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his has- been called che postmdusmal era, in which chere
_has emerged an “information socigty,” as sociologist Daniel
Bell terms it. The U.S. Department of Commerce published =~ ° .
staustlcs in 1980 Showing that the so-called informacion indus- - oo
tries now employ half the national work force and account for .
half che gross. national product. This helps confirm Bell’s obser- o
vation that “exchange of ‘information in terms of various kifids .
of data processing, record keeping, market research a,nd 59 .
forch is the foundation for most economic exchanges. Data-. ,
transmission systems are che transformmg resource o( the
society. . .mformatlon and knowledge frame the problems of a -
post-industrial society” (1976, p. 46). . : ! ‘
Even in higher edusation, where organizational life ls more .,
than ordinarily resiscane to change, the new data-processing
and communications technology has permanently intruded |
upon the cloister. Reporting and exchange of dara are alread'y' )
the predgminant forms of communication among institutions v
of hlgher educauon and between the jnstitytions and their con- - )
“stituencies. Several studies”in recent years haye ghown thar )
either by choice or by necessity, most Amer{can colleges and
universities are investing heavily in the creation and main-
Zenance of data resources—and expect to confmue ® dg sé. R

" . s ot s L,
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By and large that ipvestment has yeg to pay large clw:dencls
They are low,. at feast, by comparison withi the benefits that _

. mught be achieved from optimal use of management informa-

non 1A the administrauon of higher educatioh. The cansensus
among expert observers is reflected in the recent findings of
J. Victor -Baldndge and Mu.hael Tierney {1979), who evaluated
the use of management mfoi'matlon systems in 34 private liberal:
arts institutions that participated in an Exxon Education Fouh-
dation program to improve their resource allocation and
management procedures. “Overall,” they write, ‘¢ is our
meressuon that management mformattcm systems. . .are'worth
their cost” (p. -13). But their study documents, extensive
counterproductive practices ang conditions that diminish the -
UtlllW of information resources as they Have typn.ally been used
on campus. The tone of most of the evaluative literature is warily
opUMISEIC; good can come of ic all, bat only if a number of pit- '
falls can be avoided. : !

This book underthkes to describe, for the benefit of gollege and
university admuntstrators, who afe the principal users of manage-
ment information, what the author regards as the widegt and” -
deepest of those pitfalls. It is a book about basic concepts in lved .
n the nransformanon of raw numbers into coherent and {seful
mformatlon, or knowledge. The £oncepts are not hard to grasp,
and they are described here in plain terms~T he technical task of
transformanion can be ‘exceedingly complex, but the details -
should not concern the administrator. Only by understgpdirig.
the condepts 1hvolved, however, can the administrator deter;
Ming whether those who produde information intended to sup-
ort |mporcant decisions are properly doing thelr job. More than
administrator has thumbed through a two- -inch stack of in-
com rehensuble computer printout and sadlchhoed T. S Eliot—

Why all th'e difficulty ip applying mformation technology to
the administration of’hlgher education? Raymond F. Bacchettl
(197?), V'lc; Provost for. Budget and Plannmg at Stanford ™




' M "INTRODUCTION: - L

. . . W
Unnveraty and a close student of management informatiots and,
rational decision professes, makes this observarion: ¥The first
thing ro be said about how decisions are made 1n colleges and
unibersities 1s that very Litele—s known systemancally about that . | [&
subject. Sall less 15 khown about how decisions ought to be -
made” (p. 4). That appears to be more a criucism of the state of
knowledge, abour the are and science of administration than a
criucism of mformanon specialists. Bacchetti has a more nmpqr-
. tant, if impheit, point, at least for present.purposes. It is that
those who design-information sys;erns and perforin the analyses
of data intended to generate manag?t information frequently
do nut adequately or even at'all understand the perspective and
the informanion-needs of the decisionmakers. Specifically, wich
B+ respectto Bac hettr's observation, they do net understand how -
the decision at hand will be made—and, as we shall see, informa- .
tion needs vary, degending upon the decision process being
used. Carl R."Adams (1977b}, editor of a receft jsurvey of the
1nforrnattqn needs,of deusnonmakers in higher edu-.atnon putit
thus way:

. B to. v
-

"™ Most systems development to dgte has been based on norma-
uve [deaision] models conceprualized by researchers or techni-
. cians. While we ¢an and should call for more research effort
aimed at documenting higher e&ucatiqn decision processes,
our only short-run option for improving information systems
15 to encourage those with experience in administration to .
reflect upon ahd relate their views to us. [p. }(}
» Adams pro'\«'ldcs"(l9??avpp. 81-83) a cogent compendium of . ‘_J
expert opinion un the main sourges of difficulty in meeting the ]
. information needs of administrators in higher eduCatlorr, as
follows. C . \ -
“A reluctance on the part of management systems analysts
to re;naln neutral in providing supporting information by

deﬁnnng optidns far the decisionmaker. . .[but instead
L ‘ L]
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adopting] an advocacy position for a particular decision
alte‘rnative'." v . -

¢ “Incompatible scructures for collecting informacion to sup-
port decisions, One is the structure used fot contrgl within
the urganization and the other is a structure used to analyze
the outputs or accomplishments of the organjzation.”

¢ “The iﬁadequa:fy of the basic input/outgut analysis model
in the light of our inability to adequately measure the out-

. comes-of higher education. Asthe assessment ofoutcomes

Kecomes more and more subjective, the level of accuracy

appropriate in estimating resource inputs is dimintshed.” .

: * & “The reliance of analytical systems on'the files developed

= for operational systems."” .

""® “The failure of most analytical systems to synchronize the
timing ofthe delwery of outputs tothe requlrements of the
decision processes.’ ' o~

¢ “The reldtively low level of expertlse the top admlms-
trators have regarding the analytical techpiques used in
hlgher education. . .. Theinterpretors specify the informa- |
tion system charactenstlcs but they lack the'erspective of
the decision- rnaker that is necessary to focus thel
tion tequirements.” * -, . .

)

.
- .

It would seem then that the quallty and impact of managemen(
qurmat.ron i highet education will approach the ideal in pro-
’ portion as we gain a better understanding of decision piocesses, )
™ improve the timeliness of information delivéry, promote cqm-
municauon between adrmn istrators and datdinterpretors, and so
on. Regrettably, that is not likely to be the case: such advances
will prove more palliative than remedial, SO long‘as the root gil- -
ment is allowed to persist. Phe essential dlfﬁculty is that neither
administrators nor information épecuallsts have a clear unger-
stahding of the best wdy to aesalbe, in dynamic terms, the
higher-education enterprise and its Constituent parts. Describing
deasnon processes in higher edutation much better than they are

PAFullToxt Provided by ERIC
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now described in the literature would help. But practicing ad-
ministrators usually have a keen understanding of the processes
utilized in their own institutions, Getting the information on'the
administrator's desk before che decision must be made obviously
is essenuial. Timelness is achieved not merely through alactity,
however, but instead through foresight—you cannot producgin-
formauon from data you do not have, and you rarely can acdlire
new data overmight. Improved communication will l':lp, buc the
admunistrator and the data analyst cannot exchange ideas effec- %
tively unless they share a conception of purpose and an under-
standing of available capabilities and lifnits on resources: their .
relatlonshlrj shbuld’be closely analogous to that of the architect
and the construction contractor.
: The lack of a coherent conceprual foundation to gdide the
development of systems for collecting and storing data and for
- ¢ converting them into useful information in decision contexts
manifests 1tself tn many ways. It is revealed in a widespread in-
bility to distinguish information from data and grasp the full
implications of that distinction. It is implicit in a frequgnt failure
to recognize the fundamental difference between operatingdata
N and m:kagement data. The ai)sence of a conceptual base is,a,
phmary reason why the findings, of research On‘dt‘.CISI,OI"I pro-
' cesses have not been adequately melded with existing knowledge
about the role and uses of information in decisionmaking.
We lack the needéd conceptual foundation not because the
. component parts are unavaijable, but rather because available
_knowledge has not been properly integrated. This book proposes
a way of achieving that integration. In doing 5o, it discusses data
and information both in definitional terms (with, emphas;& on
. theirtssential differtnces) and in functional terms. It looks at the
differemed Between data bases that provide opérational informa- .
ion and thé kind of data base needed to produce the right kinds
of managetnent information to support administrative decision-
making, at the right time. It surveys@®e uses of information and
the different decision processes in which it is used. It proposes a

7
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broad framework of datg needed to produce the right informa-
uon at the rlght time, taking into Account the ralative unprediée-
ability of both factors. Finally, the book looks at the human
element, with emphasis on the need to develop a large cadre of
information professionals—people who can underseand the ques-
tons that administrators must answer when they make decisions
and who know how to producérefevant information.

If the book realizes the author’s hopes, it will leave the reader
wigh-a lively awareness that no information ts better than the
ﬁestion that evoked it. The informaton professional deserves

equally adept clientele of administrat®rs whe understand
what kinds of information are relevant to the decisions béfore
them and who recognize that no accumulation of data, however
wmprehensive_and susceptible of mampulanon, can produce a
deCision. Good information can help the decisionmaker decide.
But it must be prompted by good questiéns. To frame these, the
administrator must have some basic I(nowledge about the capa-

bilities and limitagons of systems that convert data ingoinforma-
tien for the deasionmaker. Moreover, the admmlstrator .must
know,how to communtcate with the system’s proprletorg. This
small book is intended to impart that basic knowiedge or 1o
refresh the understanding of those whose knowlellge is tusty.

