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The prolf?eratlon of new fgderal and éiate proqrams in tne late 60's and early
70's promoted qeometric increases in the amount- of data flow1n0 between, and stored

at, federal, state and local educational agencies. The continued:growth of report-

ing requ1rcments combined with a leveling off of federal funds to help meet the
administrative®costs of nroviding such data has led to a condition in which the
capab111ty of -agencies at the local and state level to prov1de required and requested
data is becoming strained. Compoundlnq the probiem of growing reporting require-
ments is the constant cnange in tne format of extstxno ones. Another seldom dis-
cussed contributor to the problem is the inadequacy of existing data management
procedures at the state and_federal levels. The rapid arowth of the responsibil-
ities placed on these agencies by the nushrooming categorical programs outstripped
their administrative capabilities.. Tie categorical nature of tuc programs encour-
aged a form of. coping character1zed by inter-level communication betwcen narried
administrators of a given program at the state and federal levels at the expense
of intra-agency communication. The management systems to support the administra=
tive effort developed in a similar fashion, on a progran-by-program, application-
by-application (w1tn1n proqrams), basis in relative isolation from each
otner. Lfforts to improve tie degree of coordination at tie state level led to’
the passage of E.S.E.A., Title V, wnich proviued funds for State bducational Agen-
cies (S.E.A.) to estab]ish offices of evaluation and planning. As opposed to tne
inpact of evaluation offices, p]anning offices have had little organizatienal im-
pact in the area of proqgram coordination in most states. This has veen largely
due to the weak tecinoloqical uitderpinnings of, and the absence of external poli-
tical constituencies for, the planning function. The amorphous concepts of long-
range planning and coordination tended to be operationalized in the form of cliche-
ridden master plans whicin had littie effect on the deqgree of coardination between
tie increasingly politically powerful and entrencied program units. Some states
attempted to improve the degreewkf coordination between proqrams by proposing

lans for their state education agency. For the
most part, such plans were not implemented, or .were implemented on paper only,
due to tne political strengtin.of the program units. ’

The failure to improve the coordination between program units at, and Letween, .
covernniental levels assured that data requests and collection procedures would be
uncoordinated. This accelerated the rate of proliferation of data requests.

vespite universal agreemnent that a growing problem exists in the ability of
educational agenc1es to provide required and requested data, there are najor
deficiencies in the solutions being proposed. The most commonly p;Oposed solu-
tions are tihe following: .

a) Hational groups such as the Chief State School Officers (C.S5.S5.0.),
through their Committee on Evaluation and Information Systems (C.E.I.S.),
should monitor new federal requests for data and make recommendations

- as to the utility of the requested data.

b) Uevelop a more stamdardized set of terms and codes for reporting data
. ¢) Consolidate existing programs and data reporting requirements.
d) Refuse to accept federal funds. '

e) Complain, pass the buck onto tue next level, and nope tie problem will
go away.
»
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It would appear that all the above proposals are limited. Propesal "D" is not -
asviable one for those many school-districts in which federal funds constitute a- .
significant portion of the budget. \Proposal-"e" is unrealistic since the problem
+wWill not go away. While proposal "a" might tend to 1imit further growth of the.
problem, it offers little solution to the ex15t1ng problem. In addition, it depends.
- on-external oversight by representatives of agencies whose own data management
techniques are highly uncoordinated. Proposal "b" appears to be of greater utility
“for facilitating comparative analysis of collected data as opposed to simplifying the
data reporting and transfer process. Proposal "c" is the only one which offers the
potential to alleviate the existing problem (assuming that political roadblocks o
consolidation can be overcome). However, even this proposal doesn't deal with the
fundamentdl problem of inadequate data manaqement techniques which would continue- to -
persist among the consolidated programs ~In addition, this proposal does not
prov1de’any insight as to how to improve the.deqree of coordination. The proposal
"hopes" that coordination will automatxcal]y rove as a result of the reduction in
the number of programs : :

In his book, Designing Coqp]ex O(gan1zat1ons, Jay Galbraith notes that the
redesign of 1nformatlon systems is an alternative to changxna organizational struc-
ture for improving task coordination and performance in organizations. The pur-
pose of this paper is to squest a new approach to operationalizing the concept
of improved coordination which has potential for relieving the existing problems
in interagency data transfers and intra-agency data utilization. Rather than
using organizational units, the basic focus on this approach is the data itself,
and tne use of modern management tecnn1ques, integrated with the legislative
process, to iwprove tne ability of agencies to handle and process information.

