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INTRODUCTIONM

The experience of educators in the United States in building and utilizing
information systems that rely on the use of formally collected data has left 2
razidue of docurnentaticn concerning the implerentation of these systems that
iz relevant and instructive to information design projects in other contexts.
successful utilization of planned information systems in other cultural settings
may be informed by observing the variability in U.S. settings in appproaches to

implementation strategies, the creation of inforrnation sharing and utilization
networks, and the désign of training and maintenance programs that have been
associated with successful and unsuccessful efforts.  The United States
experience has been one of trial and error in educational MIS that suggests
generic problems in information planning and use in educational settings.

The goal of thiz review is to analyze literature that addresses the probiem
of information system implementation and use at the school site and school
district level in U.S. public schools. A major objective is the identification of
tradeoffs encountered by users of information systems in U.S. public school
systemé. Design decisions related to the designation of users, information
content, information format, report design and frequency, specification of
information aggregation and disaggregation, irnplementation of information
collection methods and frequencies, and design of networks and forums for
communication of information within the system are key issues to be
considered.

A second major objective is the examination of application of information
system technology to general education planning issues. How has information

technology integrated with other sources of information to define and inform
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general educationzl planning decisions?  The major issue in this framework is
the likelihood of integrating systematically collected data with other
information resources utilized by educators in assessing and managing
education at the local school site and district level.

The third major obiective of the review is to summarize impiernentation
and use problems involved in the adoption of information technologies in U.2.
settingz  that may De considered generic and relevant to other educational
settings out:ide this context. Issues within this consideration are the training
needs of information users, the necessary time allocations for system
construction and implernantation, the identification of major disruptions and
adjustments and the review ¢f major reasons given for the success or failure of

information technology in variable settings.

INFORMATION USE INUS. PURLIC EDUCATION - BACKGROUND 53UES

Systematically collected data at the etheo! site and school district, level
in U.S. public education has been characterized by a norm of underutilization in
school district management and planning. Burstein (1984) argues that a rich
variety of sources of information are available within public school archives
ccncerning students, parents, teéchers, and, adminstrators. Vast amounts of
information is routinely collected and stored at multiple levels including
individual students, groups, classes, schools, school districts, states and
Federal levels. Burstein criticizes the lack of incorporation of this rich data
source, citing neglect of available technological capabilites that could
effectively bring these resources to bear on educational planning and decision
making.

Boruch and Cordray's (1980) study of the use of evaluation information in

US. public schools at the school "district level corroborates Burstein's
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observation. Based on synthesis of the research of others and their own direct

investigation of twelve school districts these investigators found cvidence of
little use of cystematically collected data in efforts to monitor or evaluate
educational practices in most school districts. They conclude that evaluation
intensity is highly inconsistent between educational organizations. Collection
and analysis of information was found to vary broadly in comprehensiveness and
sophisticaticn. A confinuum was indicated from minimum levels of counting
participants in various educational programs to a small minority of efforts
involved in more complex attempts to analyze the effects of programs. Boruch
and Cordray identify three primary incentives for U.S. public school districts to
collect and report information; to satisfy reguilatory requirements, for routine
internal information management (record keeping), and to verify for others the
worth of programs. Internal program evaluation and adjustment was not
mentioned as a common major criteria.

A survey by Lyon et. al. (1978) of 16,000 US. public schoo! districts
identified only 320 districts with separate evaluation units. Results indicated
that only arelatively few districts invested significant resources in evaluation.
Millsap (1985) offered similar observétions of the use of information to
evaluate school programs in local districts. She indicated that thousands of
schoo! districts operate without access to technical skills required to evaluate
program impacts and that the required data necessary to do so are routinely
unorganized or incomplete.

Kennedy, Apling, and Neuman (1980) studied information use at 18 school
district sites. The researchers extended their investigation to the individual
school level.  Observation of information use at the school building level
identified few formal data sources readily available and used by building
principals to monitor implementation of building policies or to manage and

improve building instruction, atmosphere and morale. Information availability
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was haphazard and up to principal initiative. Most issues were characterized as

interpersonal and not addressed with systematically collected data. Data

utilization was greatest if it was readily accessible and the principal was-] %

inclined toward analyic methods that included formal data in decision making.

