduation (number of years and

months from matricu]at{on to graduation)
0 Pércentage of part-time and full-time students

0 Percentage of'courses at different levels (for example, percentage -

of lower and upper division courses taken).

|

1. _The first tool needed for investigating differences in cost per

graduate is a discipline ‘contribution dispjay similar to that for
program cost studies in Tables V.5 and V.6.
a. If the transcript or catalog requirements method w?s
used to compute cost per graduate, then’hew tables based on
\ discipline contributions averaged over transcripts (or
\ based on catalog requirements) probably will be more
| useful than Tables V.5 and V.6. Table V.8 shows an
example of a discipline cohfributipn display const;ucted
from the average of several undergraduate mathematics

transcripts similar to those shown in Table V.7a.
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b. If the program full unit cost method was used to compute
cost per graduéte, then the discipline contribution informa-
tion in Tables V.5 and V.6 is sufficient for investigating

_ cost differences.

The discipline contribution HiSp1ays from (a) and (b) above should -
be examined, as~described in the student program cost study proce-
dures, for factors that may explain differences in costs per .

‘graduate.

2. A second-tool available for investigating cost differences is a
display by student program of the variables listed in the intro-
qution to this procedure (number of terms to degree, number of
credit hours required for each deg;ee, and so fortﬁ)./‘Table V.9
illustrates sUch‘a display for a sample of programs fﬁfthe'Large
Research University. Note that the variables displayed for each
degree program will vary from institution to fhgiitution depending
on what %nformation is available and what information éeems‘re1evant.'
There_are three principal sources for obtainihg tpe information
listed in Table V.9. The first variable, required credits for

program completion, can be obtained from the catalog or the depart-

ment. AIl the other variables can be obtained either from institu- .
tional records or from an analysis of responses to the Student
Outcomes Questionnaire. KAll‘information necessary from the

~ questionnaire is produced by the $tudent Outcomes Module.)
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" There are two main points of interest in a disp]ay‘such as

Tabie V.9, First, a11'degree program costs per graduate are
disp]ayed.together; and can, therefore, be comparedg Second,
this table provides information that may be he1pfu1 in explaining
cost d1fferences For example, the Pre-Vet~and Pre-Med programs
”1og1ca11y m1ght be se1ected for compar1son since both are
re1at1ve1y s1m11ar 1n content area, yet the Pre Med program N

. costs a1most one and one -half t1mes as much as the Pre-Vet

“u

i

program for-each degree awarded. A comparison “of the two programs
us1ng the 1nformat1on in Table V.9 yields the fol]ow1ng insights:

e Both programs require the same number of cred1ts for

}’ graduat1on,‘but;Pre-Med graduates, on the average, have

slightly more credits than Pre-Vet'graduates.“
0 Pre-Med students take slightTy 1onger to comp]ete
the1r program than do Pre-Vet students.

9 The Pre-Med program has a few part- t1me students _
: wh1je theé?re~Vet program has none. | .
:o Ninety{seven percent of the Pre-Vet‘courses are lower

division, while only 71 percent of the Pre-Med courses

are lower dﬁrision' (Note that lower division courses

almost always cost 1e<s than upper d1v1s1on courses )
It seems 11ke1y that a1l “he differences 1isted above between the-
Pre Vet and Pre Med programs comb1ne to cause a subStant1a11y
different cost per graduate 1n each program. The primary diffe-
rence, however,,js probahiy in percentage of 1ower°dtvision courses
consumeda(71.é percent versus ;7.4 percent).

- 128
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Comment: A disp]ay such as Table V:9 can be used for exp]ﬁining or investigafing
preram-re]ated variables other than cost per graduate. For example,
usually there is a re]afionship between the average célendar time to
graduation and the percentage of part-time students in a program.:
Thus,»if students in a particular program fdke Tonger on the average
to graduate, this fact may be explained by a relatively high percentage
of partrtiﬁg students. The physics.program, in Table V.9, provides
an example of ‘this reasgning: thé aVerage number of years to graduation
is one of the higHest in the table. Very likely this is explained at
least partially by the fact that the physics p}ogram also has the
highegt percentage of part-time students (21.3Ipercent).

Planhing and Management Applications

The actual planning and management uses of cost per graduate estimates will vary
from institution to institution. In many cases, no action will be taken on the
/o basisgaf}%his cost study, but the institutional manager will havé a bettér under-

‘standihg of these costs. In other cases, certain actions may be proposed . to try

to lower the cost in a particu]ak program based on the results found here.. Such
actions might include: |
o Requiring fewer credits for graduation.
® Assessing higher tuition for credits taken;over the rgquired minimum.
e Placing iimits on the number of part-time students or on the -
| number of‘termsya student maxrbe enrolled part-time.

-

e Changing the mix of courses in the degreé program.
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e Placing limits on the number of part-time students or on

number of terms a studenf‘ﬁay be enrolled part-time.

® Changing the mix of courses in the degree program.
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VI
ANALYSES OF QUTCOMES DATA

This section of the manual provides suggested approaches for analyzing outcomes
information across $tudent programs. It is assumed throughout-that the insti-

. tution has performed an outcomes study us1ng the NCHEMS Student Qutcomes Ques-
'tionnaire for Program Completers (see the dppendix for a brief description)

The procedures in this section will focus heavily on investigating program

‘ differences in outcomes, however, in an outcomes study, perhaps even more than in

a cost study, there are may other subgroups (besides student programs) that may

be of interest to an institutionﬁ Sex differences, ethnic group differences,_
part-time versus full-time student differences, for example, ai] “may be-of substan-
tial interest to an institution in terms of anaiyzing outcomes The intent in the o
procedures that fo]iow is to show how subgroup” differences of interest can be
investigated, us1ng student program as the primary subgroup exampie The reader
should recognize, however, that these procedures are general enough to appiy to -

" the investigation of many other subgroups.

There is a subtle difference between cost data and outcomes data that is worth
pointing out before proceeding further: this is the fact that the variables “
(or data) associated with costs have a fairly well-defined structure or |
hierarchy defining the interreiationships among cost variables while: outcomes
variables do not. Direct costs, for exampie, canibe subdivided into the additive

components of direct costs due to.facuity.compensation and those due to other




differences. S i

L]

expenditures. These two‘components can, in turn, be subdivided further into
additive components and explanatory factors. Qutcomes variables, on the other
hand, are-interrelated in much‘more complex ways than cost variables*and cannot
be sorted eastly into neat hierarchical structures where a particular variable is
explained by a set of additive components. Instead, in outcomes studies it is
necessary. to pursue questions of interest'(for example’, Why do more chemistry
majors find jobs than math majors?) by examining as many other variables as
poss1b1e that m1ght be related to the quest1on of interest (for example, Is there
a higher percentage of male graduates in the’chem1stry department than inm the math

/
department? Were the grade point averages similar-for both types of maaors’)

_ Essent1a11y the process of 1nvest1gat1ng outcomes differences between subgroups is

one of s1euthing¢-attempting to find the under]ying reasons for differences and at
the same time attempting to eliminate factors that are not responsible for d1ffer-"b
ences. It is just as important to f1nd/out that a particular factor does not .

he]p exp}a1n dtfferences as to find out that,another factor does explain outhmes

i o
!

Related to the structura] difference between outcomes and cost data are two

additional considerations. First, certain outcome measures, such as the percentage

of 'students who obtain jobs, may not necessarily be c0mparab1e across programs
without the_availabiiity of other data from outside the institution, such as

/ : .
statistics concerning the labor market for different majors or statistics by

major field about success in finding jobs in other similar institutions. For

example, it may be true that chemistry majors are finding,jobs more easi]y’than




math(majors across all institutions, and, therefofe,‘that differences between

the two programs within a 'single institution are typical in terms of the national

norm. Iﬁ this casF, it would be difficult to find intrainstitutional reasons for

a natioqa] ﬁhénomenon. If an institution does show marked differences in outcomes

from similar institutiOns, or iflanvinstitutiOn has priorte*pectations,about
,‘icertain outcomes that are not realized, tﬁen it is approbriéte to pursue these

. outcome differences further, looking for explanatory factors within the institution.'

Second, because of the number of outcomes iariab]es and the complexity of their
‘intérrelationships, it is usually a good idea to décide on the kinds‘of questions
that are most important and relevant to the institution before doing any agaiyses,
Focusing on specific questions will providé.a-usefui framework fOr'the/analyses
to be performed and also for the variables to be examined.. Some basic areas
that are often of high priority to institutions conducting odtcomes studies are:

e Length of time to degree coﬁp]etion’ktaiendar time and number of terms)

e Number and percentageiof students pursuing and securing jobs

e Relationships of job to major fieid of study

e Long-range career pians

- Number and percentage of students admitted to other educational programs

e Long-range educational plans

Students' perception of growth.