It is an approach wiiich accepts tie reality of educational organizations operating
in an environment in wnich the need for and uses of data are expanding and changing.
In addition, a researcn agenda for testing the feasibility of tne reconnmnded
approach is included.

A Resource Approach to Uata.ilanagenment

tne development of separate systems (whether compyterized or manual) and data

sets for eacn application 1nev1tab]y produces increasing rates of data redundancy,
as the same data elements are used in a number of data sets (applications). In
addition to the wasted resources needed to store and collect the redundant data,
it also represents an imposition on tnose from whom it is collected. Vifferent
update periods for tie redundant items produce inconsistencies in the value of

the same data item for different applications. The redundancy and proliferation
problems inherent in the separate systems approach also ininder the organization's
ability to coordinate anplications or to respond to changes in applications. As
applications change, organizations in this chaotic environment may find it easier
to develop a new application and ‘a new data set rather than try to revise the old
-system, a condition which exacerbates the proliferation and redundancy problems.

As the number of administrative applications&in an organization proliferates,

Y

In riodern data base managcrent systems, dataare viewed as an- Qfgan1zat1onal
resource which is pooled 1ndependent of applications-or orqanlzatﬁbnal units. Tne
data base consists of those unique (non-redundant) data elerients &nich the organi-
zation needs to surport its administrative applications. Orqan12at10na1 units
indicate which data elements they will need to proeess their applicdtions. These
requests are consolidated centrally, and a redundancy-free coordinated data collec-
tion process initiated. 1igh level data basc management software (computer pro-
grams) with simple-to-learn Enalish-like commands automates the information stor-
age, updating, and retrieval processes. In addition, the managemenx software e
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performs the general processing functions that are conmon to most administrative -

applications such as report generation. TniS drastically reduces tine need for
‘application programs.. _ < T

AT
Y

Tie capabilities of modern computers make it feasible to store massive amounts
of data on-line (readily available) which can be accessed simultanedusly by multi-

- ple users. The data base software makes it feasible to decentralize the data re-
trieval and processing functions. Clerks and administrative staff in the organi-
zational units can directly access tine central resource by themselves, (due to tie

English-Tike naturc of the cormands) to work with the specific data elements which

they need for a given application (security provisions to.restrict access can be
“built in wiere necessary). Cnanging applications witich require working with dif-

-ferent combinations of data elements are automatically accommodated by the existing

system. -Such a system offers the greatest flexibility for organizational adapta-
tion to a changing environment. ilultiple access to a resource pool of unique
data elements reduces the need for structural coordination to accomplisi informa-
tion processing and dramatically reduces the -problem of data redundancy.

~ The key to successful operation of such a system is prior anticipation of
winicin data items will be needed over a period of time. A data base administrator

is responsible for determining the composition of the data base as well as assign-

ing responsibility for collecting and updating of the specific data items to be
included, Anticipation must be accurate for responding to the data demands and

requests made by other agencies as well as supporting 'its own internal data needs.

An additional responsibility which could be envisioned for an S.E.A. data base
would be to nhelp L.C.A.'s meet state and federal requests for data.s liowever, in-

proved integration of agency data wanagement practices with the legislative process

is necessary if data base administrators are to have adequate lead time.l Sucn
integration would require reforms in both brancnes of government.