The researchers characterized the issues faced by building principals as
difficult to clarify or resolve with systematically collected data. Principals
reported they considered important changes within the internal and external
environmeant ¢f the =chco! amenable te direct observaticn. Principalsz indicated
they often lacked data that would be considered useful in addressing the
problems they considered relevant. The researchers indicated that principals
lacked the anaiytical training necessary to facilitate data analysis and use of
available data in decision making.

In sum, the context of information use in U.S. public school districts has

been viewed by recent resreachers as data rich, but, low in the application of

data anzlysic capabjlity necessary to incorporate systematically collected data

in an applied way to the planning and evaluation of educational programs. Three
or four important themes dominate the outcomes of this research. School

districts routinely lack specialized agents trained in the collection and use of

information Data is organized in formats and patterns that are not readily

accessible and utilized.  Many important concerns faced by school district

managers and building principals do not signal an incentive to use
systernatically collected data in probiem solving. The level of training in
analytical skills at the school district and school site level does not readily
facilitate the use of systematically collected data in decision making.

The introduction of computer based data processing systems have often
been introduced into U.S. schools with the intent of solving some of these
problems. A review of available documentation and reserch concerning these

efiorts indicates the results of these projects have been mixed.



COMPUTER APPLICATIONS |N SCHOOL DECISION MAKING

Recently, a panel of experts from university, public school, state
department of education, software publishers employers, educational technology
media, and the federal government met to discuss current and future
applications of computer hardware and software in U.S. educational settings.
(Education Turnkey Systerns 1985 Panelists indicated that uses of computers
in educational administration were primarily found to cupport financial
accounting, personnel records, student record keeping, scheduling, payroll
functions, library book monitoring, bus route scheduling, food service control,
and monitoring energy use patterns. Adminstration and management use of
computers was far rore pervasive in urban settings where the size of student
and personne! record keeping and financial accounting applications had pushed
urban districts toward implementation of computer facilities at earlier dates
than rural settings.

Panelistz concluded that education would be impacted by more
sophisticaticen in computer managernent systerns. State levei policies and
guidelines would encourage adoption of computer applications for both
instructional purposes and school managem'ent. A requirement for large scale
training of personnel was seen as a necessary cornponent of this expansion.
Micro computers were seen as integrating with other technologies to enhance
instructional and adminstrative capabilities utilizing focal area networks to
expand computer data sharing and efficiency

The panel cited lack of clearly defined decision making roles and
responsibilities related to computer application and use planning within most
school districts. Only 20% of the US. public schools were judged to have
established comprehensive plans for computer implerientation and use. Only one

large urban school district, Houston, was judged to have established a
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comprehensive plan related to the introducation of computer technology in
district instruction and management.

The panelists revealed an apparent schism between optimism and
pessimism concerning the applicaton of computer technology to U.S. educational
settings. On the one hand, bright prospects are broadly and abstractly painted
for the impact of on decision making, while on the other, there was an
ackmowlezgerrent of  Hittle  systematic carrnrehensive  nlamning for  the
introcuction of comnuter techrology in @ large majority of school cistricts.
Optimicm and frustration have been pervasive themes in attempts to install
carnuter based systems useful for school site and school district planning and
decision making.

Research concerning the use of formal systematically collected
information and adoption of computer technology can be traced through a
limited number of sources documenting the effect of electronic data processing
on public school management, planning and decision making. Two types of
investigations are available. Projects emerging in the early 1970's were oiten
funded through Federal contibutions to school improvements and innovations
which required documentation and evaluation studies.  Later studies were
initiated by university researchers interested in the effects of utilization of
electronic data processing capabilities on school district and school sites. The
primary research methodology for these investigations has been survey,
interview, and observational research in local settings in several states. What
follows, first, summarizes these individual pieces of research, and then, draws
together conclusions and generalizations from the combined investigations.

The late 1960's and early 1970's was characterized by many attempts to
rationalize school district information systems through the use of computer
strorage and information retrieval systems. Federally sponsored pro jects have

left a source of formal documentation. Actual patterns of use, effectiveness in
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incorporating data into decision making and problems in implementation have
been researched with various levels of rigor and depth.