A. Analyses of Qutcomes Data

-

The examples given in the procedures to follow are selected from areas listed

" above. * These areas are investigated to identify stUdeﬁt program differences

among program cpmp]eters, and, whereydifferences are found, to pursue the under-
lying explanatory factors. |

\
The paradigm for performing outcome§ analyses is the same as-that for the thkee
kinds of cost studies: first, prgcedufes are presented for becoming familiar with
the data-and for identifying significant program differences in outhmes dé?iis
second, procedures are developed for investigating factors tﬁat'explain or lead o

to a better understanding of program differences in outcomes. -

T

Procedure: ' Isolating significant outcomes.differenges among student programs.

_ This précedure describes methods for displaying outnéﬁes variables
by program and for igolating progrgm,differencés of sufficient még;
nitude to warrant further_investigation;“

1. The first step in investigating student odtcomes across
programs ishto construct a profi]e of outcbmes variables -
(or those previously selected of interest) for each program.
There are a variety of ways in which this can Bé done, bécéusé&b
of the amoﬁﬁf of outcomes data available and because of the
options available for each questionnaire item in terms of the
appropriate sdmmary statigtic; For catégorica] jtems with no
‘order Tmp]ie; by the various responses (such as item 6, ethnic
cgtegory)} the choices of summary statistics are: |
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(N = 1399)
, . Percent in
Program ‘ Number of Mean Number Standard Categories of Years
Name ' Respondents ~ of Years Deviation** < 2 3 4 5+
Architecture 16 4.7 .9 6 6 12 76
Biology 38 3.8 .7 3- 17 77 3
General Business ' 62 3.9 .5 4 6. 8l 9
Accounting ’ 148 | . 3.9 .4 2 3 92 3
Business Management 64 | 3.8 .5 7 19 71 3
Marketing 67 3.4 1.0 19 10 69 2
Communication ) 1 4.0 *k .0 0 100 0
Computing Science } 1 4,0 *k 0 0 100 0
Engineering, General ' 3 4.0 .0 0 -0 100 0
Engineering, Aerospace . 1 4.0 .4 =0 9 8l 9
Engineering, Chemical 29 3.9 .4 . 10 3 8 7
Engineering, Civil .25 4.0 .2 4 0. 94 2
Engineering, ‘Elect. 39 4.0 .4 3 0 91 6
Engineering, Mech. 35 4.0 .4 0 3 9 3
Engineering, Mining 5 3.8 .4 0 20 80 0
Art 14 3.9 .5 7 0 86 7
Music 1 4.0 b \\’ 0 0 100 0
Performing Arts - 6 3.5 .8 vy 17 33 50 0
- Medicine (Pre-Med) 128 3.9 .4 8 7 81 4
Interdisc. ‘Studies ) 30 3.8 .6 10 7 75 7
Law (Pre-Law) ' 25 4,0 .0 0 -0 100 0
Classics 26 3.7 g 8 8 8] 4
English , 96 3.8 g 12 5 76 7
Philosophy 6 4.0 .0 0 0 100 0
Mathematics . 34 3.6 .8 17 .3 77 3
Chemistry _ 20 . 3.9 .3 5 5 /85 5
Geology ' 16 3.9 .6 .6 0 88 6
Physics 16 3.9 .6 6 6 76 12
Psychology 44 3.6 .9 7 14 79 0
Anthropology , 6 3.7 .8 0 33 .67 0
Area Studies 39 3.6 .8 21 5 72 3
Economics 56 - 3.9 4 7 2 84 7
History a - 3.8 .9 14 7 76 3
Political Science 122 3.9 . .4 1 6 85 8
Sociology 49 3.7 T 7 12 12 74 2
Theology 12 3.2 9 17 25 58 0
Other 1 4.0 *k 0 0 100 0
TOTAL 1,332 3.9 .7 8 5 83 4

Table VI.la

 LENGTH OF TIME TO UNDERGRADUATE DEGREE IN YEARS
Private Un1vers1ty Outcomes Data, 1973-74

*The number of years from September of one year to May, 4 years later; is 3.75. mmy,

17 Missing Responses = 1,3%

**Standard dev1at1on cannot be’ computed for 1 student.
Q
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Table VI.1b

NUMBER AND PERCENT SEEKING AND OBTAINING JOBS
Private University Outcomes Data, 1973-74

(N = 1349) _
‘ . Total
Program _ Number of Seek Job Have Job (Have or Seek)
Name | . Respondents N % N % N %
\ -
: Architecture 16 11 69 3 19 14 88
Biology ’ 38 10 .26 4 10 14 37
~ General Business - 63 22 3% © 23 36 45 71
Accounting ~ 149 26 17 106 71 132 89
Business Management 64. 23 36 22 34 45 70
Marketing 67 42 63 17 25 59 88
Communication . B 1 100 0 0 1. 100
Computing Science . 1 0 0 1 103 , 1 100
Engineering, General 3 1 33 1 3 2 67
Engineering, Aerospace 17 3 27 4 36 7 64
Engineering, Chemical 30 1 3 19 63 20 67
Engineering, Civil 25 6 24 13 52 19 76
Engineering, Elect. 4 9 22 24
Engineéring, Mech., 35 4 11 22
Engineering, Mining 5 0 0 2
Art 14 5 36 1
Music ] 1 100 0
Performing Arts 6 4 67 - 0
Medicine {Pre-Med} 128 11 9 3
_Interdisc. Studies 31 9 29 4
v Law (Pre-Law) 25 4 16 1
Classics. ‘ 26 7 27 2 .
English . ' 95 . 36 38 8
Philosophy 6 2 33 1
Mathematics - : 35 5 14" 16
Chemistry 20 3 15 8
Geology 16 4 25 2
Physics 16 2 13 6.
Psychology , - 44 15 34 8
Anthropology 6 4. 67 0
Area Studies C 39 . 13 33 8
Economics : 56 22 39 7
History 40 13 33 7
Political Science . 123 29 24 13
Sociology 50 27 54 8
Theology 12. 4 33 1
Other o 0 0 0
|
TOTAL 5 ! 1,339 379 .28 365
. 10 missing response§ = .7% 13

Q .
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Table VI.lc

NUMBER AND PERCENT APPLYING AND ADMITTED TO ANOTHER EDUCATIONAL PROGRAM ;
Private University Outcomes Data, 1973-74

(M = 1349) - v
sl
Program Number of. - Applied - Admitted % Admitted
Name- - ~. Respondents” N A N % 0f Applied
Architecture 16 .0 .4 25 1 6 25
Biology : 8- K 28 74 18 - 47 64
General Business R 62 20 32 14 23 70
Accounting o 142 . 30 21 19. 13 63
Business Management 62 - 24 39 17 27 , n -
Marketing - 67 13 19 11 16 85 .
Communication. . 1. T 100 . 0 0 0
Computing Science 1 1 100 - 1 100 100 °
- Engineering, General 3 1 33 1 33 100
Engineering, Aerospace 12 6 50 3 25 50
Engineering, Chemical 29 15 52 10 34 67
Engineering; Civil 25 9 36 7 28 78
‘Engineering, Eléct. 40 14 35 11 28 .79
Engineering, Mech. 35 12 34 10 29 83
Engineering, Mining 5 0 2 ~ 40. 2 40 100
Art ' 13 7 54 5 38 71
Music ) : T 0. 0. 0 0 0
Performing Arts 6 . -2 33 - 2 33 100
Medicine (Pre-Med) 128 125 .98 40 . 60 32
* Interdisc. Studies 31 21 68 17 55 81
Law (Pre-Law) - 25 23 .92 13 52 57
Classics - 26 19, 73 15 58 79
. Engli;h . "/(‘,,lQGJ“"‘ 56 - 28 36 28 ]gg
Philosophy e 6 ¢ 3 0 3 0
Mathematies— 35 2130 37 12 34 92
Chemistry - 20 G | DL 10 - 50 91
Geology 16 - 12775 9 56 . 75
Physics v - 16 9 56" 7 44 78
Psychology a4 - 254t K7 13 30 52
. Anthropology , 6 3 - 50 2 33 - 67
Area Studies .39 o+ 22 - 56 16 41 - 73
- Economics 56 37 - 66 27 48 73
History 39 23 59 16 41 70
Political Science 122 . {92 75 59 48 64
Sociology ’ 49 4 26 53 15 31 58
Theology 12 v\ 7+, 58 -5 42 71
Other v . 1 0 0 0 0 0
TOTAL ' . 1,325 - 716 54 447 37 62
24 missing responses = 1,8%

o - 12’5." 3 o .