Governmental processes in this country have a lona tradition of recognizing
tie need for integrating agency requests for resources with legislative processes
for allocating them. The basic objective is to allow for informed legislative
decision-making about agency requests while providing sufficient lead time to the
aggfcies to make plans to effectively utilize the allocated resources. iowever,
such procedures are used primarily for fiscal resources. There are e equivalent
legislative procedures for attempting to provide the same oversiant and coordina-
tion of the use of what is an increasingly important resource in the governance
process--data. The distinction in governmental procedurcs betwcen fiscal and
non-fiscal issues developed at times when money was the only significant resouree
in the delivery of governmental services. Applying basic governmental procedures
to data management at the federal and state levels would encompass the following:

’
.

1 Data base software provides the capability to generate linkages between different
In an application

data sets if unique identifies (e.g. Social Security number) exist.
area where there is a set of unique identifiers, the need to anticipate all needed
data elements is less critical. Should it become necessary to collect some

.additional unanticipated data elements, these new elements can be collected and

linked to the existing (anticipated) areas. Work on the Soundex numbering system

in Maryland suggests that it may be possible to develop a unique identifier code for
~ students which maintains confidentia]ity.‘
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a) Ag.e_n.d_q. y‘r_e_p_la__v_'.a_gion_ for _the coming fiscal year--Paralleling tie process

where departmenté’prepqre budget.-requests which move up the nierarchy

and are consolidated at the top--each department would identify the data
elements which they ne€d to collect and would prefent justifications of
the need for that data. These data requests wou)d be consolidated, pre-
sented to a legislative committee and approved prior to the beginiing of

tie fiscal year. Tiis would provide lead time for the recipient agencies

to organize their management systems to respond to a coordinated set of

_ data .reauests.

b) Data accounting--As with fiscal resources, agencies would Ue expected to

¢) Data impact statements--When legislation has fiscal resource implications,
legisTative committees include cost recommendations (authorizations). This

?EFni;h.periodic reports accounting for hiow requested data elements were
used. ' .

is to allow a process of deliberation whereby the potential benefits of
tne legislation are weigned against its cost. A data impact statement -
attacied to each new.piece of legiflation would indicate how muci new
data would be required to support the legislation, who would be respon-
sible for collecting it and whether this data collection task would be .
integrated with existing data collection tasks. liopefully this would
provide for a deliberative legislative style which asks whether tihe bene-

its of proposed legislation are commeRsurate with the data collection
processes winich it would initiate.

d) Standardization of data collection timéframes;-At tne present time there

¥

are few systematic. procedures governing administrative discretion in tne
interpretation and implementation of legislative mandates. The most im--
portant procedure whose application would have the most pogentidl for
improving data flows would be standardization of the point(s) in time
in wnich data status will be measured. At present, each program unit
uses different points in time to measure program status. ‘Additional sim-

plification of the data transfer process would result ifsstandardization =

of federal reporting dates coincided with the dates whicn L.E.A.'s were

. required to supply student and program data to meet state requirements.

It would appear that using data base mahagement techniques, combined witn

improved governmental procedures for providing adequate lead time to coordinate
data requests and for data base administrators to organize data collection pro-
cedures has potential, for improving the existing data management capabilities of
state and federal agencies.2 The next section examines the organizational impli-
cations-of imolementina these concepts.

2Altnough the National Center for Lducational Statistics will be developing an
.integrated Jdata base management system for its operation, it is not clear

_ wnether this system, or approacii, will be utilized by the Office of Education
in its data collection and reporting responsibilitics for program administra-

tion.

Tue development of geparate data bases for administrative operations A

and statistical reporting could possibly defeat the unification potential of

tne data base approach. Indeed, the maintenance of separate data bases for each
governmental function could possibly generate redundancy and coordination prob-
lems as bad as under the present practice of separate systems by application.

»
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Organizational Implications

Previous attempts to improve progran .coordination failed because of g
Jpo]rtlcal strength of the existing organmzat1onal units, and the tenuous ¥ecin-
nological underpinnings of the functions performed by the appended units whica
were responsible for coordination improvement. However. the concept of viewing

data as a resource, and of using a centralized data base provides an alternatlve
approach to improving the degrfe of intra- or¢' izational coordination.