I}
&

Definitions ~ 1

- 4

Three terms used recurrently in the text should be at least,

“generally Jefyned at the outset. It already has been emphasned

that a ¢lear u derstandmg of the difference betw‘een data and in-
formation 15 an absolute requirement. The distinction is so basic
that system designers often negleCt to state it in discussions with
technically untersed systein users. The third term, strategic deci-

. sions, does not¥refer i y specific way to strategic planning.

Sttategiv planning is a Yhanagement oncept that takes many
forms in the corporate world and is beginning to findits way into
p ; ’ 5
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. higher edu-.atton.-where ithas provoked varying degreesof&kep

ticism. Strategu.-dec:swn I1s NOf a conventional tm; it s used for

lack of an equiwalent term*already establtshed inuse.
" The def1n|t19n5' . .

. ¢ Dataare either quanutnes {the number ofstudents enrolled
for example, or the number of volumes in the library) or”
coded—that &5, numbers chat identify entity charactens-

- - ucs, such as the race, sex, or program levefof stndenrs
. Data result from observation ot measurement. Data ate
raw facts from which tnformation can be constructed. The

. qualjty of data is determined by the'ir validicy, accuracy,

and reliabiliry, - all of which are propertjes related to
N measuremegnt, .
+* Information consists Of data that have been combmed and
" given a form in “which they convey to the réaplent user
"some usert] knowledge. Information is created when data
. areselected) wed, and anajytlcally roanipulated, and
the result is given a form that informs and serves the needs
of u;ers The quality of information is determined by its
#eclevance to the concerns of intended users, its tlmehness,
andits at.t.l;‘.ptablllty to users—all being properues that relate
to users and the nature and context of use of infofmation.
¢ Strategic Declsions are those concerned with questiong of
A institunional pollcy, purpose, or direction. They are at a-
level ahove operational or cantrol decmons, made routinely
1n the course of running the institurion. They concern pro-
grams -rather than courses; tenure policy rathér -than
whether -a particular faculty member should- be given
genure; long-tange planning rather than dl;‘.(:lq’_pg how tq
implement, an nniovation thar_has been approve.d and
budgeted. étrateg;c decisions most often involve execurive
judgments, ratHef thamthe snap Judgments made inxdeal-
-ing with the day-to-day flow of adminéstrative tasks. They
regutre informauon produced by a decision-support system
" - (see P 35) which mcerporates a nanagément dawa base (see

I 3 .
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. v p 39 (T hese latter terms are defi ned at appwprlate places’
- , in the text.) S N
In the nexc chapter, data 1s given a mote thoroughgoing
a4 explicatlon and its properties ate described.
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Hege and university administrators who wish to be well

served by management information cannot be satisfied

merely to khow that data are fundamentally different from infor-

mation. This chaptelr_undertakes thefefore, to dascrlbe data
with some precision and also describe their basic properties. It .

also discusses data limitations and §omé issues that arise when'

data are employed. The discussion is conceptual rather than

. technical, hut spectfic nonetheless, because a root understanding

, of the nature of data and limitations on their use as raw material

" for the construction of information.is needed ¥ follow the cen-
tral argument of this book. In this discussion2the author has ~

free]v applied to the context of hlgherfducattowmamgement;:l

number of ideas articulated by @ Canadjan authority on sttial

_ statistics, Ivan P. Fellegi (1980)—o freely that it would clutter the

text unduly o acknowledge every instance of approprlatlon

) .» Components of Data b

R Py
\Ve have noted that data derive from observation , r measure-
‘mentfind take the for either of quantities (such as the number
of students enrolled) or codes that identify characteristics of the
_entity observed or measured. {Quite arbitrarily, data is conven-

tionally Treated as a plural term in the literature on management

) . 9
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information; the singular’'form in common use is data item,
though datum occastonally appears.) An 1nd1v:dual.data item
comprises more, however, than a Quanuty.or code. It appears as
a number or symbolin a specified context of meaning. That issa
data item 15 a ‘measurement or observation about, a pargicular
reﬁ: ence entity, and it measures or otherwise specifies some
~ ¢haractenstic or dimension of the reference entity. That s, itisin
s0 clearly ungerstood way a descnptor Thus we may say that
any data ttem, or datum, must have three basic componens:
= 1] A reference entity—the thing'being observed. In a student
© | data Fle, the individual srudent is the reference entity; ina
room’ inventory file, the-.room, in a library’ catalog, the
(- individual volume. .
. A desernipror that characterizes some aspect of the reference.
s " “entity=Sex, race, age, and county and state of birth are all
descriptors associated with the reference entity sudent. For
the reference entity room, area in square feer and number
"of seats or station$ are pertinient descriprors. Subject is a -,
descriptor appropriate to a Mbrary volume. Locatton and
conerol are descriptors commonly associated with the
-reference entity institution of higher education.
3. A quantiey ot code chat conveys the result of an observation
or measurement relatve to the descriptor. The codes M and
F commonly record a student’s sex; a number representing

o]

iy s square feet -records the area of a room; a Library of ]
o Congress call number (which in fact includes letters of the
. .alphabet as well as digits) may record an observation about
. the subject matter of a book. , o

In short; h number or a code letter (or othersymbol, such as an

. asterisk) is a data ttem only wher it carries gwo labels—reference

entity and deseniptor. These labels normally are clearly $pecified

in the titles and column headings of information reports—for

example, “Undergraduate Arts and Sciences Enrolimentin [978

(entity] by hiajorandgasyLevel [descriptors).” Once recited,
this notton of a data item as.possessing three components of ,

. «/
10 -
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meaning, two categorical and the third either quantitative or .
vategorical, seems only too obvious. But the fact that an indiui-
dual data item can have neither more nor less than that tripartite
import has great bearing on any consideration of data and 1ts

ﬁ-oe;:\:es Indeed, 1t has much to do with the character'and

significance of the information drawn from data, as will become
clearin tlme. : .
Meanwhlle some elaboration on our defintion, of referencq,
entity is tequired. So far, all of the examples offered have beeri '
single entities—ane student, one room, one book. But any pre-.
cisely Jefined group can be a reference entity. Much manage- ,
“ment information of use in higher education hasto do with the
“Behavior of groups cather than single entities—with students in
Matious programs {history, mathematics, engineering) and at
various levels (undergraduate, master’s, doctoral); with instruc-
uonal staff by type (tenured, nontenured, honorarium), pro-
gram, and rany\wnth programs rather than constituent courses.
If the management concern is the student pool upon which the .
institution draws, i n\may be important to have dataaboutthein- ¥
come and education Jevels and race Qr ethnic characteristics of
all persons residing in a.particular cou nty, state, Or region. The -
only requirement, when the reference entity is a group, is that-
the group be "unambiguously identified. It may be enough &
. clearly specify the attributes that all members of the group must
share—such as residence-in a partigular area, attainment of a.
G -high-scheool diploma, or both. ln another instance, it may be
necessary to list the members of the group by name, as for a
group consisting of all higl-school gradyates ih 1981 who won
- state menit scHolarships. 4
.. = _ Again, a seemingly simple point has been spel.led out. Many
dlffieultles attributed - to inaccuracies® in” data=improper
measurement or erroneous coding—atise in fact from incdmplete
or variable specification of attributes that identify fnembers of the
referem.e entlty—of the “student body,” for' example, or worse
yet, ?e faculey.” Suppose astudent is def ned only as an indivi-

(\"!-o I " ‘.

-
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. .dual who has registered and paid tuitior) and fees and faculty are
defined as individuals teachiagat least one course. THe resulting
data might be pristinely accurate, yet yield wildly misleading in-
.formation about the student- faculty ratio, a comymonly accepted
1nd1cator of instructional quality, or about credit-hour ptoduc-
ton per faculty member. To provide meaningful ratjos of chat
_sort, of course, dataon full-time equwalt;bau\dents and faculty,
~ defined in terms of course load and teaching load, must be col-
. lected. Beyond inadequate specification of tefe;er\ce-entlty attri-
butes, semantic and conceptual problems sometimes provoke
, serious mlsunderstandmgs., Suppose that .classtoom space is
asmgned with a computer program, and a class of 12 in advanced
German hirerature is matched with a 150-seat 2mphitheater in the
naturalsciences building, The problem js that the computer was
not given adequate instructions for matching class size to space.
Implicic in the array of examples gwe&above is this fundamen- -
tal proposition:
“ The mere aggregation of data such that the referenCe entity is a
group rather than an individual does not, in and of itself, yield n-
. formauzf rather, aggregation usually results in data about a'dif-
ferent reference entity. Dat} do not become information until they .
wew  have been assigned a spedfic context of use and (wsually) analyzed”
appropriate to that context. .
That proposition s explored at some length in the nextchapter.

.