Table VI.1d

°

MEAN* (KVERAGE) PERCEPTION OF INSTITUTION'S NTRIBUTION TO GROWTH IN SIX AREAS
Private University Outcom¢s)Data, 1973-74
(N = 1349

g

Institution's Contribution to Growth

Program Name ' No. of Intellectual | Social ‘Aesthetfc/ Educational| Vocational/ | Personal
' " | Respondents Cultural Professional
~ . :
Architecture ' . 16 . 4.0 4.2 4.0 4 4.3 4.1
Biology _ 38 3.9 3.8 3.6 3. 3.8 3.9
General Business 63 . 3.7 3.9 3.6 3. 3.8 3.8
Accounting . 149 3.6 3.9 3.3 4.1 4.2 3.6
Business Management . 64 . 3.5 3.9 | 3.6 3.8 3.8 3.5
Marketing : 68 3.8 4.0 3.6 4.2° 3.9 4.1
Communication 1 4.0 4.0 4.0 4.0 4.0 4.0
Computing Science 1 3.0 4.0 4.0 4.0 4.0 4.0
“Engineering, General 3 4.1 3.4 3.2 3.9 . 3.8 3.1
Engineering, Aerospace . 12 3.9 3.8 3.2 4.2 3.8 4.0
\ Engineering, Chemical 30 4.2 3.9 3.3 4.1 4.1 440
Engineering, Civil 25 4.0 4.0 3.4 4.0, 4.1 3.7
Engineering, Electrical - 41 3.9 3.8 - 3.5 4.4 3.9 3.5
Engineering, Mechanical »- . 35 4.0 3.9 3.3 3.8 3.9 379
Engineering, Mining 5 4.2 3.9 3.6 3.9’ 4.6 3.6
Art . 14 3.4 3.7 3.9 4.3 3.1 3.4
Music 1 3.0 4.0 4.0 3.0 3.0 4.0
_Performing Arts 6 3.4 3.9 4.7 3.9 3.8 3.9
Medicine (Pre-Med). 128 3.8 3.8 " 3.6 4.2 3.8 3.9
Interdisc. Studies 3 7 3.9 3.9 4.1 - 4.4 3.2 3.6
Law (Pre-Law) v o 38 3.8 3.8 3.6 3.8 3.5
Classics , 26" 3.3 3.9 4.1 3.9 3.5 . 3.7
o English T : 3.4 3.9 4.0 4.0 3.4 3.6
Philosophy ‘ ‘ 7 3.7 3.7 4.1 4.1 3.3 3.7
Mathematics 35 3.8 3.6 3.4 4.2 3.6 3.7
Chemistry 20 - 3.8 3.8 - 3.4 4.4 3.7 4.0
Geology 16 3.8 3.8 3.4 4.0 3.8° 3.4
Physics ) 16 4.1 3.8 3.4 3.8 3.9 3.5
Psychology 44 3.8 3.8 3.6 4.1 3.6 3.6
Anthropology 6 3.5 4.2 4.1 3.9 3.2 4.1
Area Studies . 39 3.3 3.9 4.1 4.2 3.5 4.0
Economics 58 3.6 3.9 737 3.7 3.5 3.6
History : 4 3.4 3.8 3.8 3.9 3.5 3.7
Political Science - 123 3.6 4.0 3.8 - 4.3 3.5 4.0
Sociology 50 3.7 3.9 3.7 4.2 3.6 4.0 .
Theology . 12 3.5 4.0 3.9 4.1 3.4 3.8
Other ] 4.0 5.0 3.0 5.0 3.0 a0
TOTAL 1,346 3.7

w
(V]
. W
.
[=4]
-
—
w
~

3.7
3 missing responses = .2% .

" *The mean was computed by assigning the numbers one through five to the responses "none" through "very much"
on the questionnaire item and then averaging the responses ovér all students in a program. )

. » ‘,m43&




e frequency (count) for each response

‘e the mode (the most frequent response).

® percentage for each response

For items that have an implied order (such as item 16, relatedness

of job to major field), the choices of summary statistics are:

e, frequency for each response (dr frequencies for
each category of response if the item is a "fill-in"
response, such as salary, that has been categdriéed)

® percentage for each respdnse

e mode

e mean (the weighted average of fésponsés)

e median (the response or category which is half-way -
between all other responses) !

o standard deviation (a measure of the variablility

of the responses).

Tables VI.]a—VI.]d‘show suggésted Brofi]e displays of several
Ogthmes variables using a selected set of the summary statistics
listed above: Note that the student programrgodes and program
names’used in Tables VI.1a-VI.1d (and thfougﬁout this section)
refer to the "List of Occupations and Educational Programs" found
at the end of the Student Outcomes Questiognaire; (The student's
program or majof field is obtained from‘hfs or h;r response to
question 7B of the questionnaire.) It should be noted'a1$o that

the 1ist of major fields js in program code order on each table,

135
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rather than in rank order for a particular variable as usually

suggested for cost displays. This wag done primari]y to %aci]—

itate compafison of variables ac:g;s tables.

The second étep in investigatigg student program differences in
outcomes.}gto examine téb]és such as VI.la-VI.1d for statistical
values/fﬁarticularly percentages and/or.heans) that: -

a. ’AB not agree with priof expectations; for exémpie,

/[(i) do not agree with known hationa]lnbrms fpr similar

7 ’
4

institutions, or (2)‘do not.agree with inst{tutiona]

expectafions,!or (3) do not agree with institutional goals.

b. are markedly different from the average of all programs

(the "Tota]ﬁ Tine at the bottom of each table).

Examplés of the application of these guidelines to Tables VI.la-

VI.1ld are: | .

o'Suppose'fhat the avefage percentage of Pre-Med students in J
the nation admitted to Medical School by May 15 (tHe ques-

tiéanaire administration date) is 60 percent. Table VI.lc
shows that'fOr this institution, only 32 percent of 125
applicants have bgen admitted by May 15. _ This re]ative1y 1qw»f'
percéntage comparegd to the national average of'60 pefcent.}s an
indication of a pbtentia] pr051em in the Pre-Med program
that merits further investigation. u

o Fifty-eight percent of English majors have applied for

admission to>anothér educationalrprogram. If, in previous

- 14vu
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years, the percentage éveraged about 70‘percent, this.fact
may indicate reason to investigate why fewer numbers,ot
English students p1an!to go on in school.

¢ In Table VI.la several brggrqms (Theo]ogy, Marketing,
Performjng Arts; Psycho]qu,;ﬂathematics, and Area étudies)
average less than 3.7 yearsbto the time of degree comp]ettbn.
'These progréms might be‘marked for‘futher inyestigation of

why the average years to degree comp]etion is so Tow.

Comments: 1. The tables suggested in th1s procedure (and all ana]yses in this

sect1on)'shou1d, in gggega] be done separately by type of degree. - .}

\."(_,43

C 2. When construct1ng d1sp1ays such as VI.1la-VI.1d, the number of
H respondents (N) should always be one of the co]umns in the tab]es
This ru1e‘1s suggested because summary stat1st1cs such as percentages
. and means|{must be evaluated w1th caution when the N is small
‘(10 to 15, :\Weés). | '
3. Summary tables using aggregations of programs often can be useful
in‘interpreting outcomes data. fhese tab]es nou1d show four or

five major aggregations of programgi(such as life sciences, social.

sciences, physical sciences, humanities, and fine arts).

Procedure: Explaining outcomes differences across student programs.

There always will be many more unanswered questions about why certain
outcome meqsures‘have particular values in various programs than there’

141
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will be unanswyered questions about program or dﬁscip]ine costs.

Th1s statement is true because costs tan be exp1a1ned in terms

'of a finite number of var1ab1es associated w1th each dis¢ipline

or stgdent program. Outcome variables, on the»other ‘hand, summarize
the choices and feelings of student;,within each program, and,
therefore, are much more difficult to exp]éin and understand.

One or two students in a small- or medium-sized program who have
duite diffekent fee]ings:sr make different decisions from the

others can distort most of the summary statistics for that pfogram.
Nevef%heiess,.certa{n outcome Qariations aéross programs or variations
from éxpected outcomes caq be explained, byt the process of doing so
does not conform to é set of steps app]jcab]e in every.situétion.
Rather, the analyst must "tfack down" 1eads-fvaria51es that might

be related to a particu1ar pﬁenomeﬁon. Someti§é§ an answer wil]-ﬁe

found and other times it will not be.