0rgan1zat1onal strategies for 1mprov1ng coord1nat1on wnicn attempt to consoli--
‘date or reorganize existing units do not recoguize differences in types of resources
or types of control which units exercise over these different resources. Such
strategies attempt to reiove control over all-types of resourtes (part1cularly fis=-
cal) from tne ex1st1na unit. Pol1t1cal retaliation is inevitable.

A resource approach to the problem of coordination recoqnizes that there are
a variety of resources wihich orqanlzat1onal units possess and a wariety of types
of control which they-exercise over each resource. Uander the proposals
.outlined in this papér, existing organizational units would
continue to exist and would continue to control their monies. What wogld have
to be relinquished is their control over the collection and storage o®data to a
data base administrator; nowever, they would maintain total access to needed data
edements and would retain control over how the data was useu to make decisions
relative to their programs. Tnis ‘cdnception of tiie reorganization needed to im-
_prove coordination differs from previous ones in that it partials out tne key
“specific resource allocation procedures that must ve reorganized ratner tinan pro-
posing that a¥l resource control be removed from existing units, a goal wnich tends
to be politically unfeasible and wnich i§ really not necessary or sufficient.

The major structural ciiange that necds to be made in tie organization is tne .
estaolisament of a vata Lasc Administrator. The technology of tne tasks to bLe
undertaken by that 1nd1v1dual is clear. The delegated responsibilities constitute
tne primary politi€al resources of tihe vata Base Administrator. To be effective,
sucn an individual will have to work closely with the heads of the organizational

units.
»

Some S.E.A.'s have begun tne process of coordinating tne data collection process

Ly establisning a central forms approval-office. - ilowever, these agencies haven't
yet addressed the issue of central storage of collected data.3 It is time that
educational bureaucracies trauscended the Meberian conception in which eacn office
has its own files "preserved in their original or draught form."

AR}

350me agencies have equated storage of L.E.A. provided data with establisning
statewide data processing systems to providc Jata processing services to school
districts. The proposals ceoutained nerein deal solely witn a point in tire co-
ordinated data collection and storage process for the.purpose of gencrating
requested and required rcports. Tney do not envision the stat¢ attewpting to
provide transactional on-going uata processing services such as attendance
reporting and financial accounting to L.t.A.'s since more flexitle and cost
efficient alternatives are available. The latter form of service also has the
potential for constraining L.L.A. autonony.

. 7
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Conceptual Framework

‘There has been little resecarch into how organizations use data and what their
data needs are. Uespite the widespread concern tnat has been expressed about the

amount of data actually beina requested and the degree of redundancy and coordina-
tion in'the data being requested, stored, and processed at the different levels.
In order to determine the. efficiency of current data handling procedures and the
potential for a data base approach to improve the situation, answers.to tne above

- questions nust be determined.  Tne nroblem can be operationalized as a production

function whereby a given nunber of distinct elements (x) can satisfy a certain
percentage of the orcanizations' applications {y). Assuming a large value of y,
the smaller the value of x needed to support a given value of y (i.e., the greater
the degree of redundancy) the more feasible the data base approacin, For example,
if 70 distinct elements can support 80% of tihe data reporting requirements,tien

the data base+is more feasible than the situation in which 150 collected and stored
distinct elements could only service 30% of the agencies' administrative applica-
tions. . :

- Another consideration is the level and locus of aygregation, as well as tne
unity, of the collccted data elements. The nced for aggregation arises bLecause

*most data at tne point of origination describes individuals (students, teaciers,

etc.) but is used in aggregated form (school, district, region etc.) for most
administrative applications at the state and federal levels. The locus of aggre-
gation refers to tne point in tie data transmission process vhere the data are
processed into aggregated form--whetier at the point of collection (L.E.A.) or at
the point of storage (S.E.A. or U.L.) wiere a file of unaggregated data could

be used to produce other files with different levels (school, district, .
region, etc.) of aggregation. Tne degree of data unification refers to tne extent |,
to winicn elements are collected on a sirultaneous common basis. In a disjoint ’
system separate data collection processes are initiated for different applications
relative to tne same basic type of entity (e.g., students) so that data for

Title I students are collected separately from data for bilingual students. In

a unified system, common data elements are collected from all students.