4

_——

. Properties of Data 4 -

1

Data have now been defined both in componentlal terms and
with respect to their difference from information, irtespective of *
level of aggregation. And as we noted In the introduction, the
quality of data has three determinantsvalidity, accuracy, and
reliability—all of which are.properties related to measurement.
These terms are familiar to anyone even slightly conversant with

+ statistics. But sheir implication for management {nformation is_

- Ll .
.
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" not fully conveyed in the ty;ﬁtal textbook definitions, When

data reveal uncquprtable facts, the ensuing pz’m:isan, discourse
frequently is peppered with challenges to the validity, accuracy,
and reliability of the data, The administrator shol.lld undérstand .
these concepts well enough to know whether or not they are being
used as red herrings. ; , .
Validity ‘concerns the extent to which the data actua{lly -
measure or code what they aré intended to describe. Is grade-

point average a valid descriptive measure of the descripter =~ '
academic ability! Will a’ measure such as teaching load or contact .
hours be ggvalid descriptor of facultyeffort! Daes the student- .

faculty ren tribute meaningfully to an assessment of program
quality! That is, do the data we collect measure what we think we

. are measuring? As jt happens, many essential concerns in higher *

.

education, such as program quality, have so far eluded valid

measurement. At the same time, it is worth noting that in prac.

tice, validity is Pestowed primarily through consensus or tagit

" L]

general acceptance, particularly with respect to abstract and
value-laden concepts. , '

PR v, # :
A brief digression is ventured here, because program quality has

become an issue of paramount concern in higher education and is .

likely to command attentionor a lorig timasto cotne. It seems safe
to say that there.never will be an absolute measure of the concept
of program quality, just as there will ngver be an absolute deter-
mination of the ultimate constituents of matter. Practically
speaking, however, we simply have not achieved wide acceptance
for proxy measures of program quality. The, great majority of
faculty and administrators regard programt quality as not objec- ~
tively measurable. Ironically, they also are united in their convic--
tion that program quality will suffer if it is*subordinated to
program efficiency, as measured by the cost of producing a
student credit hour. So it seems that they are convinced they
know something objective about, program quality, if only that it
has a price. Moreover, ohe can argue that the inability to
distinguish accurately between research costs and instructional

E
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costs, betwel ducatlonal outcomes. and publi¢ service, and the \
interplay of countless tanables in the whole process of higher

) education, render unit-cost cq[tulatlons all but meal‘lll‘lﬂfss.

. Nonetheless, many legislators and taxpayers regard the cqst of

. produang student credit hours as soundinformation. Informally

tn higher education, studene-faculty ratios are widely accepted as,

rough indicators of program quality, particularly when combined

. with admission standards. While such indicators of edycational

effectiveriess are no more subjective, no more political, than the

practice df measuring efficiency in dollar terms, the higher-

., education community hasbeen diffident about promoting con-

" sensus regarding the validity of student-faculty ratios. Presumably -
this state of affairs will persist utul empirical evidence (obtained,

* perhaps, by examning the correlations of altérnative measures’

- ofprogram guality) or legal speaﬁtatld/‘(;achmsed for example,

-t when program quality is defined and its descriptors specified ina
- plece of federal .eglslatlon) confers \,alldltY on a partlcular
* mneasure or set of measures. o . )

To sum up somewhat truistically), be as precise as possible o
about what the data are to measure, and usemeasures whose
validity has been proved empyrically or is established by conseri-
sus—that 1s, use rnewures ‘that have fac"e validity.

g Accuracy concerns’ precision measurement—the disparity .
s between an actual measurementor act of coding and a hypothet-
- -1cal error-free rneasurement or codmg There are three main
sources of ifhaccuracy in data: - . .
1. Errorin measurement (a room was assigned an area of 620 +
square feet when in fact its area was 650 square feet)

‘ . 2. Erroneous 1dem1ﬁcatlon of the referenge entity, either
because the entity is poorly defined or was wrongly inter-

L preted (for example, incorrectly including studehts en-
» rolled onl.y for noncredit courses'in a student-body count,

-} because either the definition of student failed to exclude
people taking only noncredit courses or because the exclu-
sion was stated but not noted by the data collector)

S - +

‘." 14 . ]', . 1J . /?5 .
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3. Unrepresentative sampling—a mistake in "5tati_stical
afialysis, rather than measurement or observation, ¢onsti-
tuting a special case of incorrect representatlon of the

. s reference identity .

ZRehafbxltry concerns the extent to which the codlng or measure- -
snent Yields the same result upon repetition. A rest of student,
achievement is confidered reliable ifr the student receives the

5

-y

. same score (within statistically allowable limits) on repeated *
applications witl{ouf intervening instruction. To be reliable,
l..OdlI'Ig or measurement progedures should yleld :dentlcal data
when performed by different individuals. : N

- -

.

El

Issues Surrounding Data .

- =

The proliferation of data in our society has made ine\»“itable the
interjection of datd and, on a somewhat smaller but still imprés-
sive scale, information inte all manner ofiyartisan and adversary
contexts. And sincé dath and information seldom.support all
positions equally, those slighted by the facts, often respond i in the
fashjon of the country lawyer who dunseled: “WHhen the evi-
Jence is%against you, talk about the law. When the law is against
you, talk about the evidenice. When both are against you, pound ¥
on the table and shoutVike Hell.” In our information society, as it
has been dubbed, this rhetorical strategy translates roughly as
follows: “If the Quantitative data are against you‘ argue that
qualitative data should have been collected. If the objective data
’ are against you, talk about the need for subjéctive data. If every
manner, shape, and form of data are against you, declare with feel-
ing that values must triumph.” In any case, theadministrator \:\Rc‘» .
wishes to, promote precision 1n communication on partisan 5Ub’-\j :.
jects should be aware of the essential emptiness of the three issues
a})out Jata most often encountered in céftentious situations..
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: ‘ M|sleadngata S \ - ' . o & .

Data that have uncomfortabfe 1mplu.anons for certain posi-
, ‘wons Of rais¢é questions about the adequacy of performance
{\ . understandably may provoké the charge that ‘the data are .
, misleading.” But not-all such Lharges are self- servmg, and thése
. t.omplamts usually can be traced to concern either about validity
" or accuracy (as we have defined gthose terms). Fellegi (1980,
p. 171) offers the t.ogent example of unemployrent statistics, -
whose implications are variously igerpreted because unemploy-
ment mgans different things to dlfferent data users.{In the United
. States, federal unemploy%er)t statistics ‘vefer only to people who
~  asa matter of record are actively seeking employment. But the
", credibility of these statstics has diminished with the widespread
reah..atlpn that large mumbers of long-term unemployed have
given up and no longer register with employment agencies or
. actively seek work.) “Similarly,” Felldwi writes, “‘unless an explicit
statement about accuracy is, provided,.the receiver is free to
assume any level forit, including‘complete accuracy.’ The result
- may clearly be potentially misleading”—because either the
descriptor (“unemployed”) or the level of accuracy, or both, have
been incorrectly or inadequately described. .

Quantitative vs. Qualltatwe Data

.

Data are by deﬁmtlon inhérently quahtitative. A data item s a

number that represents a measurement of some descriptive sort

or that constitutes a code representmg a categorical distinction

Ct pres@%ably drawn on some objective ground (male 'or female,

. white, black, or Hlspamc,‘hlgh-school graduate or not). There-

fore any characterizaton of data as “qualitative” amounts to one
of two assertions: , ; . '

L

L.

: 1. Ithink data on different descriptors would be more appro-
priate or preferable. * ,
2. The rieasure used to produce «he data is not a valld .

descriptor—from my pecspective. .
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Kth tespect t the ﬂrstﬁnstame thrge_use of unit-cost datamuh a
student credit hour as the unn;,of production) as a waz com:
paringttwo iastitutions often sets off cries for quatitative data
about the relaciye effectivefiess {qu?llty) of programs at the two *
institutions.. But the inescapable fatt is that dat%abou rogeam_, °

quality will be quantitative arid will take the form of odmerical - -
.+ expressiofs of measurements. All data are fundamentally@hke
in that they make a concrete specification {quantity or codefwith
. referencetoa descriptor of a reference entity! | v e
. Therefore,, the quarntitative-qualitasive distinctiod~ cannot
apply to dat.a at best, Lt'may be used to differentiate descripfors.,
= Vs appropriate, for exarnple, tosay thatstudent satisfaction (ex- , |
pressed on g scale of one 0 te}'ﬂ-wlth counseling s8Micds is-a .
qualitative descrlptor and student utilization of these services |
. {measured by average numbet of counseling sessions per student S W
: " ped year) i.a quantitative descriptor. But the latter is not there
mherengly ntbre valid, indeed, satisfact@e with the process may
well be a benefit in itself with respett to some forms &f counsel=-
- ing, while student persistence in the process does not necessarily
indicate elther sausfactlon or berefit. (One lSvremmded of Eh
. workmanina small town who regufarly lost his wag‘Es itaSatur, | o

- day might poker game in the locabsaloor™ Don't Lyou faow the

game is crooked?” he was asked. zSurw‘:, he rephed “buci it’s the Yeget

-

. only game 1n town. ") In short, “qualitative data® an(j quamlta
“> tive data” are obfuscatory misnbmers. o 4 "
PbJQCtlv& vs. Subjective Datah P N L T U