//' . . ‘ =

For the program or set of programs to be investigated, select variables

»

for examihation.that might have affected the outcome measures under

consideration. For example, some. factors that might be related to the
low percentage of pre-medical students accepted to medical school are:
® age |

o percentage of men versus women

~® percentage of minority students

0 grade point average (GPA) of Pre-Med app11cants

0 rank 1n co]]ege class

’

e advising done by Pre-Med departmeﬁfzi
147
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The”questionnaire data can be used to inveétigate all of these =

/ Pre-Med program variables except the last two, and these}probab]y

" can be pursued, ‘if nécessary;/ (The average age, percent of men
and women, percentqge of mihority students, and GPA are all found on
the Student Outcomés Module repokt generated by student program.) |
An.examinétion of these variables might show that this {nstitution
has:62 percent men and 38 pe;cent women in its Pre-Med program and
also that the average GPA is 2.71. If national statistics show that
only 12 percent of those admifted to medical séhoo] are women and
that the average GPA is 3.2, these two facts may, at least partially,

explain the low percentage of acceptances from this Pre-Med program.

(A second example of investigating oufcomes from various programs is -
given by Table VI.la. It may be of interest to find out why -there
are six programs that_require less than 3.75 years (the sfandard{
%our-yéar degree comp]etion time) for completing a degree. In this

case, the obvious starting place is-to look -at the number and pekcentageu

of transfer students in each ofbthese programs compared to the average

of all other programs.

. Program ‘ Prog}am, No. of Mean No. Percentage of

Code Name Respondents of Years. = Transfers
186 Marketing 67 .3.4 ' 29
335 Performing Arts. v 6 3.5 50
600 Mathematics 34 3.6 20
721 Psychology 44 3.6 « 21
. 784 Area Studies 39 3.6 26
810 * Theology 12 3.2 42
A11 Other Programs 1,138 3.9 12

| “1435 o
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From the above table, it can be seen that the six programs with low
degree comp]et1on t1mes also hdve a substant1a11y h1gher frequenqy
of transfer students (27 percent for the six programs compared to

12 percent for all other programs).

Comment: A number of anaiytical techniques that require substantial training in \\\\
Idata ana]ysis and statistics (such as analyses of'variance, corre]ationf \
and regresSion analyses, andvnonparametric techniques for,categorical
data) may be appropr1ate and useful for analyzing oUtcomes across the

/ entire institution and within student programs. These will not be,discussed'
here, but the reader is‘encouraged to investigate the utility of these
techn1ques for his or her institution. (Statistioal compoter package J

- programs such as SPSS, BMD, and OSIRIS are useful for statistical

analyses such as those suggested.)

Planning and Management Applications .

MOutcomes studies have numerous planning and management uses, ranging from the
's1mp1e {availability-of data in tabu]ated form) to the more comp]e» (explanat1ons'
of why certain outcomes occur). For the most part, these fa]] under the general .
.,headings of program p1anning’and program evaluation. Some or a11 of the following’

" applications may be appropriate, either in assessing part1cu1ar programs or in
using outcomes data across the 1nst1tut1on as a whole.
e Justification of a certain’ 1eve1 of student _program.costs by demon-
strat1ng the program's resu]ts re1at1ve to some norm or expectat1on
"® Validation of earlier resource a11ocatron dec1s1ons‘by.shOW1ng an
improvement jn“outcome measores. ‘
| - 132




N,

o\ﬁroViding a,partipl‘basis for identifying programs that’need attention.
This identification may‘take place when certain outcome measures are
found to be especially high (for exampf;, drop-out rates) or low
(for example, students' pérceptions of the institution's contribution
to their growth), or whén outcome measures--regardless of their 1eve1-;‘
fail to meet the1expectations of the administratp;.or program manager.

o'Fhrnishingvinformationffor students, either in the program or
)contemplating admission, concerning the results associated with
those who havefcompleted the proéram in the past.

e Estimating the effects of program cuts or‘program égpansion by
projecting the ﬁike]y/change in outcome measures, eépecia]]y |

‘those connected with students' occupational and educational plans.

As with cost data, the availability of outcomes data over time should provide

additional insights into the processes of resource allocation, resource use,

. progrém evaluation, and 1ohg-ran§e planning. With outcomes in particular, it

may be necessary to examine extra-institutional data (about the labor force,

national trends in enrollments for higher degrees, and the like) in order to

derive maximum benefit from the institution's own information.

ki




B. Examinatio;\SfStudent Program Costs

and Oltcomes

Three studjes in the analysis sections of\this document so far have focused on
student degfee programs; £hey deal with uni cosfs, costs per graduafe,“and
outcomes. The natural next- step would apbear to be a-set of procedures for
combining the results of those studies in the form of a kind of bénefit;¢o§f

analysis. That step will not be attempted here,

Benefit-cost analysis is a legitimate ana]ytica] procedure for many purposes. Its
use in postsecondary education at the present time, however, is not well developed.
To a 1aége degreé the reasons for this are found in the sfate of thé arf with '
respect fq measurement on the benefits side. of education. The technology exists
in many institutions for obtaining very accurate ffgureg on thé cost pf produciﬁg
an e]ectriﬁa] engineering graduate versus an accounting‘gradUate; Almost nowhere

is the same kind of‘aécuracy available for the benefits side of the equation.

4

Estimates may be méde of the projécted increaéed’earnings of each type of graduate,

taxes that w111 be paﬁd,\charitab]e donations to be made, and the like. Aside from
these, however, what is the benefit to society of having another electrical
~ engineer or accountant in the labor market? What is the benefit to the individual

of knowledge gained in addition to the occupational skills resulting from the

educational expékience? Almost no one denies that -such additional benefits exist
for both the individual and society. And almost everyone agrees that they. are

extremely difficu]t--perhapé impossible--to put in quantitativé terms.

“~
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In any event, the kinds'of benefits that would neea to be inc]udgd in an
‘institutiona]”benefitrcost analysis aﬁg\:?t available, in IEP data. Thex
outcomes measufes there consist of éeveral measdres of.grocess (drop-out
rate, ;ime to degree, grade point average, andAthe like) and studént-se]f-
reports of educational b]ans, occdﬁationa] plans, and perceptions of growth.
There are a number oflsituations in which sucb 6utcome§ data may bé related
to cost information, and it fs this-kind of investigation tHat is recommended

S .
here. Examples of this sort have already been shown in the section on costs

per graduate: in Table V.9 several outcomes measures (number of graduates,
average years to degree completion) were shown with costslber graduate as
possibte explanatory variables. In addition, the use of cost and outcomes

data together ‘has been}mehtioned several times in the paragraphs on planning

and management applications of a particular set of procedures.

The approach being recommended here is illustrated in Téb]e Vi.2. It amounts
very s}mply to looking at a student program's cost dafa and outcomes data at

the same time, examining the patterns and re]gtions among them, and using both
kinds of information in drawﬁqg conclusions &nd making decisions. The data in
the‘table are largely invented and they are limited to a.smalj number of measures
that the anqiyst probably will want to examine. The table is meant only to

sUggest that 'in some instances cost data and outcomes data.will be of more use

to the institutional decision maker when they are seen inllight of each other.
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VI

" ANALYSIS OF DATA OVER TIME

It was stated early in this document that one of the»strong motives for the
development of IEP was the belief that comparative analysis of information .
leads to better deciSjon making. Thé expression qf_thié be]iéf is the emphasigf\
on exchange of informatioﬁ amSHg ihstitutions. But comparative analysis also
may take place, without such exchange, by examining information from a single
institution over time. Indeed, this kind of analysis often is more importént
in carrying out program planning and evaluation functions than is the comparison‘
of data with institutional peers;‘ This section of the manual is designed to-
identify some prime institutional "subjects" for data analysis over fime, to
illustrate a gengra] methodo]ogy by presenting one example, and to shpw some -
-ways in which tbe ﬁesulting informatioﬁ may be interpreted and used by the insti-
tutional decisiah maker. |

\

Subjects for Ana]yéis

The "subjects" for data anafysis over time are éssentia]]y as numerous as the
identifiab]e-components of the institution. ‘The usef may want to examine changes
in revenue sourceéwovef several years on an institﬁtion-wide basis, or changes \
in expenditure patterné among major programmatic activities. It ﬁay be impor-

tant to monitof changes in the characteristics of the student body or fhe faculty,
especially if the institution has established éoa]s related to gffirmative

action, socioeconomic mix, faculty academic preparation, or student ability

measures.
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Whatever the "subject" involved, this analysis over time may be carried out
for two purposes. The first is simply to proQﬁde an historical base for
100King at Ix'whe‘[e we are now'" relative to some measure: for example,- how
.does the institdtion's endowment income for this year compare with that for
previous years? The secbnd purpose is to furnish a backdfop of trends over
time in a collectionof disciplines (or degree programs or sUphort activities)
so that changes in a partfcu]ar one of them may be examined relative to those
in the 1arger group: for example, how does the change ih enrollments for

business administration programs compare with the changes experienced in the

institution's other professional programs? .