There are clear flexibility and cost'tradeoffs to tie collecting and receiving
agency as to where tine locus of aggregation occurs and the degree of unification
in tne data collection process. Adgregation requires processing effort and it is
more difficult to collect data in a unified manner. iowever, unaggregated unified
data (aggregation responsibility at tie point of storage at the state and federal
levels and a unified data collection process on tie part of L.L.A.'s) is tie most
flexible type of data to work with. With such data, aggregations can be produced,
not only for the individual elements, but also for previously unanticipated com--.
bidation of elements. For example, if data on Title I students are collected
di?joint]y from data on bilinqual students and agqregated, there is no way to
deteriiine which Title I students are also enrolled in Lilingual proqrams witinout
an additional data collection process snould an unanticipated request for such
data be made by a federal agency or individuals conducting a state level school
finance study.4 : '

4 If it would be possible to develop a system of unique student identifiers, an
additional data collection process would not be required. The data base manadement
software would generate a linkage between the Title I and Bilingual files and .
enable the needed data to be extracted from the-existing files.

& - 8
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jbiti f i vified data collec-
Tne feasibility of adopting the un\11eq unaggrecqgated approach to :

tion would depend on the deqree of overlap in the data needed for different appli-
cations associated witn Lasic entities such as students, and tie absolute number

of data elements that must be collected. The greater the dearee of overlap, and
tiie smaller the number of elements, the more feasible the approach, particularly
for small and wedium sized districts (operationally, the best way to collect such
data would probably be to use a mark sense form, one per individual). Such a

data base would not only have riaximum utility for tne S.E.A. fulfilling its own "
administrative applications but for also generating tihe administrative reports

for L.E.A.'s requested by state and federal agencies.5 The processing of the forms
would be a logistical nightmare but a combination of techniques could Le used to
facilitate the process. Some districts could send the forms to the state system,
wiile regional mobile equipment could transfer the forms to magnetic tape in other
districts. Large districts could rent the needed processing equipment for the
period of time ?about one rmonth) nceded to generate magnetic tapes. All tne tapes
would then be sent to tiie state computer system wiere they would be transferred

to an on-line storage medium such as magnetic disc packs. =

Since the successful application of the data base approach is dependent on
tne ability of the data base administrator to anticipate wnich data elements will
be nveded, the timing of intergovermmental data flows becomes critical. Ideally,
there would be a point in time by which most/all of the data requests from external
agencies would be early enougn in the school year, and a sufficient time lapse
before tie decadline for responding to tihose requests, to allow a data vase struc-
turing and data collection operation to be conducted witnin tnat time lapse. C(learly
tire ideal does not exist, but the question is now much of an imbalance exists be-
tuieen data requests and the ability of a data base to respond.  If a sufficient
inbalance exists, the alternatives are to reject ‘the utility of a data base approach
or to develop governmental and legislative procedures that would lead to a more
coordinated approach to data management. Since it is unlikely that any other approach
would fare any better, the latter cioice would appear to be the more fruitful one.
The extent of the imbalance could Le determined by developing cumulative distribu-
tions of data requests, and requests for unique data elements, over time (sciool
or fiscal ycar) to establish the relationsihip between time of year and the percen-
tage of known required data elements relative to the total nuuber of elements wiich
will eventually be needed. *For cach of the requested elements, due dates would
be plotted along with data on the points in time by which the data Lase could res-
pond t® the request for a variety of cut-off dates for initiating data collection
procedures. Response time would be a function of neceded lead time and whether
knowledge of tine need-for that specific element existed by the cut-off date.6 Siuw-
lations could then be run for a number of cut-off points and statistics generated
on tie percentage of data requests. filled. For the optimal cut-off date (the one
which minimized the number of unfilled data requests), further analysis could be

5 Even with such a data base it would be difficult to use the stored files to
generate Tongitudinal comnarisons of similar unaggregated data elements (which
would be- particularly useful for evaluation purposes) would probably be difficult
to accommodate due to the mobility of students. If a student-by-student progress
report were needed, the pre-post data would probably have to be generated
simultaneouslyat the point of data origination (L.E.A.).