) i . .
The point at 1ssue here involy e wm:}'s in wﬁn.h obServa' Y

tions were made and the humerical values for,_{he ‘Tmeasures ‘or

codes obtained. Objective data'derive from objective criteria; the’ /\-
measure was obtairied free of personal t’éehng_,-or yerCeptual .
idiosyncrasy, perhaps by g;mg a weighing scale; or-a tape™ .
measure. Subjective data are o‘btamed by relymgaon the intér- " 70 &7
pretation or judgment of the observer a'professor s grade,on an \\
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essay Constitutes subjective data, as do responses to yes-or-no

' questions aboug persgnal preferenyes or responses on a numericab—,

scale to.yquestions about political attitudes. All data eventually
"“*m reduced to yuantities or codes; whether the data are subjec-

tive or objective depends on the way in which the valugs for the

quantities or codes are generated. As one would expect, objec-
tive data generally are more reliable ang more valid than subjecy
tive dﬁlt’a. THis is clearly shown in figure !, which indicates che
' levels of rellablhty and valldlty associated with data of different
. types, data collected in_different scientific dl&cnpllnes and data

, collected 1N various ways. .
. \ .
Validity and Reliakiliny Ratings (Mean Rankingy) for Various Types
L of Data, for Data in Various Sciéntific Disciplines,
A and for Data Gathered by Various Techniques
Typeés Disciplines . Te:l:migue:a
— ——
Whoar b gl S . Mot Lalld & S boaled -
|y Rebabu * L Relr bl i o Rtlnte P
. L] .
i . - ’ i\
' \ . T s . -+ N -
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Fig. 1. [Source. Ivan I, Fellegi, “Data, Statistics, Information—Some Issues
of the Canadian Social Statistics Svene” (Statistycal Reporter, April 1989, pp.
179.81).] »
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lan of action from two aspects of reality:
an, values, preferences, aspirations,
ics, and (2) a world of things, facts,~

(Ixa world of .
ard interpersenal Ay ntw

p. 11). Many, decistonmakers'tend to regard data as appropriate s
to the domain of things, not the 8omain of values. Their undey-
lying assumption is that numbers do not convey values. The
assumption 1s quite wrong: It is perfectly possible to agquire data
about preferences; values, and aspirations, as' well as about
things, :i';llars,'and resources. | o be sure, value-oriented data
usually detive from, subjective measurement of coding, whereas
data about extant"dollars and resources (but not projected dollars™ ,
and resources) are nearly always based on objective measures.
But 1fS}ABj¢;ctwe data are typically less valid and less reliable than
.objective data, they nonethelessTan be highly informative. An
wronsc example is familiar to all: public-opinion polling, which
» mamnly produces subjective dagp, consistently predicts how
voters will divide, nationally, or state by sgat‘e, or'in congres- . .
sional districts or other political subdivisions, within a range of
plud or minus three p8tcent. Very occasiqnally, nonetheless, the
major polling orgapizations predict election results that either
are flatly wrong (Truman vs. Dewey in 1948) or seem to under-
estimate victory margins (the Reagan “landslide” in 1980). Soul-
searching by the pollsters nearly always iveals that the error was -
not ire the data themselves, but in intq-pretation. The voter -
trenid toward Truman in the final weeks of the 1948 presidential
~ campaign was Clearly shown in the data: the experts, apparently
mesmefized by a media barragé onbehalf of the Republicancandi- .
date, predicted a Dewey victory in the face of their own facts. In
the 1980 election, the possibility that reports o#Reagan victories
1n the eastern states (achieved within the plus-or-minus three-

E]
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peru nt margin of polling) influenced the vote in states where the

polls were still open has raised cogent questions about the causes

the uncxpeuted sweep. But agaih, the polling data, although
subjective, suppotted accurate forecasts of the actual ypting in

those areas whete the vote could not have been 1nﬂuenccd by

- television and radio elecnon reporting. -
. Values can be expressed in data in at least three ways:

The value itself is being measu —as indarta about the im-

portance that the public assigns t enwronmental control.

- .2. Value-based observer® bias |nﬂﬁence§ sub]ectl\fe
. measurements.

) 3. Data portray facts—whgt is. Opinion about what should |
be—that is, how the facts should Be altered at some point
in the future as a result of, .policy decisions or actions—is
shaped by the data:user’s values. Distinctions between

- facts and values can blur, because it is both possible. and
often appropriate to collect data aboug preferences, Which .
in effect is collecting facts about za[ues .

In the final analysis, the ability to distfnguish between facts and

values should not lead to attefnpts to limit consideration of data

to the domain of reference entities that have concrete dimension.

It 1s fundamentally incorrect to exclude or to neglect te collect

appropriatp subjective data about values and perceptions. While

relatively less valid and reliable than objective data, subjective’

o data do usefully portray the state of that “world of people,

. “human values, preferences, aspirations, and interpersonal
‘dynamics™ chat the organizational decisionmaker ignores at his
own petil. . = -

The collection, storage, and retrieval ofdata ate'technical pro-
cedures, preperly.out of the hands of the administrators who are
furnished management information. A general understanding-of

data—in terms ofcomponents properties, and limitations—that

. this chapter has sought to impart is a metessary precursor (o an

: unterstanding of the nature and uses of information, to which’

wgnow turn. . LT

.
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ERIC. , * . > | -

PAFullToxt Provided by ERIC




: CHAPTER 3 N
- = ‘
~  Information =~
. R .- . ¢

he previoys chapter made mepticin from time to time of the
_ uses of datd. Generally in higher education, data areused by~ *

’ analysts to construct information for the use of administratof®

and other decisionmakers. Information is more difficult to define

~precisely than data 'and it inhabits.a lagger, more complexgand

o morw@ods domain. But the typical adrmmstrator is much -

betfetagquainted with that domain than with the domain of

daca, This chapter deals in somewhat more general terms, there-

\ fore, with the definitional problem,,the properties of mforrna-
tion, the kinds of information utilized by administrators, and the R

role that mforrnatlon plays in various dt:cmon processes.
\ .

o L . Nature df Infogmation

. C e .
/ Thie author has been unable to find, in Fellegi or elsewhere in
. the professional literature, a d%inition of information neatly as
precige as that provided by Fellegi for data. Lexicons are of little
more help. Thebest of them, Webster's Third International Dic- .
tionary, defines information as “the communitation or reception .
of knowledge or 1ntel ligence f. . knowledge obtained from inves.
tigation, study, or mst;uctlon .facts, data”—and so on. But

S
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such blurring of distinctions in a discussion of management
informawon would undermine the whole purpose of this book.
The dictionary does assign a select meaning to information thatis
more consonant with the requirements of the present discussion:
“something (as a message, experimental datd, or picture) which
justifies change in a construct (as 4 plan or .theory) that

represents physical or mental experience or another construct.” *

That, too, is more suggestive than concrete, however. And so,
dgain, we will rely o Fellegi:

[

.. Informaaon. . .is defined as the'process o}conveying an inter-

“ pretables message as a result of which the receiver of the.

message acquires knowledge, that is, becomes better informed.

(1980, p. 169]

-

- - f

’ Uses of Information ™. .
+ ) - \

The number of specific ways in which administrators might
use information to advantage is well nigh limitless. Virtually all
uses woul}d find their place, powever, in one or more 6f three
categories of use: (1} decisionmaking, ‘() enhancmg general
knowledge, (3) routing to others. If information is quickly ab-
sorbed or scanned and filed for futyre attention, the c!fances are
good thgt in time it will impact a decision—perhaps one not envi-

sioned when the information first came to hand. Similarly, infor-

mauon not abserbed beyond determining to whom it should be
Lomrnumuated may well in time cycle back, either by influencing
the third party’s position vis-a-vis some future decision or\by
stimulating feedback from the thlrd party that constitutes new
imformation. The possible perfutatigns of use in these two
sategories.could be ggmified endlessly, but no administrator i is in
need of sucht a catalog. Students are said not to know what it is
they need to know; administrators, by contrast, are acytely
aware of the deficiencies in their knowledge and have a/keen

-
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understanding of the benefitsgained from appropriate com-
mungfation ofinowledge to othet’;v. Regreteably, it would be
weasdling to describe, some practices as “‘appropriate communica-
\:on.” Every administrator recognizes that information can con-

L 4

stitute organizational power, particularly when access to'it can
e controlled in line with c?hgulated purpqs:es. Fortunately, the
trend is away from inner-circle domination in higher-education *
+ administration and toward the open style of shared go(rérnance':
. which logically calls for wide dissemination of information.
However, opportunities remain for artful operators to buck the -
ttend. Qine such, a dean in a small college, described his tactic to

Baldridge af\d'Tie;'ney (1979) in these words:

+ People. used to ctiticize me for not giving them.enough infor-
mation. Faculty members used tp bombard me with complaints
that I was hiding facts from them. Now I give them all the in-
formation—bundles and bundles and bundies. I'm hidi . .
real information better than I ever did before! There is so
rnuch junk that I throw at them, cthey can’t tell the important

©+  swfffrom the trivial stuff. [p. 40) . .

A given piece of information is important to some and trivial to
others. The conscientious admipistrator needs no urging to route
,informatién selectively, according to the needs of recipients.
Those inclined to ¢apitalize on the power potential of informa-
tion are likely to discover that in the long run, what others don't
know now, they will find out eventually, sometimes to thecon-
cealer’s considerable embarrassment. Data become information,
then, when they are given an interpretable form and reach some-
one to whom their messgge constitutes immediately or poten- .
) tially useful knowledge., ! ) :

_~Properties of Idformarion

a
*

i | : ' :
The general properties of information-are relevance, accept-,
ability, timeliness, completeness, and accuracy—-a set that

-

vt R
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PAFulToxt Provided by ERIC



El{fC‘h

PAFullToxt Provided by ERIC

1

* always to elude exact definition. .
a

- + .