A general and stfaightforward set Qf procedures may be written to accomplish
both of these‘objectivés for a partfcu]ar "subject" of analysis: In keeping
with previous sections of this manual, it is suggested that most analyses of
data over time within the institution will focus on the department or discipline
(and its aggregations) and the student program. This follows from the belief
that the institutional user is coﬁcerned most often with changes in enrollment,
changes in cost, and changes in student outcomes. Therefore, many data analyses
over time"probab]y will be of one of the fo]]owing types:

2 Enrollment changes in disciplines

® Enroliment changes in studenthprbgrams ' e

o Cost éhangeé in disciplines

o Cost changes in student.programs~

e Changes in outcomes for student programs.

| :
[ o ' . a
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Table VII.]

DISCIPLINE STUDENT CREDIT HOUR COMPARiSONé FOR FALL 1972, 1973, AND 1974

Chemistry Discipliné Totals

K - NETCHANGE  Fall 74 -/  Fall 73
\ AMT % CHG  AMT %CHG  AMT

A. SCH Sumlary

Lower Division SCH  -265 -14.8% 1,526  -26.0% 2,061

8
Upper Division SCH ° +167 +35.3 /,640 +68.4 380
‘ Undergraduate SCH -98 -4.3 . 2,166 -11.3 2,441
Gradpate SCH +9 +21.4 - 51 +30.8 39
Total SCH . -89 -3.9. 2,217 -10.6 2,480
B." Discipline FIE .
Lower Division -17 - -14.3% 102 138
Upper Division +11 +34.4 43 25
Undergraduate -6 -4.0 145 - 163
" Graduate - +1 +25.0 5 . 4
Total o -5 3.2 150 167
' Fall 1974 - Fall 1973
C. SCH-Percent by Course Level
7
% LD SCH to Undergrad SCH 70.45% 84.43%
% UD SCH to Undergrad SCH 29.55 15.57
% Undergrad SCH to Total SCH ~ 97.70 98.43
% Graduate SCH to Total SCH 2.30 1.57
D. Percentage of Discipline Total
SCH to Institutional Total SCH 2.42% 2.71%
139
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Fall 72
ZCHG  AMT

+15.0% 1,791
-19.7 473

+7.8 2,264
-7.1 42

+7.5 2,306

- 119
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‘Fall 1972

79.11%
20.89

98.18
1.82

2.31%




The procedure presented below is illustrated with an example of discipline

enrollment trends.
Procedure:

Tﬁé procedure given here has three major parts described in the steps
that follow:

e Examine the enrollment trend within the particular discipline. .
e Examine the enrollment trend within'some aggregafibn of disciplines.

¢ Summarize trends across all relevant disciplines in the aggregation.

1. Select the discipline and the time period over which it is to
be studied. In the example (Ssee Table VII.1), chemistry*is
examined over a two-year period (fall 1972 to fall 1974) with
one intervening data point (fall 1973).

2. Extract the needed student credit hour (SCH) figurés from the
summary reports of the Studénf Data Modu]e'(SDM) or the Data

Management Module (ﬁMM) In~the‘examp1e, SCH have been extracted

-separately for lower and upper division and graduate course levels

for each of theithree fall terms.

~3. Calculate the percentage change for each pair of consecutive points
in time and tne net change, in bcth SCH amount and percentage, for
the total time period. Part A of Table VII.1 shows the results

of these three steps;




Table VII.2

DISCIPLINE EfUDENIkCREDIT HOUR COMPARISONS FOR FALL 1972, 1973, AND 1974

‘Institutional Totals

‘ A
NET CHANGE Fall 74 Fall 73 Fall 72
_ AMT - % CHG AMT  : % CHe AMT % CHG AMT
4 - . - -
A. SCH Summary ) ’
Lower Division SCH  -5,574  -11.1% 44,302 0 % 44,301  -11.1% 49,876 ‘ ‘
Upper Division SCH  -3.500 -7.2 44,871 - .1 44,956 -7.0 48,371 :
" Undergraduate SCH -9,074 9.2 89,173 0 89,257 -9.1 98,247
Graduate SCH +981  60.1 2,612 +15.8 . 2,250 +38.2 1,631
Total SCH -8,093 -8.1 91,785 - +0.3. 91,511 -8.3 99,878
?. Discipline FTE
. Lower Division -371 -11.1% 2,953 2,953 3,325
3 Upper Division -233 -7.2 2,992 2,997 3,225
) Undergraduate 604  -9.2 5,945 5,950 6,550
/  Graduate 498 +60.1 261 225 o 163 N
,/ Total -506  -8.1 6,206 6,175 6,713
o Fall 1974 Fall 1973 Fall 1972 '
C. SCH Percentages by Course Level '*‘a\\ ~
) i ' N . ’
“% LD SCH to Undergrad SCH 49683 _ 49.63% ©50.77%
% UD SCH to Undergrad SCH 50.32 . 50. 37 49.23
% Undergrad SCH to Total SCH 97.15 " 97.54 98.37
% Graduate SCH to Total SCH ) 2;85 2.46 1.63
. N : -
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. The informafion in part B of the table is identical to that

in part A except that the amounts are in terms of full-time
equivalents rather than student credit hours. The percentages,
of course, are the same. ~ (In the example, 1 FTE = 15 quarter

SCH.) This step is shown for convenience of interpretation

of the changes, but it is not essential to the overall procedure.

For each point in time, calculate the percent of lower division

had

and upper division SCH to undergraduate SCH for the discip]ine,

-and the.percentage of undergraduate and graduate SCH to total. SCH

for the discib]ine. The results are shown %n part C of the tabie.

Part D of Table-VII.1 requires extraction of institutional SCH

. totals from DMM and their divisiohiinto the corresponding figures

- for the discipline being examined. This is intended to indicate

the relative magnitude of the component under analysis.

At this point, enrollment changes in the discipline have been
summarized for the two-yea; period. Before proceeding to
guidelines for interpreting those changes, it is useful to look
atfwha% has occurred in larger aggregations of disciplines--the

Physical Sciences Division, the College of Arts and Sciences, or

‘the institution as a whole. In the example, Table VII.2 shows

~corresponding information for the whole institution. It is

obtained by fo]]owing steps 2 throuéh 5 above, u$ing.institution§1

figures rather than those for the chemistry discipline.
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Table VII.3

NET CHANGE IN UNDERGRADUATE DISCIPLINE SCH FROM FALL 1972 TO FALL 1974
¥ .

Sequence Ranking by SCH Change . ~* Ranking by SCH Percentage Change

1 Institution Total . -9,074 . Honors ‘ -100.0%
2 Hom Ec, Gen & Ed -2,393 Hom Ec, Gen & Ed -92.4
3 Psychology ’ ©-2,135 Radio TV -53.2
4 Education . -2,080 - Humanities -51.0
5 CArt H -1,479 Physics -46.9
6 Anthropology -1,354 Philosophy -46.4
7 Sociology - -1,114 ¢ ~ Commun Disorder -43.6
8 Philosophy -927 Exploratory Std . -40.9
9 " Humanities . . -795 Library Sci -40.0
10 Bio . Sci -776 - Anthropology -32.5
11 History -658 Health Ed © =30.6
12 Physics . -643 Art -30.3
13 English : -630 French i -27.6
14 Health Ed ° . -613 Drama -22.9
15 . Geography -247 Sociology ‘ . .=22.5
16 Business Ed : $-244 ' Psychology -22.1
17 Drama : _ -239 History -20.1
18 > Commun D1sorder -232 Bio Sci ~20.0
19 Pol Science . -176 - Education -19.1
20 French -156 ‘ Zoology -18.0
21 Zoology -115 ~  Geography . -15.5
22 Radio TV T -106 , Journalism -14.2
23 Chemistry -98 Business Ed -12.5
24 Exploratory Std -90 English -11.3
25 Honors -60 Pol Science -10.4
26 Journalism -48 Institution Total. -9.2
27 Library Science -30 Social Sc1ences -5.9
28 Economics =25 Botany ) : -5.3
29 Botany -20 . Chemistry -4.3
30 Social Sciences . -13 Economics -1.2
31 Chinese -1 . Chinese ] -1.1
32 Ind Studies No Change Ind Studies No Change
33 Safety Ed +4 Religious Std - No Change*
34 - * Ed Media: +5 *Hom Ec, Consumer : No Change
a 35 Foreign Lang +10 Health Sci : No Change
36 AF ROTC . +18 -Hom Ec, Housing No Change
37 Science Ed - 452 Lat Amer Studies No Change
38 Leisure Services +52 . ~Hom Ec, Textiles No Change
39 Comp Science +56 ‘ ‘Law & Justice No Change
40 . Early Child Ed +77 Hom Ec, Nutrition No Change
41 Environmental St +80 ' Hom Ec, Family - No Change
42 German +82 Ed Media +2.5
43 Aerospace +115 "~ Safety Ed . 5.1
© 44 Geology . +119 Physical Ed +5.6
45 Religious Std +142 Leisure Services +5.6
- 46 Hom Ec, Consumer +168 ' Music . +8.3
47 “Health Sci +177 . Early Child Ed +9.5
48 Physical Ed +233 Geology +10.9
49 Spanish _ +320 Bus Admin +13.2
50 Music g _ +342 - Foreign Lang ‘ - +14.7
51 Hom Ec, Housing +362 Mathematics +15.9
52 Lat Amer Studies ' +381 German . +16.9
53 Hom Ec, Textiles +395 AF ROTC +18.1
54 Law & Justice : +426 Science Ed +21.8
55 Ethnic Studies . +473 . Special Ed +26.5
B 56 Hom Ec, Nutrition +529 Spanish +26.6
. 57 Hom Ec, Family +559 Comp Science +27.0
58 Mathematics +561 Aérospace +30.1.
59 Tech/Ind Ed +575 o Environmental St +40.0
60 Special Ed +660 . *- Tech/Ind Ed +55.9