Foley and Harr (1968) (1972) document an early effort to establish a
comprehensive data system for the state of lowa. The project was implemented
under a grant from the United States Office of Education. The CARDPAC system
was a data gathering and reporting system designed to collect information
directly from over 1200 schoo! sites to be stored at 2 central state data bank,
The rmaior goals were to provide centralized storage of data for the use of
school managers, evaluators, and researchers at the local, state, and Federal
level. The collection and stcrage of data relied on the local schoo! site as the
unit for data aggregation.  Data collection cards completed by teachers,
students, and school principals were implemented for the recording of
information concerning  puptl characteristics, curricuiurn, staff, school
property and buildings.  The objectives of the system were to establish unit
cost analysis of educational programs, establish property and inventory
rogram efficient bus scheduling, account for building utilization,
provide enroliment projections, faclitate master scheduie building, and perform
ability group analysis based on student achievement records.

The major thrust of the system was to establish a large scale data
collection effort to provide for centralized analysis and distribution of reports
from a state level data processing center. Six reports were provided by the
state department of public instruction for local school use to address
educational costs, dropout information, graduate follow-up studies, description
of student body characteristics, records of student participation in activities,
and a report indicating the relationship between selected variables.

The impact and effectiveness of the system on building principals was
analyzed through structured interviews with 20 high school principals involved

in the system. Results indicated that principals without clerical staff saw the
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collection of information as a large imposition. Many of the principals found
that motivaton for teachers to follow procedures in adminstering data
collection forms was low and sensed a lack of understanding and sympathy
toward the process by instructional staff. Principals were often confused as to
how to assign codes for different cateqories of teacher preparation. Curriculum

time utilizaticn fields were commonly misinterpreted. Principals of larger

ul

chools mentioned difficuity in ecstablishing definitions for variables.  For
examole, the term dropout was interpreted in a variety of ways.  Transfer
students caused confusion concerning the forwarding and  updating of
information. Almost all principals renorted that feedback was of no value in
schoo! planning and decision making due to the 1ateness of the return of reperts.
Principals who checked data returned from the state against their own local
records found the data to be inpaccurate and often out of date.

The authors concluded that the system needed to supply information to
principals in a more timely manner. Data definitions and instruction manuals
needed extensive revision with more extensive use of illustrations to make
them more usable. More extensive investigation was needed to evaluate the
system and to gather principal input regarding reaction to the system's
operation and its relevance to information needs.

An information system project with a more local emphasis was funded in
the early 1970's in five counties that included the Lincoln Nebraska pubtic
schools. Funded and evaluated by the Bureau of Elementary and Secondary
Education, project ADMIRE was an effort to establish a comprehensive
management information system on a regional basis. The project was designed
to serve Lincoln Public Schools and adjacent rural areas including twenty eight
~public schools, seven parochial schools and seventy rural k-8 districts.
Evaluation of the project focused on seven primary goals; 1) the provision

of planning supervision information to school administrators, 2) estab-
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lishment of cooperative involvement of school systems in the collection,
storing, retrieving, and utilization of pupil information within a unified data
orocessing systern, 3) establishment of a data processing system for student
scheduling and grade card reporting, 4) provision of data tc teachers and
quidance counselors for the counseling needs of individual students, 5) provision
of training programs to aide educational administrators in the use of da'a

mrocsceing mathods, £) to assist scheo! boards in the utilization of pup!

1

T
w?
w

nersgnne! data in establishment of personnel needs and financial decision
rnaking, and 7) to disseminate the program to other adrinstrators in the state
of Nebraska.

A questionnaire was developed to assess project impact and the
effectiveness of the system. Responses were reviewed from |7
superintendents, 28 elementary school principals, 10 junior high school
principals, and 4 senior high school principals. Results indicated that most of
the superintendents rated the system highest in effecti\)enes5 in the processing

t =coring. and financial accounting

of student schecules, automatic te ng, and financial accountir a

w

Superintendents regarded the size of the system as an inhibitor to more
flexible and greater use.  Most superintendents indicated that the system
enhanced decision making in financial matters, test scoring and adminstration,
and student scheduling due to the availability of more accurate and timely data.
Principals indicated that participation in attendance accounting, test scoring,
student scheduling, and grade reporting facilitated decision making.

The evaluation report did not use specific criteria to assess improved
decision making. Superintendent and principal opinions concerning decision
making were subjective assessments. The author of the evaluation concluded
that design of criteria for objectively assessing observable effects on decision
making was difficult if not impossible. Success of project ADMIRE was

analyzed in terms of implementation variables. Hardware and software
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Capabilities were expanded, project staff were rated high in performance, and
between 1968 and 1970 more schools implemented data processing services.