6There are, of course, ways to anticipate the need for a specific element prior

to its actua)ly‘being requested. Techniques such as automatically including all
elements used tie previous year could be built into the analysis.

.
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conducted to determine whether the specific data requests creating the imbalance
appear to result from lack of coordination within the requesting.agency or whether
it resulted from ill-timed legislative mandates. : A

Wnile the previous sections outlined a possible approach to allevia§1qg sone

- of the existing problems of data management and some criteria for determining the

feasibility of the approach, the next section describes the data collection task
that would be needed to test the feasibility criteria.

Data Collection Procedures

Il

In order to determine the degree of redundancy, aggregation.needs and timing
of the data fiows, a series of studies could be conducted in several states in

winich all data requests received at the S.E.A. and several L.E.A.'s from external

i educational agencies would be logged. A smaller scale study could focus solely
on the S.E.A. and include tne additional step of logging all data requests made
Ly the S.t.A. to external agencies. Each data request would be broken down into
data elements and the following information compiled for each element:

a) Hame of element.

b) Date requested. p ' ’
¢) Requesting agency and unit (within tie agency).

4) Response date aandata collection date.

e) Level of aggregation required.

f) Iype of application used.

g) Reason for request (administrative initiative, lggislative requirement,
etc.).

h) Type§ of linkdges needed to other elements (longitudinal or point in
time). : '

Consolidatien and analysis of the above data collected over a period of a year .
would provide Line first quantitative glimpse at the extent of tne data managenent
problen -in education and would provide answers to the feasibility questions posed
in tne previous section. In addition, it would provide insignts as to
tue types of remedies wiich are needed. -

Surmary

The basic premise of this paper has been that the problems associated with '

the uncoordinated proliferation of data collection procedurcs will not be alle-
viated until such time as administrative agencies, and legislative vodies, at both
the state and federal levels, beqin to view data as a resource. Furthermore, it
must be viewed as a scarce resource which, like our other resources, must increasingly.
be conserved, husbanded and used more efficiently. Tq accomplish such a goal, new ~
procedures for managing data collection and storage operations must be irplemented
in these agencies. better linkages must be forged between tie data transfer require-
ments generated by the legislative process and these administrative procedures.
Some preliminary ideas for implementing such a dual approach have been discussed

« and a research agenda for testing their feasibility proposed. If feasible, imple-
mentation of these and other related proposals have the potential to dramatically
reduce tie amount of data transferred (and the number of collection operations)
between aqgencies while maintaininn the same levels of administrative report gen-

_710+_
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erating capability. At the same time tne~data base could be utilized for policy

analysis and evaluation studies. Additional opportunities would exist for S.E.A.'s
to provide a wide range of needed services to help local -school districts generate
state and federal reports. _

A

The dpproach proposed in this paper accepts the reality of change and recog-
nizes some of the political realities that previous proposals for improving the
degree of coprdination in the administration of educational procrams. The data
base management system approach provides tie potential for changing the couplings
of data items in response.to changes in federal and state forms, It also allows
existing organizational units to'lmaintain most types of resource control over all
of tneir resources. Toe only cinange is that data storage is centrally controlled
with decentralized data access and utilization raintained. Finally, tne ideas
contained nerein provide tihe basis for reconceptualizing/elaborating tnhe concept
of, "organizational coordination" and for generating new strategies for improving
intra-agency coordination. ' ' o ’ R '
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