61 Bus Admin . +672 Communications +100.7 .
62 Communications +778 Ethnic Studies +103.5

*Those disciplines that show increases in the "SCH Change" ranking but are labeled "ne change" in the
"SCH Percentage Change" ranking are new disciplines, created after Fall 1972.
143
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8. THe ffhalrstep in the procedure is a‘summafion of the amount and
percentage énro]lment change.for each discipline included in the
aggregation in step 7 (that is, all disciplines in the Physical
Scienceé Division, or in the insfitution, and so.forth). In
théAexémple (Table VIf:B), all disé%plines in- the institution
are shown and the net change in undergraduate enrollment over the
twosyear period is given for each in terms of both SCH change
and percentage’change.. Further, in'each instance the disciplines
are ranked, from low to high, according to their growth over the.

~two years. ‘This table is intended, for each discip]ine, to give
a notion of "where we stand" in.terms of enrollment éhange
relative to the rest pf the institution. It is dependent on the
comaletioh of steps 2 and 3 above for each discipline ingluded.

A

Comments: 1. = The selection of time points within the overall period for

examination of change may be critical to interpretation of

the phenomenon observed. In the example forichemistry (Téb]e

Vii.], part Ai} it is"seen that lower division SCH declined

by 14.8% over the two-yéér peri;d; But does this really

représent a'trend? In the year from fall of 1972 to fall of
11973, }her; was an increase in lower division SCH of 15.0%.

The much greafér decrease (25.9%) in the following year reéu]ted

in an overall Aécline, but the user would need to examine other

factors (such as changes in the chemistry student program)

before'prédicting a continuing decline in the discipline.




Simi]ar]y, jt is important to look at appropriate diséggregations
on‘the’Vertical dimension .of Table VII.1. In the éxamp]e, the
discipline as a whole experienced a decline of on]y'3.8% over

the two years. But this.total is the result of a substantial
decrease in Tower division SCH’combined:with a substantial
increase in upper division-SCH. It is noted aiso thgt the great .
drop (25.9%) in Tlower divisibn SCH irom 1973 to 1974 was
accompanied by a sizéb]e increase (68.4%) in uppér division

SCH for the same time period. Further, precisely the reverse
phenoinenon occurred in the year from 1972 to 1973. The expla-
nations for these changes must lie outside the present set of .

procedures. Perhaps they result from the service nature of .the

‘discipline, or Serhaps they represent the lack (or dec]ine) of

enrollment of new chemistry majors. Perhaps nothing more
mysterious has taken place than a change in the-discipline‘s
course numbering system. The point to be made is simply that
these procedures for data analysis over time provide a beginning
for the .examination of change in the institution. They will serve

to raise questions for the analyst, but the answers must be

pursued through more detailed analyses (such as. those given earlier

for costs and studént outcomes) or through the analyst's abi]ity

to uncover institutiona]ﬂfactors, not ref]ectéd'in“themﬁﬁffﬁta

‘base, that help to explain the observation.

The information in Table VII.2 for the whole institution (or its

counterpart for a division or school within the jnstitution)

furnishes a backdrop for the interpretation of changes in the
157
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discipline. It shduld bebhelpfu] in beginnihg to determine
whéther ob§ervat16ns for the particular djscip]iné also hold

on a larger scale. In the example,‘the‘OQerall SCH decrgase

in chgmfstry is repeated institution-wide, but the opposite
direction of lower and upper division changes is not. ‘In
addition, the proportion of undergraduate SCH in lower and
upper Aivisions is very diffe;ent for chemistry compared £§

the who]e-institdtion; in a case such as this one, the‘analyst
would not waht to draw conclusions for the institution'as a
whole bé;ed‘on What‘1§ happening in chemistry--or vice versa,

_for that matter.

Table VII.3 is similérly intended to give the user a broad
perspective for viewing change over the institution. First,

it should help the analyst to see fhe.positionvof a particular
discipline under examination within the range of disciplines

of which it is a part (in this case, the institution). Second,
it will eﬁab]e the user to identify those disciplines that vary
widely from some {nstifutional ﬁd;m or expectation, either in
terms of ébsolute change or in terms of~pércentage change-:and
on either the high or the low side.~ It is these disciplines
that.arezprobab1y candidatesrfof closer examination. In this
regard, it would be useful to add a third column of 1nf6rmation

showing the magnitude of activity (that is, the total SCH)

in each discipline.




5.  The prooedure described above may be adopted‘without alteration
for the examination of ‘changes. in student program enroilments
It is applicable aiso to anainis over time of cost data for
both diSCiplines and student degree programs. In these instances,!»
it is probab]y most appropriate to use unit costs, either direct
or full, as the basis for\anainis, The procedure may -be adapted
aTso to the analysis of outeomes data over time. The outcomes
measures -examined should be seiected with care so that the results
have meaning for the user. Some measures--for exampie, the
highest degree planned by respondents to the outcomes questionnaire--
may require the construction of an index before further analysis
over time is undertaken. In addition, many--perhaps nost--changes‘

in outcomes will require information about conditions in society

v at largé if proper and useful interpretations are to be made.

6. This procedure is designed for examining change in a particular
< discipline or student program relative to changes in a'group of
disciplines or programs. It may be useful for some purposes to
look at one or a few measures over time for the institution as a
whole, to provide a baSis for interpreting the present picture.
- ' . Examples of measures that may be of interest in such a "time
profile" are:
e Headcount enrollments
o'Full-time equivalent enro]]ments

e Total institutional expenditures "\

e Total expenditures for instruction




Figure VII.1 - -
SAMPLE GRAPHIC DISPLAYS OF

INSTITUTIONAL DATA OVER TIME
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e Unit costs of instruction

[ Tuitjon'income as a percentage of total revenues

0 Average:compensation for full-time facﬁ]ty o 5
_ @ Percentage of bacga]aﬁreate graduates seeking graduate

school admission.

These measures--and there are numerous other examples that could
: be‘included--lend themselves particularTy well to graphic presen-

tation, as is illustrated in Figure VII.1.

Planning and Management Applications

Probably the most obvious use ofﬁthe results of daia analysis over time is one of
sihp]y monitoring the.change that takes placeAin important aspects of the institu-
tion's operations. When events flow along in a very even fash%bn, or change only

iﬁ very predictable ways, this monitoring may not be a very ekciting function; =
but it is a necessary one if the occasional radical or unexpected change is to

be perceived.

It is generally in the areas of program planning, resource allocation, and program

eva]uationvthaté,he more chai]enging applications of data analysis over time

emerge. Changes %’—enrollment——up and down, from one discipline or student
program to another--always have implications for resource a}]ocation in the

institution. Usually tHé_enrollment change is actually experienced before

the impact on resources is felt and théjmatter of possible re-allocation is
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addressed. To the extent that enrollment trends can be identified among dis-
ciplines and student programs, the institutional planner holds an advantage in
being able to anticipate the needed re-allocation of present resources or the

acquisition of new ones.