Dennis P. Jones

N ’

overlaps to a considerable extent with the general properties bf
data—validity, accuracy, and reliability. But the properties of in-
fo%matlon are diffetent from those of data in a cardinal respect:
they are necessarily assessed relative to a group of users or a form
of use; they cannot be stated in absolute terms, The properties of ,
data are associated with measurement; the propetties of infotma-
tion atesfisociated with use, users, and context of use.

Relévance N o’ - :

. -~

The extent to which the use of a particular item of information .
would reduce the uncertainty associated with a specific decision
determines. its degree of relevance. Information projecting the
undergraduate’ demand for physics courses in the coming
semester would be highly relevant to determining teaching
assignments. in the physics department, somewhat relevant to a
decision about(whether to fill a tenure-track vacancy on the
physics faculty, but of virtually no relevance in deciding whether -
to seek an NSF grant to finance the conversion of a nearby aban-
Joned salt mine intoa nutrino detector. |n other v{ords, relevance
is a function of use, tather than an inherent property of the in-
formation itself. Why, then, refer to relevance as a property of
informauon? We may say it is because without some‘degree of
relevance, there can be noinformation—only data. With respect
to 1ts properties as well as its intrinsic Dature, information seems

n

Acceptability . ) \<
L 2

The acceptability (appropriateness, communicability) of infor-
mation is demonstrated by uger behavior. If the receiver
recogrizes 1t as currently useful c?? stores it for future reference,
the information has at least a nominal acceptability. If it is .
discarded and screened out of memory, effectively it ig'not infor-
mation, at least not to ‘tjaa&user. The user's acceptance or rejec-

) |
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tion shc;uld be guided by-the content of the information,.of \
. determination about its relgfance. But in entirely too many
cases, relevant:information is screened out because it does not
assume a communicable form. The point needs no elaboration
among administrators:

* Communication of iffarmation from. analyst to user re-
duires that they share a common language. To understan%
the significance of marginal-cost information to decision
about class size, ap administrator must grasp the concept

: * of marginal cost.

¢ Form of information is important as well as its'substance.
Some usgrs prefer tables of numbers; others comprehend
mformatkon_only if it is presented/n written form, or

.

displayed in graphs and charts. .
Again, acceptability is not an absolute property of information;®
what is communicable to one individdal or group may miss the

" mark completely with another. -- '

. . »

. /“-‘ .

ot

v Timeliness

Relevant, communicable ‘information that arrives after the:
decision has been made gbviously can have no impact. On the
other hand, tlmelme.ss of information is relative to the needs of
the T8& and context of use. For institational management pur-
poses, information about, expenditure levels usually cannot be s

~more than a month old and still be maxidnally useful. In a A\
research context, however, the same information can be a yéar
‘old and boy@midered current for all intents and purposes.

L

Completeness *

L] & -~
.

.

“When all [emphasis supplied] relevant information is included,
that information is ‘complete'” (Hussain 1973, p. 92). Complete-
ness is determined relative to the theoretical set of information *
that would be required to reduce uncertaint{ in any decision .

- Y
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situation to zero. As a practical matter, information 1s sufficiently
complete when the adminustrator is satisfied that “I know all |
need to know to make this decision.” .

Acturacy .
" A discussion of accuracy that embraced questions of informa.
ton loss or distortion during the communication prOLess would
unavotdably become a voluminous digression. The anly practical
recourse is to stay as close as possible to the concept of data ac-
curacy described in the previous chapter. Within that limitation,
the criteria for accurate information may be specified as follows:
¢ The information musr derive from accurate data
¢ [t must have been analyzed o'r.otherwise manipulated in
such a way thar rhe e accuracy of the data is preserved
"¢ "The information must not be distorted in the communica-
tion process _
¢ It must be interpreted by the receiver in the way intended
- _l‘J)y the provider A :

i .
.

The Role of Information in Decisionhaking

The proféssional litérature seeking to describfe, analyze, and
assess the decision processes in business and government is portly;
the literature on decisionmaking in higher education is thin, byt
rapidly putting on weight. One may argue that the paucity .
results from the re‘lanvely slow pace of development of
management- -information systems in colleges and umversmes 'or

" conversely that the deyelopment has been slowed by the lack of
knowledge about how to apply decision information in hngher ’

education—knowledge that ought to have been generated by
more R&D. Both propositions no doubt are at least partly
correct. However that may be, the general tendency, when data-
processing ‘technology began to take hold on_sampus, #as to

-
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regard management information (which, as we have noted, often
wat merely recycled operational data) a5 primarily relevant to
and vonduvive of so-called rational decisionmaking. The trouble
was, and is, that no one has been'able to isolate an instance of
provablg unadulterated rational decisionmaking, either in
higher education or in any other sector of our society. We have
bgvn content to say here that the decisionmaker undoubtedly
would welcome that complete set of purely relevant information
that would reduce 10, zero the uncertainty involved in making a
significant decision—but knows that no st‘h set of information
can be acquired. Various theorists argue, bmoreover, that infor-
mation is susceptible of misuse, deliberate and otherwise, in all
manner of ways.-It may be misinterpreted, partially or wholly
concealed, inadequately fommunicated among decision partici-
pants, and so on. And we have noted that the role of informa-
tidn in decisionmaking may be challenged b interests it appears
o' misserve. _ ’ ’

" Nonethéless, information increasingly is being applied in
various detision processes in higher education, and the influence
of process on use deserves some mention here. The literature
offq'rs a number of descriptive models of how decisions get made.
The formal model, so called, views decisionmaking as a rational,
problemssolving process: a problem is identified, information is
collected, alternatives are formulated and evaluated, and the
best alternative is selected based on an assessment of the likely
consequences of that choice (MacCrimmon and Taylor 1977).
Baldridge (1971) argues that decision processes are full of con-
flict, and primarily political in nature. He holds that interest

. groups put such pressure on decisionmakers that they tend to use

information only to the extent that it buttresses their position.
Choices arg political compromises, Baldridge maintains, and
thus decisionmaking is essentially a political art. Millett (1962)
describes any argues for collegial decision processes ingwhich par-
ticipants have equal voice, share expertise, and achieve resolu-
tion through collective {and consensual) judgments. Weber

1
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(19475‘ described bureaucranc processes by which decisions are
achieved through the application of carefully prescribed policies,
procedures, and degision criteria. Cohen, March, and Olsen
{1972) offer the analogy of a “gabage can” from which decisions
gradually emerge, not as a refult of formal calfulation but
through a complicated proces$ of mixing problems, solutions,
participants, and choice opportunities. Finally, decision pro-
césses may be simply awtocratic—the work o a single decision-
maker. (In higher education, the autocratic process is rarely used
to reach nontrivial decisions.) The critical point is all of these
processes are regular i found in most organizations and that the
kind of information ysed is different for 8ach process, Only when
a decision becomes programmed—that is,fwhen it is reached
through a bureaucraffc process—can information requirements

be specified With little uncertainty.

-

Present purposes do not require further consideration of these
alternative models of the decision process. It isenough to observe
that the kind of information employed in resolving any particular
problem depends heavily on the decisian process used. Let ys take
as an example the problem of establishing Tuition levels for the
coming year. In a private institution, presumably those involved
an the decision would seek information about such things as the
prajected need for wyition revenues, the relationshig hetween
tuition levels and tuition income in past years, the economic cir-
cumstances of enrelled students and tﬁgir aBilityrto‘pay, tuition
levels at competing institutions, and the stugleng-aid picture.
Tuition being a relatively more important source of révenue in the
private sector than in the public sector, one would expect to find
a concomitant tendency toward rational, information-oriented
décisions about tuition Jevels, albeir with some variation in rthe’
exrent of infoi’!%ation use, depending on the decision process
employed. In a state where tuition levels for public institutions
are tied by formula to a calculated cost of education, information,
needs will be entirely different. The formula constltutes a bureau-

\

craric decision process: the only information required is that }
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reflecting institutional costs. In some states, tuition levels are
established by an annual act of cthe legislacure. This involves an
intensely complicated decision process with innumerable partici-
pants and a speccrum of information chat mighe range from che
" cost of living in the state to compararivé figures on ruition levels

high-schoot graduates. . -

s The next chapter considers some general cbaraaensncs of in-
formation needs in higher education, and then we look at the
muldiplicity of types of information that administrators need and
how one goes about specifyirig the content of a comprehensive
management data base. For now, we will sum up our discussion
of information with a matrix {figure 2} in which are shown the
different kinds of information used in the four primary decision-
making models described previously (the seldom-used autocratic
model is omitted) and the different uses to which, the informagion
is put. The matrix is mainly the work of Ellen)Chaffee of the

. National Center for Higher Education ManageimentSystems,
who has closely studied decision processes in h1gher educatiort.