The evaluation identified problems with the system. Lack of state defined
information codes and definitions in the state of Nebraska generated an
apprehension concerning eventual integration problems and the potential
obsolescence of the system at a later date Little evidence accrued that the
gystem was zeen as g mode! to e emulated by other educational service
districts. When Federal project funding was to be terminated only one schoo!

ther than the Lincoln city school district, the central data processing center

for the system, had indicated plans to utilize internal funds to continue the
system.  Evaluators concluded that considerably more effort was needed to |
train professional personne! to see the potential uses of computerized
information in deciston making.

Utilizing ESEA Title 11l funds, the Cincinnati Public Schools implemented
an information system to support decision making at the school site level. The
project termination report (1973) describes the system as serving a population
of 100 principals, 65 assistant principals, 140 educational specialists, 34,000
classroom teachers, and 77,000 students. The project focused on the school as
the basic unit of analysis. Data was consistently aggregated, analyzed, and
reported at the school site level. System reports were explicity dedicated to
building principal decision making.

Objectives for training school administrators were to provide them with a
fundamental knowledge of the system, to provide opportunities for principals to
apply specific data to task situations, to assist principals in using data to set
goals, to assist principals in using data in program evaluation, to facilitate
principal communication of information to staff, students and public, to provide
knowledge about the nature and quality of the decision information available,

and to establish a relationship between decision reports and accountability. The
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system relied on principal orientation to ten system reports which provided
analysis of school level variables concerning pupil achievement, pupil
characteristics, student, teacher, and parent attitudes, and program cost
information. Descriptive informaticn, trend analysis, and analysis of variable
relationships were made available through freguency distributions, descriptive
ctatistics, and graphical reporting.

Qecylte of = survey of 96 principals using the system indicated that all

srincinats understood the reports very well or rather well. Fifty principals

[6A

indicated using the reports in decision making monthly, thirteen weekly, twelve
annually, three daily, and twenty variably. On average, the most frequent use
for reports was to evaluate aspects of the schools program, assess needs, and
“develop goals. The next most frequent use was for discussion in staff meetings
and as a resource to answer staff questions. On average principals ranked
reports concerning teacher attitudes, parent attitudes and student attitudes as
most interesting and useful followed in order by goal surveys, ahievement
ferecasts, exceptional characteristice reports for individual schools, trend
reports, and finally reports that itemized raw data.

The evaluators concluded from their evaluation that, although training in
cata use and interpretation for school! site administrators had received
extensive inservice attention, more training in information use was desired by
building administrators. The principals’ mest frequent application of the data
was in needs assessment, problem identification, and goal setting. The
timeliness of data was of primary importance to users.

In 1978 the Tulsa, Oklahoma public schools documented an evaluation of
and plan to update a computerized information system installed in 1964. A task
force was convened to identify priorities for upgrading the system. The task
force sought to determine information needs of the district through a series of

structured interviews with 48 school district staff members from a
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cross-section of roles. An information system matrix was constructed to
determine the interrelationship between department activity and reguired
information needs.

The survey results were utilized to determine information needs in seven
meajor areas; student data, curriculum and instruction, personnel!, finance,
facilities and equipment, supplies and services, and district management.
Azzassment of the existing system emphasized lack of capability to process
payroll, track inventory, account for use of facilities ana supplies, lacked
immediate access to student and personnel record files, and was inefficient
becausa of its reliance on several separate applications and stand alone files,
leaving data unintegrated and unmanipulatabte.

Imnlementation of new system components was prioritized by the task
force. Twenty-six projects were ranked using multiple criteria including cost,
problem solving potential, demand for new data, ease of implementation, and
political feasiblity. The top ten projects rated in relation to problem solving
potential were; ! ) student records, 2) payroti, 3) personne! records, 4)
physical inventory, 5) bus scheduling, 6)student scheduling, 7) accounting and
budget, 8) statistical information, 9) records of student activity funds, 10)
and student information for guidance resources.  Ranked on the basis of
feasibility the five most desirable projects of the twenty-six considered were,

} student records, 2) payroll, 3) guidance information, 4) personnel records,
and 5) bus scheduling. A suggested time line was established for projects
indicating immediate attention to payroll, personnel records, student
scheduling, and budget and accounting needs. Six months to a yeer were
suggested for the start dates for the next phase which would address student
records and guidance information support.