In the case of cost data, .analysis over time will help in the isolation of
disciplines and student programs thatvaré somehow "unusual." Considerable
differences in student prbgram unit costs may be very well justified, and a
substantial Tﬁcrease in unit costs over the years may be expected. Nonetheless,
the program wHose unit cost grows proportionately much;faster than others may
be in need of closer examination. Perhaps the pattern of courses taken by the
program's students is changing. Similariy, some disciplines may experience a
propontionate1y slower unit costvincrease than others, perhaps through changes

in the teaching methods employed. These may serve as examples in making the

best use of available resources.

-~

The program evaluation function can bring together all three types of data

analyzed over time. Is the program's enrollment growing (or remaining steady)
| . as was expected? Are’its costs maintaining”ﬁ reasonable position relative to
N . those of others? Is it achieving the objectives set for it in terms 6f sfudent
outcomes? Is there a trend visib]e that shows steady improvemeﬁt or decline? \
How does it measure up to similar or re]ated'student programs.in the institu-
“tion on all £hese dimensions? The kinds of questions asked here are a vital part
of the program review and evaluation fﬁnction. To be sure, some of the important
questions involved in that function can be answered at a sing]e point in time.

Ve

~  But the analysis of student program data over time will almost éertain]y provide

a better basis for informed decision making.
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RELATED NCHEMS PRODUCTS

This section contains brief descriptions of four NCHEMS éroducts that are cldgsely

related to the ana]ysis and use of IEP data. They are: the Academic Unit Planning

e
S

Manual, Faculty Activity Analysis, the Qutcome Measures and Procedures Manual, and

the Resource Requirements Prediction Model. The descriptions given here include
references to the documentation for each product. The reader is urged to consult

that documentation for more detailed discussions of the ﬁroducts and their uses.

B
\

Yy
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Academic Unit Planning Man&al

The Academic Unit Planning Manual (Technical Report No. 72) is designed to assist

~in planning and managing the scope and direction of an academic unit's* functions.

The manual .is intended to help in the identification and organization of data
about academic unit functions, the availability and allocation of human and
physical resources, the sources and uses o% funds, and the’plann?ng and assessment
of outcomes. Several analytic techniques are included that facilitate the
examination of alternatives regarding the allocation of resources, for example,

the analysis of various faculty/activity assignments, determination of expected

student enrollments, and the uses of financial resources.

The planning manual can be used to address such questions as: How much and what

kinds of resources will be consumed py the community service activities conducted

by the Home Economics Department? What is the expected student demand if a new

gourse-in accounting is established? How many students can be expected to take

Educ. 550 during Fall 1975, and from which departments may they come? What are

the planned outcomes of the department? How many faculty are needed to staff
adequately the projected teaching, research, public service, and administrative

functions of the unit?

The manual is designed to be flexible in its use and to rely upon the administrator's

experience and judgments in applying the tools to various planning situations.

/

*For purposes of the manual, the term "academic unit" is used to describe the
basic organizational unit within which educational activities such as instructicn,.
research, public service, student counseling and so forth are cafried out. For
some institutions this would be the academic department; for others the division;
and for still others the school or college. :

165 - -




It is organiied into several "modules," each of which addre oes a particular
aspect of‘the overall.planning and management process witlgn academic units:
structure, student demand, faculty planning, finance, 9 d outcomes Each module
consists of worksheets for identifying, organizing, and analyzing data, and
procedures for he1p1ng to  investigate a variety offp1ann1ng and management
concerns. The too]s and procedures can and shoqu be mod1f1ed by academ1c unit
administrators to fit their part1cu1ar s1tuat1on

e -
While impiementation of the manual can occur at viiingﬂlfﬁglﬁﬂwi%hfﬁfgﬁ/?;;titu-
tion, it is des1gned to focus on the academic—deépartment.” In—seme. cases, however,
the school, college, or division will be a more appropriate unit of ana]ys1s and

the manual may also bg used for ‘those organization units.
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Faculty Activity Analysis

The Faculty Activity Analysis: Procedures Manual (Technica1 Report No. 44)

presents the NCHEMS faculty activity survey instrument and discusses the

prbcedura] questions involved in conducting a faculty activity survey. Recom-

-

mended procedures are given where appropr1ate Some of the concerns that confront
:an institution administering an activity survey are identified and discussed,
'such as the timing of the survey, the possibility of sampling, alternative methods

of administration, and the.effect of each of these on the resulting data.

Some of the larger issues surrounding a faculty activity analysis also are discussed.

These include (1) the question of the'accuracy and consistency of faculty activity
information, (2) the effect that altering the survey instrument has upon the
resulting data, and (3) the general question of faculty acceptance of an activity
survey.

’

Another in the series of Faculty Activity Analysis manuals, Faculty Activity

-

Analysis: Interpretaticn and Uses of Data‘(Technical Report No. 54), suggests

and id]ustrates a variet&»of faculty activity information disp]ay formats and
'analysis techniques. fpis:document&Outlines a series df display formats that may
be useful fdf'describing tde)faculty resources at an institution, i]]dstrates by.
use of a case study the dti]ization of the facu]ty activity analysis instrument and
1nstruct1ons, and shows -how the resu]tant data can be analyzed to address a number
of p]ann1ng and management issues. F1na11y, the document descr1bes in a genera]
sedse the specifications oT\a software package that NCHEMS has developed to process

part of the faculty activity data.
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Outcome Measures and Procedures Manual \

The Qutcome Measures and Procedures Manual (Technical Report No. 70) defiﬁes a

wide range of measures of the outcomes (results or impacté) of postsecondary
education institutions and their programs and suggests procedures for acquiring

the data needed for each measure.

The outcome measures described in the manual are ones identified by a survey
of institutional and state-level decision makers as providing the information

most needed about the impacts ¢f postsecondary education. - The survey itself

is described in another NCHEMS document, The H%gher Education Qutcome Measures

Identification Study (Micek and Arney, 1974).

The procedUres presented in the manual are suggested methods for collection

-of data on each particular outcome measure, often with several alternatives

suggested. The procedures are not all-inclusive, but rathef are designed to
suggest a starting point for institutions wisHing to collect the data. Most'
procedures are relatively straightforward,vrelying primarily on two methods
of data collection: (1) a questionnaire administered to those receiving the
benefits of postsecondary education or to those who can determine how many‘

persons received certain benefits, and (2) searches of institutional records.

The manual has been designed so that each outcome measure and its associated

. . ! [ - \ .
data collection procedures are presented separately. As a result, the manual

is intended to serve as @ flexible and adaptable aid that allows individual
users'to_ghoose those outcome measures and related data collection procedures
most relevant to their outcome information needs.
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Resource Requi?ements Prediction Model

The Resource Requirements Prediction Model (RRPM) is an instructional cost simu-
lation model for use in all types of postsecondary institutions including community
colleges, vocational schools, and large and small four-year institutions with or

without T;jor research activities.

RRPM provides institutions with a tool with which to analyze various inStitutiona]
alternatives for the utilization of a limited set of resources. RRPM may also
pfovide a useful point of departure for those institutions wishing to adapt a cost

simulation model to their own specific institutional needs.

RRPM/éenerates information necessary for the preparation of intructional program

// H
bpdgets. Institutiona] data, either historical or projected, may be put into the
‘model The model then ca]cu]ates the program cost information and 1mp11ed resource

requirements to undertake any given series of programs.

~ RRPM generates four different types of reports, any or a]] of which méy be'requested

by the user. These include: (1) organizational unit reports providing Tine-item

budgets for various organizational units within the institution, (2) hrogram

budget reports indicating the discipline-or department contributions to various

instructional programs, (3) institutional summary reports, and (4) formatted e splay

reports that show all parameter data for the institution. _ /.
- : | | B . ‘ //

The RRPM programs have been wr1tten in ANS COBOL and are designed for use on sy?tem//

having the ANS COBOL compiler and a minimum of 50K bytes of core storage. /

e

- |

“ .
1
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THE NCHEMS COSTING AND DATA MANAGEMENT SYSTEM

Purpose of the System

The NCHEMS Costing and Data Management System is designed to assist institutions

in the implementation of cost studies. There are at least two kinds of cost

studies: historical cost studfes disp1$y cost-related data that reflect actual
events over a specified prior time period, ;nd predictive cost studies férecast

costs that will be incurred during some future time period: These two kinds of |
cost studies use different techniques. Historical stﬁdies require—the identification
and aggregation of cost-related data in terms of actual units (dollars, credit
hours, and so forth). Predictive studies usually represent an instifution in

terms of historically derived parameters (such as average section size, faculty

rank mix), whigh then are used as the basis for forecasting costs.

NCHEMS Costing and Data Management System supports both historical and predict{ve
cost studies--specifically, the cost study portion of the Information Exchangé

‘Procedures (IEP) and the Resource Requirements Prediction Model (RRPM).