NS

.« in neighboring states to statistics on out-migration of the state’s

N
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From the previous chapters on datay,mformauon and their
respective properties, it is essential to bring forward two. 8-
points: (1) data are raw material for information, and (2) a specific o
information need is determined by who will use it and for what .
purpose. Inthis chapter, we will distinguish between two kindsof
management information—that whlch supports *day-to-day
operation decisions and that which s Supports mqnagemnt control ~*
and strategic decisions. Then we will consider th%glphcatlons of
thpat distinction for the development of data bases and also the 7
development of systems that transform darta into different kintls
of information. Considerable jé::lttenm:m is gwen to the character- ~
istics of the data necessary to support, strateglc decisions. -
. By way of preface to this chapter, we must clear away another
bit of semantic underbrush: a data base ig not tiie same thing as*~
an information system. A data base is a repository Yor quantifigd or
encoded facts, regardless of” whether tHe facts describe entities .
consisting of individuals or of groups. An lnformax?; system is a
means for drawing raw numbers ffbm one or more data bases. °

L

. and converting them into information. .
L)

. o ¢
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Management Information Needs

In the previous chapter, much was made of the fact that an in-
formation need is a function of use, user, and context. Reviewed
in deail, the varieties of management activity and information
use seem virtually mf:mte However, Anthoriy (1965) pur for- )
ward a tripartite classification that has proved gegerally usefulin
categorizing the extensive range of possibilities: -
. & “Strategic planning [or, in the technology of this book,
strategic decisionmaking] is the process of deciding on ob-
. jectives of the organization, on changes in these objettives,
onthe resources used to attain these objectives, and on the
policies that are to govem the acquisition, use, and disposi-
tion of these resources” {p. 24)
¢ Management control is “the process by which managers
-+~ assure that resources are obtained and used effectively and
efficiently in the accomplishment of the orgamzatlon s
" objectives” {p. 27) .
-— -—— -# Qperational-controlis “the process of assuring that specific
tasks are carried out effectively and efficiently” (p. 69} #
: Gorry and Scott Morton (1971) have observed thqbthe “Infor-
mation requirements of these three activities. ..are very dif-
ferent from one another. Further, this difference is not simply a
matter of aggregation, but one of fundamental chatacter of the
information needed By managers in these areas” (p. 57).

This contention is given credence by figure 3, in which are dis- .
phiyed the characteristics of information requnred for different
A\l categories of managerial activity according to Gorry and Scott

Morton (1971, p. 59). (In figure 3, the arrows denote the con-
rnuum, and the characterizations &f inforfhation in the strategic-
planning column are not absolute but relative: planning infor-
mation, for example, is “quite old” only by comparison with
operational information.)

By extension, figure 3 also provides the basis for characterizing
two quite different kinds of data bases and associated informa-

; -
—7 —
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tion systems. On the one hand are the data bases and systems -

that support operationaldecisions; these are typically referred to
as operational, or transactional, systems. They utilize darta that
(1) are-generated _internally by the institution, (2) are detailed .
with respect to the object of cheir fotus, and (3) are used in ways
that place a premium on currency and accuracy (payrolls cannot
even be a day late of a dollar off). The related information
systems tend to be narrowly defined (admissions systems, payrall
‘systems), to be used frequently, and to function in an environ- .
ment of relative certainty. We know what we want opetational
information systems to do, and the reports they genetate next

month will be the same in form and use as those generated this

month. These characteristics furnish incentive to ‘invest in

systems that are rigordusly defined and greatly effi t.lEl'It regard-

ing both storage and processing of data.

Character:stit:s of Information:

L] . o ~
- Required for Different Managerial A'ctivities N
Characteristics Qperational . Management - Strategic
. of Information - Control Control Phinning .
! ]
Source Largely internal +=— ¥ External e
Scope Well defined. narrow — - -'-r— Very wide
Level of Aggrcgauon Detailed .\ Aggregate ,
Time Horizon Historical = Furture
Curtency Highly current " - - \Quue old
. Reyuieed Acvuracy High b
Frequenty of Lse Very frequept i lnfmaucm
Y

L

- Fig. 3. [Source: G. Anthony Gorry and Michael 'S. Scorr Morton, “A ™
Framework for Managernent Information Swtems {Slean Mdnage‘n'ient
Review 13 [Fal] 1971559).) - &

At’fﬁé other end of the spectrum are data bases and informa—

. tion 5y5tems that support strategic decﬁlonmakmg, these are
significantly different from operational systems. The data bases
sontain data of much greater scope but less detail. Many of the
data are generated externally to the institution—for example, by

v
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the Bureau of Labor Statistics, the Department of Commerce, or
the American Associatuon of University Professors. For these and
other reasons, the data are often less accurate and less current
than internally’ generated data. Moreover, the information
systers that suppJrt strategic'decisionmaking function in a con-
text markedly different from that in whlch operational decnswns
are made,’ .
« Simon (1977, p. 46) analyzed the contextual dlfferences in
terms of programmed and nonprogrammed decisions. Operational -
information systems support programmed decisions for which “a
definite procedure has been worked out for handling them so
that they don’t have to be.tréated de novo each time they occur.”
Strategic decisions, on the other hand, are nonprogrammed--
novel unstructured and consequential.” Simon adds: “There is
"no cut and dried method. of handling the problem because it
hasn’t arisen before orsbecause its precise nature and structure
are elusive or complex-or because it is so important that it
_deserves a custom tailored treatment.” In shiort, the data bases
and related information systems that support strategic decisions
must be designed to produce information relevant to decisions’
that are unpredictable, as to both specific substance and timing.
~Even when particular kinds of decisions, such as those thatshape
annual budgets, must be made at stated intervals, the decision
process is likely to vary from year to year, and with it the infor-
mauon required. When output requirements for the information
system are uhpredictable and nonrepetitive, the major design
criteria become flexibility and tase of access, rather than speed
and efficiency. A premium is placed on an information profes-
sional who can “reach into the data base and pull out the com-
bination of data that serves the particular need.” ™
With this back&rou nd, additional terrnlnology can now be
tntroduced. - '
Operational (transactional) data ba.se the set of data, usually
generated internally, that supports che day-in, day‘out repetitive
processes of the lnsututlon.

Y

-
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_ often 15 used broadly to encompass what we have called decision
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' Operational information system—’the means by which transac-

vonal data are processed to yield regular reports of predeter-

mined content, to guide day-to-day operational decisionmaking

(monthly expenditure repoess, course-enrollment information,

payroll information). ; @
Management data base—the set of data necessary to supports

. strategic decisions. Some of the data incorporated in manage-

" ment data bas¢h are derived from operationalgdata bases, these

are augmented; however, by many I(mds of data originating out- +

side the institution. The data in management data baseb typically .

are more aggregate and are updated less frequently than the data

iy operational data bases. )
Deasion-sspport system—the mechagfism by which management

- data are transformed into information required for strategic

decisionmaking. . ‘ /

M ement-information sy&tem (MIS) isa famnlm’erm in most _

) admmlstratwe circles, butitis too b®ad to be usefulin this docu- .

ment. It is commonly used to denote information systems that =~ *
draw on varivbus data bases to construct predetermined kinds of
.information: Such systems ‘often have little or no capacity to
respond to ad hoc requests. Thus they are mor:%\?e what we
have atled” operational mformatlon systems. However

support gystems. So we will avoid amblgulty by cbnsistent usage

of more precise alternative terms and eschew MIS altogethet.
The balance of-this chapger.is glven over toan mdepth discus-

sion of management data Systéms.” . .

a '
-

Criteria for Management Data Bases

The forggoing brief overview implies design criteria for
management data bases. They m e broad in the scope of
: their.data content, but deal with aggregates racher than details.
The required scope usually must be achieved at the expernse of
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cutrency and accuracy, becattse much required data will originate .
outside the institution. The system drawing on the management .

data base 15 expected to produce information less frequently and

-regulatly thandis the case for Operatlonal systems, and the
* specifics of information required may be largely unpredictable.
In designing management data bases, the emphasis should beon
flexibility and ease of access or.retrieval, with less attenition given
to storage ot processing efficiencies,- which are important in
operational (transactionaly'systems. - .

The key design issue inheres in the fict that information negds
relative to strategic and control decisions frequiently change so
raprdly, and sometimes so drastically, that past needs are poor
predictors of future néeds. Particularly in the situation of finan-
il stress and entollmént declin® bedeviling so many colleges
and universities today, time constraints too often 'do not allow
the accumulation of requisite data after the problem td be ad-
dressed his been identified. More often than not, information
used in any particular decision context is constructed out of
whatever data lie veady to hand. '

The present writer is convinced that the best way to approach
the design of a mahagement data base is to proceed deductively,
taking guidance fr05n ageneralized descriptive model of a higher-
education institution and its &ayironment. This is hbtto argue.
that a single, centrally designed data base can be utilizéd by allin.
stitutions. [t1s possible, however, to put forward a general descrip-

(X

tive model withirt which selections of data appropriate to the

. needs of individua] institutigns can be made. Such an approach
has several advantages in adldition to s realistic recognition that
information requirements fluctuate. These advantages include:
* ' Breadth of Perspective: Through use of a descriptive model
{(such as the one progosed‘below) attention js directed to

. external-environment matters t:r1tlcalga strategic decisions
® Attention to Interrelatlonshxg_é:,Smce come to manage:

ment data baseg from manﬁgﬁrces systems de51gn must
focus on their uge in interrelatéd ways- -

-

e
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*  Focus on the Manggement Dam System as a Separate Ent:ty
Design of a management data base using a déscriptive con-
capt (rather than existing data\swrces) as a starting point
helps ensure that the necessary difference'between decision-

. support systems and Qperational systems is not inadver-

tently compromlsed .

-

> The Proposed Model

_The 'generaled descriptive model proposed below as a guide
to the development of a management data base for a particular
institution suggests two basic stages of systems development.
First, the major reference entities —apdividuals, groups, organiza-
tions—about which data should be included, are identified.
. Then the appropriate descriptors for ¢ach of the refe’r‘ence entities

should be determined. r S
_,r"—/‘ \ . ) ‘NE
. Reference Entities . )
For any given institution, a multitude of entities exists about -
which data™might be considered for inclusiog in a management .
Jata system. t important, of course, is the institution itself.

Thls is the entity given predominant actention in mobt data

systems, sometimes almost to'the exclusion of others. The next

most important entity is the Studént body. In many daca systems, ]
student data are treated as ponent of the set of data -
describing the institutional entlty. Institutions would be better .
served if students were regarded for all purposes as a separate

reference entity. The chird large reference entity of ‘major con-

cern to institutions of.higher education consists of the various

critical constituents—the interest groups in the external environ-

ment that may have immediate and direct impact on, or receive ,
impact from, the institution. This third entity, actually a group

7 L .
v R ‘
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' of similat entities, jncludes ‘agencies of state and federal govern-
ments philanthropic organizations and private donors, employ-
ers of graduates, and accrediting and professional associations,
to name a few. Their influence is directly exercised through
either.funding or regulatory mechanisms. They benefit ditectly
from the services or goads produced by the institution. Entities
0 the proximate environment that directly impact the institu-
tion often have similar relationships with students—a cardinal.
example being funders who prgvlde both mstltutlonal grants
and student aid. -
The basic framework for the descriptive mode] thus consists of
the institution, its students, and related interest groups. As
. figure 4 shows, each basic entity is part of a.larger entity that -
must in some degree be described in the system if it is to accom-
modate, in broad outline, all the data that a comprehenslve :
management data system shouldfincorporate.

1]
Critical

Students

L &3

FRIC .. ', B
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The institution is concerned with other providers of education
bécause vnrmally every college and university corhpetes with and
cooperates with at least a few other organizations providing
leazning opportunities. The model therefore is expanded to in-
clude othey providers, with the specification that the termincludes
not only traditional institutions of higher education but such
other prowviders @s proprietary institutions, the military, profes-
sional assqciations, business, government agencies, and religious
and social organizations. ‘
An institutioni’s students constitute a subset of potential,
students. Within the institution's service area, the potential
+ student body typically comprises a number of identifiable
subgroups. But not every.individual captured in these groups is
i reality a prospective student, and for a given institution, only
selected subgroups are really probable sources of students.

- Subgroups of the potentialstudent entity vary, by institution
and can be characterized'in mady ways—by age, prior education,
£CONOMIC status, occupation, and s0 on.

Soc;ety, the entity that envelopes the institutidn Stnucal con-
stipuertts, admittedly is an unwieldy abgtraction, but one that
must be gccommodated in an effective management data systerh.
(This entity also has been termed the. remote environment, wh@
is not less abstract. ) The impacts of society on the ingticution , -
(and v1ce‘?ersa) are seldorn s0 direct as those of the interest
groups in the.proxlrnate environment; sogietal impact fonethe-
les$ remains both important and pervasive. The society entity v .
embraces such factors as the economy (inflation, employment),

& Ppubjic attitudes about higher education, and-the general political
environment for higher education, These and innumerable .
rélated fac/cors operate as truly mdepcndent variables with re- .
spect to institutional planning and management decisionmaking: .
a college or university executive can do litcle or nothing about
them. And their Wfluence cannot bé safely ignorgd, as the un-
even course of higher education in this country since the sixties
attests. TManagement data, system. that ignores societal-

»

» -
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variables is incomplete; commonly in higher educ;tion, the
economy is tegarded as the most important of these ¢ariables. -

*

. Descriptors of Reference Entities i

The first step in the design of a management data system has
-pot been completed until the identification of specific entities
has been carried to feasible limits within the six-element model
depicted in figure 4, Step two is to identify what needs to be -
known about each specific reference entity, specified in terms of
quantitative measures and ‘coded characteristics, The set of
Y specific entities lodged in each of the six elements of the model will
vary extensively from one institution to another. A generalized
dlSLLl&&lOl"l of descriptors therefore may appear to hold little prom.
ise for uscful concreteness’ one Can hardly determine how best to
describe a specific entity until it has been identified, Nonetheless,
3oMe generaﬁzatlons about categdries of _descriptots.. and the~
specific descriptors these categories include is a:lvlsable,,,

As with the model used to Support step-one d;velopment a .
framework for descriptors can guide the deductive dbvelop-
mental effort called forinstep two. Again, we should expect from *

a unjformly applicable categorization scheme the conceptual
virtues of simplicity and gymmetry, conduéing to a streamlined.
data-base design. All potentially valuable descriptors of all the — _
major entities shpuld be accommodated. The framework should
consist of categories that apply uniformly to the assemblage of
entities: Moreover, it should group descrlptors in waysthat yield
useful conceptual insights while at the same time fauhtatmg the
" operational aspects of data-system de51gn and deyelopment.
. Three overarching categories of descriptors are pl:oposed identi-
fiers, state (conditlon), and program . &
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Identifiers ’ .

These descriptors are needed to unambiguously specify the
reference entity. Where the entity is an individual or institution,
identifiers include such descriptors as name and address. If the
reference entity is a group, whether of individuals or organiza-
tions, common characteristics of members (black students, two-
year public colleges) are used to specify it. For mélvtduals traits
such as age, sex, educational background, and place of residence
are commonly specified. For institutions, control and type of
institution are typical identifiers. Such traits seldom change.

E]

State or Condition * N ]

These descrtptors establish the circumstance or status of the
reference entity at some point in time: they might also be labeled
asset descriptors. Within this caregory, it is helpful to identify
three subcategories:

* Internal States or Conditions—statesthat inhere in the entity .
at a given .time. For example, an individual’s level of .
knowledge in a particular area or beliefs and attitudes are
descriptors of that individual’s internal state at sor% point ~
in time—what the entity is. ® : )

¢ External Assets—the set of resources (financial, physital,
human, informational) under the control of the entity at a
point in time—this subcategory describes what the entity
has.

¢ Relationship States or Coudtttons—the state of assodiation
- between one entity and others (for example, membership .

status of an individual vis-a-vis a professional association, :

or of an institution vis-a-vis an accreditation agency).

P . |
F

rogram -

This category includes descriptors of the strategies or activities
pursued by an entity in order to accomplish a desired change (or
Ld M N
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mdintain a Jdesired status quo}.in state or condition, for itself or
for any other entity. Program descriptors tell what the entity
does; they summarize activity over a given period of time—in col-.
. leges and universities, usually a semester, an academic yedr, or a
fiscal year. The following supcategories are peeded to describe
'programs: |,

% . )

* Purposes—whiéh conditions (internal or, external as&e/ts:(}r
relationships) are to be changed or maintained. Purposes
are synonymous with intended outcomes.

®  Target Entity—the entity in which the change in condition
or state specified in purposes is intended to occur.

-~ ¢ Method—the means or mechanisms to be employed in
accomplishing change in condition or state. For an institu-
¢ non, the method of creating internal change in students
might be, for example, laboratory experience, group dis-
cussion, or work experiences. For a state agency, the
*  method employed in carrying out'a program is typically
the distribution ,of resources or the imposition of
. . regulatory requirements. * ' ~

* Level of Activity—a descriptor of how much activity is pro-
posed or was engaged in over the period of time in order to
accomplish the intended change in the target entigy. The
number of student credit hours taught in a semester or
year is a common indicator of level of activity in mstruc-
tional programs. _

o Resources-—descrlptors of the amounts of resources
(human, financial, physwa'l) allocated, expended, or utilized
to carry out any particular program,

*  Outcomes—the clfanges in condition or state that accrue to
any entity (either intended or unintended) as a consequence
of the programs. .

e Beneficiary Entity—identifies the entity in which a change
in condition or state actually did occur.
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Tosum up, amanagement Jata base in hlgh\ t educauon must
accommodate three kinds of reference entities*-students/poten-
tial students, institutions.‘other prov lx"lers ctitical constituents/
society—and three kinds of descriptors—identifier, state, and
program. We must add the dimension of time: data on the state,
or condition, of a reference entity—stud@hts, for example—
describes that state at a particular time, Comparison of such data
with parallel daca collected at a different time is one means of i
producing information about change i state. The underlying

*  point is that"a management data base should yield information
about the dynamics of the system of interrelations thatembraces .
the. institution, its students, and the world about them,

From this puint of development on, in any given institutional
application, our model would rapidly lose its generality as the ad-
munistrator and analyst draped lists of specific data requirements
over its conceptual parts. This is one good reason for eschewing .
here the task of writing out those laundry lists—the lists will sig- -