\,.

\
Instiidﬁiona],Information

- The Costing and Data Management System requires4inf0rmation about the institution
. e i . . . i
using the system. Some or all of the following kinds of information will be
5Fequired to implement this system for either Information Exchénge Procedures or

Resource Requirements Prediction Model purposes:
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Institutional Information

STUDENT OUTCOMES

STUDENT REGISTRATION |

PERSONNEL

FIGURE 1

SYSTEM STRUCTURE
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Student ﬁégistration Information
Student Qutcomes Information
Personnel Information

Faculty Activity Information

_Accounting Information

Structure of the System

The Costing and bata Mahagement System is modular in design. Each module may
be used indebendent of all other modules, or each module may be used in
conjunction with other modules or with the Resource Requirements Prediction
Model. This modular design allows expansion of the sygteh wjthout requiring
ﬁajor modifications. A separate module processes each of tﬁéﬂinformation

, oA
types. The modules and the associated institutional information are:

Y B
3 M N

Modules . \ Associatéd Institutional:Information
Student Data Module | . Student Régistration Information
Student Outcomes Module . Student Outcome Informatioﬁ M
Pérsoﬁnel Data Module ‘ Personnel Irnformation
Faculty Activity Module " Faculty Activity Information
Account Crossover Module Accounting Information |
Data Management Module — Stores‘and manipulates information

from the other modules

'<Figure'1 shows each module's relationship to the system. Note‘thét the Data
Management Module does not directly accept institutional infokmatidn, but
rather is a storage and manipulation mechanism for information obtained from
the other modules.
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System Capabiiities

This system is a tool in support of costing projects. The following capa-

“bilities are provided:

Editing

A1l institutional information is subjected to a detailed edit.
e Summarizing
Summaries of student demand, faculty staffing, and departmental

contribution are calculated.

. Mahipu]ating
Information may be scaled, weightéd; and otherwise manipulated
in many of the modules.
e Converting
Some modules have the capability to convert unique institutional
codes (such as major or discipline) into a uniform standard
code (such as the HEGIS taxonomy).
e Reporting
Each module produces reports displaying errors encountered as well
as results.-of proceésing. The Data Management Module includes
a limited report writer. \
\ f
o/Storing ) \

The system provides a generalized information storage capability.
16l 70
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The system is basically independent of NCHEMS definitions and structures.

This allows the use of any structure, be it the NCHEMS Program Classification
Structure (as in Information Exchange Procedures) or the institution's own
accounting structure. Similarly, the institution's definition of direct

cost can be used in lieu of the Informatiqn Exchange Procedures direct cost
definition. The information storage mechanism in the D&ta Management Module

has beenrdeSigned aiso to allow institutional definitions. Therefore any informa-

tion may be stored, regardless of any Information Exchange Procedures or

\

Resource Requirements Prediction Model requirements.
,

Documents that are used in conjunction with the system include:

-

~ An_Introduction to the NCHEMS Cos%ing and Data Management
System, Technical Report No. 55

An Introduction to the Resource Requirements Prediction Model 1.6,
Technical Report No. 34A ,

Faculty Activity Analysis Procedures Manual, Technical Report No. 44

NCHEMS Costing and Data Management System--Sample Reports, Technical
Report No. 56 : ‘

Account Crossover Modu]e\Reference Manual, Technical Report No. 57
Fécu]ty Activity Module Reference Manual, Technical Report No. 58
Personnel Data Mddule Reference Manual, Technical Report'No. 59
Student Data Module Reference Manual, Technical Report No. 60
Student Outcomes Module Reference Manual, Technical Report No. 61
Data Management Module Reference Manuzl, Technical Report No. 62
IEP Activity Structure, Technical Report No. 63 ‘
IEP Data Formats and Definitions, Technical Report No. 64
IEP Cost Study Procedures, Technical Report No. 65

. IEP OUtcomes Study Procedures, Technical Report No. 66




IEP STUDENT OUTCOMES MEASURES

.
\

The student outcomes measures included in IEP are listed beiow. With the. \
exception of the first two,.which are obtained from institufiona] records,
each of these measures is reported on the Student Outcomes Questionnaire

for Program Completers. This questionnaire was deve]oped by NCHEMS especially

for use by institutions participating in IEP.

The IEP student outcomes measures are:*

1. The number of‘prOgram completers- fgr the breVéous year, by
' type of certificate or degree awgrded and field of study.

2. The number of studenfs‘who left the institution in the previous
year prior to p%ogram completion, by type of Certifiéate or degree
sought. and‘bybtheir status at exit.

3. The time elapsed between entering the institution and program
completion [8].

j 4, Whether the student transferred credits from anofher institution [9].

5. The cumulative grade-point average of program completers [10].

6. The number of tenﬁs spent .in completing the program; full-time
and part-time [11]. 7

7.  The number of program completers seeking a full-time job [12].

*Bracketed numbers refer to the questionnaire item that yields the information.
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8. The number\of program completers securing a fuil-time job [12] and
a. the type of job [13].
- b.  the perceived permanence and career potential of the job [14].
C. the starting salary or wage [15].
d. the relation of the JOb to the field of study‘[16] ’
9. The long- run career expectations of program comp]eters [17]
10.  The number of program completers app1y1ng for admission to another
degree program [18] and h /// \
a. * the type of degree sought and field of study [19] ,,»’"“ }
// b.  the number of app11cants who have been adm1§;ed/f20]
| 11.  The-long-run educational intentions of pragram/;omp1eters with :
respect to type of degree and f1eld/bf study’ [22] | {3
12. = Program completers' percept1ons of the 1nst1tut1on s Co tﬁ1but1on %
to their progress [23] and the importance of that progress [24] ‘

in six areas of potential growth:

a. Iﬁte]]ectua] growth

b. Social growth

c. Aesthetic and cultural growth

d. Educational growth

e. Vocatidna] and professioha] growth
f. Per%ona] growth.- _

Fuller information on IEP outcomes measures may be found in IEP Qutcomes Sf@i&

Procedures, Technical Report No. 66.
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SAMPLE DISPLAYS FROM THE INFORMATION EXCHANGE

'

PROCEDURES DATA FORMATS

This section contains three examples from Information Exchange Procedures Data

Formats and Definitions, Technical Report No. 64. The first shows personnel

resource information for instruction and research professionals. The other

“tvo display unit cost information--one by discipline and course level, the

_ other by'student program and student Tevel. Each format is followed by

instructions and definitions for its completion.
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SAMPLE REPORTS FROM'THE NCHEMS COSTING AND
DATA MANAGEMENT SYSTEM

This section includes two i]luétratjons of reports from the Costing and Data
Management System. ‘The first is taken from the Student Data Module (SDM) and

the second from the Data Management Module (DMM). These and other examplés

may be found in NCHEMS Costing and Data Management System: Sample Reports,

Technical Report No. 56.
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. Student Data Module Consumption Report

The following example is taken frém the Student Data Module consumption

reporf by student major program (SDM-03). <Circled numbers on the report

refer to the following notes.

10.

11.

12.

13

This line is the student major program.

This line is the student level.

This Tine is the discipline.

This line is the course 1éve1.

This value indicates that the average FTE lower division'l

General Agriculture student "consumed" 2.61 lower division

credit hours from the-General Agriculture discipline. This

was~ca1cu1ated by dividing the total units (72.00) by the
number of:FTE"students (27.60).

This value indicates that the 72.00 credit hours aré 25.8%
of 511 credit hours produced‘by the General Agriculture
discipline (279.00). ’ .

This value indicates fﬁat the 72.00 credit hours is 13.6% of.
all credit hours "consumed" by General Agricu]tdﬁe students
‘ A

(531i00);

These Tlines repreéent total hours by student level.
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2. Data Manqgément Module Program Unit Cost Report

The following example is taken from the Data Management Module report of
unit costs for student major progréms (DMM-07). erc]ed numbers on the

report refer to the following notes.

17.  Each section of the PROGRAM UNIT COST REPORT documents the

data and calculations related to" the ca1CU1at1on of tota]

/

units, total program cost, and program unit cost for a

student program and student 1eveLZ/ Each Tine of a section
v ' :

identifies a discipline and ggﬁrse level that contributed

hours to the program and ﬁtadent Tevel to which the entire
/ ] : section applies. | ,’/
18.  The **TOTALS** line sﬁgw; for the student program anﬁ\lgx?1
the total program @ﬂ{ts (36.0000), the total program cost \\\\¥~x*,
(561.4290), and the program unit cost (15f5953 = 561.4290 ; 56.0000).
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NATIONAL CENTER FOR HIGHER EDUCATION MANAGEMENT SYSTEMS at WICHE
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