«nificantly and sometimes radically differ from one institution to
another. Another reason for not attempting such a gcompilation
is that the state of knowledge is not uniformly complete, once we
venture beyond theconceptual and general. The author is among
several researchers, informally affiliated through their member-
ship in the Association for the Study of Higher Education, who
at this writing are undertaking a wide-ranging compilation of
data needs to provide a full spectrum of management informa-
tion in higher-education settings. The hope is to develop a com-
prehensive and detailed scheme for describing higher education
dynamically and in all its essentials—one that researchers and
admunistrators alike will find sufficiently realistic and compléte
to serve as a standard. This will take a good deal®f time. But so
does the development of @ management data Base at an institu-
tion. Much of the requisite data, particularly in the student area,
has long been collected by virtually all institutions and put to i
varidus informational uses. This book describes what the author

.
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. believes to be a conceptual framework that will not be soon out-
' dated. It should prove adequate to accommodate the results of
present efforts to specify what data are needed to generate all the’
various kinds of information that college and university ad-
ministrators might require.
Previous disavowals of intent to dwel] on details in this book
‘ notwithstanding, the administtator .may still welcome some
demonstration of how the management data base modeled here
wotild be put to use by the data analysts. As articulated to this
point, the model suggests six general subjects about which
analysis might be undertaken to produce information required by
an administrator.. They include studént-institution relationships,
the state (or condition) of students, interest groups, financing,
and ‘nstitutional agsets; and the allocation and udilization of
assets. For the sake of illustration, we will consider justone of the
many questions asked by decisionmakers at almost all institu-
uons with respect to student-institution relationships: “Who are
our students?” N .. - i
- The analyst's task appears relatjvely simple—first to call up from
the data base the available descriptive statistics about current
students. The analyst then sorts through these to select a subset of
descriptors that wilt most usefully, characterize the major groups of
students currently enrolled. Typically, it is most profitable to
look at'suclidentifiers as age, sex, race, and such'state descrip-
tors as geographic origin,-prior education, employment status,
- socioeconomic background, and academic ability {as measured
by test scores, high-school ranking, or other descriptors deemed
appropriate). . . . /
' Ac this point, the analyst’s task has lost its appearance of
simphaty. These data can be combined in,an enotmous number
of different ways to describe various groups within the student
body along a considerable number of dimensions. “Who are our
students?” turns.out to be an omnibus question: “What is the
A ethnic composition of our student body? How do the various
ethnic groups compare with respect td academic preparation? -

44
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- ‘, c ., -’-. ' ¢ +
Sociceconomic background? Program preference?"—and so.pn )

* and so on. , *

To confront an administrator with a pile of reports; dlspla}’mg .

these 'data, in all their conceivably infarmative permutations.

would be in itself nearly always a uselesfActivity, because few ad-

ministrators have either the time or\mclmatlon to sift thsough

hundreds of pages of computer printout in seaych of information

of significance. A management data base maybe ap illuminating

beacon, or it may be a perverse cornucopia, spewing out indi-

gestible numbers. Clearly, the analyst should understand before-

hand why the administrator wants to know “Who are dur

stadents?”’ Is the institution Toncerned about equal access?

About matc hing‘program mix €o student needs? Is there concern

to know in what major respects the student body has changed

over the last five years? Since data become information ¢nly ina con-

text of use, the data analyst must understand that t in order to .

produce useful informagion. In the next and concc(::?ng chapter, .

this observation is re terated and somewhat expanded upon.
.} .

——
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‘CHAPTER §

Cor i
ncluding
CIU¢ .
Observations
servations
o ‘ - .
A Summation "_';

A / .

e Book of Proverbs admonishes that repetition is the death

of friendship. Therefore the cpfiventional concluding sum-~ .
mary of what has been said will be confined to three 8entences:
There are significant conceprual differences between data and
information. The need for information is a function not only of
use, but of user and context. Information needed to support ¢ a
strategic decisjonmaking is different in significant ways from that
which supports operational mafagement. '

It remains to consider three important consequences of those
statements. (This consideration M@y} be aided at the outset by a
look at figure 4, which may be regarded as a data-to-information
flow model, providing an organizing structure for the content of
the earlier chapters ot data and information.) .

¢ Fiest, because the content and working characteristics of opera-
tional systems and decision-support systems are sodifferent, they
should be developed as separate but interdependent {rather than
integrated) systems. The decision -support system is best designed
as a stand-alone, complete system that incorporates what we

have talled a magagement data base—one that taps multiple data
sources, including the institution’s operational data base.
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Second, there is no sound choice but to build a general-purpose
decssion-8Bpport system that can respond to demands for a wide
variety of information, often requiring unpredictable combina-

‘ nons of data. Precisely because the design cannot incorporate a
9 predetermined set of analytic procedures and matching data that
will meet all information requirements, it is most fruicful to
design the system around a descriptive model of the college or
university and its environment. Obviously, a descriptive, concep-
tually based system runs the risk of beiig nonselective, of encom-
N, passing at least some data that will remain in e nice-to-know
category rather than being demonstrably necessary. Without the
exercise of considerable acute judgment; however, the tendency _
——_ will be to collect and retain too much data, no matter how the
. ¥ design process is initiated. In the judgment of the present writer,
a design that starts from a sound conceptual base is far less likely
to contain extraneous elements than one that starts from other
premises. - v ’

The chird maj!s-r) consequence of the summary statements
above was alluded to at the close of the lasc chapter: successful
design of a management Jata base requires a competent informa-
tion specialist—a professional, not rrere technicianTBetWeen
the data and the information. A smal} jsion on this point
will bring us to the end of this

. oo !

. » The Human Element

-

v, The transformation of data into informatioy that is both rele-
vant and communicable to thewuser is never a solely mechanical
task. The information professional must be sophisticated about

. data and its analytic treatment, certainly—but in addition must
dave a threefold.ability: (1) to understand the management
problem, (2} to appreciate the perspective from which the user
addresses the problem, and (3) to identify and appropriately
analyze the data thac willbest inforin the user confronting the

.o S . '
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CONCLUDING OBSERVATIONS

problem. Such capacities are not built into the data base and
cannot be incorporated in analytic software. They must reside in
an individual-a professional of a sort too seldom found in
higher education, Regard, as Baldridge and Tierney did, the ail-
LoQ- typtcal experlence of %ne small institution, described by fts

dean: »

We worked hard to develop a firstclass database and an excel-
lent software system. But in spite of that, in the early stages we
had a hell of a problem getting the appropriate information.
After a while we realized the difficulty: the project director was
giving us answers to qggstions we weren't asking! And, fnore .
often than not, when We asked a question, he did not furnish
appropriate data. He had his own idea of what we needed and
was giving us’ t@fis of information abott it. But we usually
Wanted something else. . .. Finally the pre51dent called' the
committee together and for about si% "weeks we thrashed
through the kinds of information we needed and wanted. We
insisted that the amount be reduced and the focus be on things
we feally needed. After that the situation got dramaucally_
better. {1979, p. 42} v 7

e ideal information professional Kas been described by
SHeghan as one “sufficiently versatile to assume the perspectives
of three'people: (I} the ddcision-maker, such as the president or

. the academic senate, asking for information and choosing to use

it for decision-making, {2) the analyst, wearing hisor her own hat
and translating the information needed into terms that will admit
a solution—~that is, taking irito account the imprecision of the
question, inadequacies of the data base, limitations of available
tools and techniques, time, talent, and other resources for proper
analysis; and (3) the technician to whom_the practice and
technical aspects of gathering information are clear and the
meaning of the resultant data unmistakable.” Sheehan adds:
“The effectiveness of the communication between the analyst
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and the decision-maker depends on the uonf‘deme they have in
each other” (1977, p. 93). o .

All this may be taken to indicate that the prospects for im-
proved design and use of management Jdata basesin higher edu-
cation are sevérely Iimited by the short supply of people with the
rlght combination of skills, intelled, m51ght and experience,

It 1s corret to conclude that only such people can substantially
improve the present deficient state of management information
avallable on the typical American campus. Some administrators
try to double as their ewn information specialists. They ofren
succeed to the extent that they frame excellent questions—only ,
to fail when they venture over te-the computer center and seek {

. the answers. The usual mistake is to make ill-informed requests

: “for data—data that are not avgilable, or not compatible with
other data requested, ot not the best source of the desired infor-
mation. Such requests ofteri cause organizationdll chaos and )

.- . «reate dissatisfactions t& no purpose: a knowledgeable analyst

" either could have obtained the right data without trouble, or
would have known at the outset that in view of the data and time
‘available, the administratos’s questlons -.ould not be answered—

' and would have said s0, . ’

. It is wrong to believe chat the supply of able analysts must re-
main short. Competent mformatlonal_professwnals are made,
not born, and many are self-made, If sound concepts underlie

. their training and practice, they will increase-in number and
grow 1n ability. Administrators who understand and chamgion  ~.
sound concepts, and who refuse to settle for less, can create the
.. motivaton and the job opportunitiesthat will attract competent
~  people into the informartion profession. If this.dogs not happen,

; .

-

’ information for control and stratggic decisions will not improve
in quality or impact. But neither will the printingout of numbers
at the computer center lessen in volume. _—
> -+
. ‘ ) \ CoL .
> .o .
' ' ™ .
. * " ) L]
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