Mellor (1977) summarizes a six month (1974-1975) study of the Oregon

Total Information System. This system supplied computerized information
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service to 72 Oregon intermediate education districts, 42 public school
districts, private schools and other agencies. Total student popUlation of
oraganizations served was 15,000

Thirty-seven school superintendents were asked to rank 23 decision areas

1

in terms of the priority of information needs required to support the decisions.
Decisions were ranked ir terms of the priority of their importance.  A°
aagitianzt inguiry asked superintendents which scurces of nformaztion were
corroniy Used 1n agdressing these gecisiens, including computer data, ctrer
reqular channels (print or formal communications) and informal sources (verbal
or collegial sources).

Mellor found that the highest decision priority by rank for superintendents
was given to budget projections, followed by curriculum development, contract
negotiations, salaries, and personnel evaluation. Most superintendents judged
computer information more useful than other sources of information in cost
accounting, stucent attendance, student grades, student enrollment, grading

tests, establishing district cirectories, equipment inventories, and schedulin

£

students.

Mellor interpreted the data to mean that the areas ranked highest by
superintendents as decision priorities were not supported by the OTIS
information system. A maicr limitation of the system was seen in lack of
programming to suppert compiex ad hoc deciscn needs of diztrict adminstrators.
Additionally, OTIS did not provide statistical computing routines, sophisticated
modeling and management techniques, or the ability to access and manipulate 2
user's own data from across several files. The overwhelming use of the
system services was for student services, particulary files containing student
enroliment data. Second in priority was personnel information followed by
payroll utilization. Actual and perceived use correlated highly with district

enroliment size and number of computer terminals devoted to administrative
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purposes located within an educational organization. Mellor attributed this to
the 1arger clerical and accounting needs of these districts.

Mellor concluded from the study that, although a management information
system such as CTIS can achieve financial stability and offer data processing
reliablity to educational organizations the OT!S system lacked a highly visible -

research and development component. A missing element in the system was the

—t

raining of adrainistrators in information analysis and use in decision makng.

Hznsen, Klassen ara Lingsay (1978) investigated use of computer
information over two years in eleven Minnesota school districts. The
researchers utilized in depth interviews with 134 employees in various
educational roles. Results indicated that most computer applications were
nrirarily cperational control orientations. Operational control was defined as
routine filing, data storage, and programmed transactions. Little application
was identified in relation to monitoring or adiusting organizational processes
to meet estatiished goals (management control) or in defining or setting goals
and ohiectives {(ctrategic planning) for the educaticnal system.

Variables that were found to enhance the level of use of computer
information were the availability of full time coordinators, the larger size of
the district, the background, interest and inquisitiveness, of the computer
coordinator, the urbaness of the district, and district priorities set by district
executive management that encouraged the use of systematically collected data
in decision making.

Consistent with the operations control emphasis, the researchers found
the greatest impact of the system was in freeing time from clerical tasks,
supplying more accurate personnel, student and financial records, and more
frequent and flexible scheduiing of classes. To a lessor degree computer

information was used in solving problems such as bus scheduling, and

enroliment trend analysis. Although district research studies were faci:itated
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by computer information, these were not frequently implemented as adjuncts to
school planning and decision making.

The authors concluded that computer use in the Minnesota schools was
limitad primarily to basic record keeping and accounting anplications. The
researchers indicated that this trend was consistent with their observation
that many decisions in educational management aemand use of types of
information unzvaitable from computer syitems. Many decigions inegucationa’
managerment are seen as requiring infermation based on  experience and
observation recuiring personal iudgement and reference to political
considerations that impact school decision making. Many decisions in schools
are seen by the authors as dependent on interna! and external influences that are
nct subiect to the controi of local school adrinistrators.

Yin and White (1684) conducted case studies in 12 school aistricis to
invesitgate the process of microcomputer implementation in educational
settings. Of twelve sites studied nine used micros exclusively for instructional
nurpeses, twe had mixed instructiena! and a2dmiristrative uses and one was
entirely administration oriented. Predominant applications for microcomputers
in educationai management applications at the school level were identified in
scheduling, grade reporting, computer test scoring, and student records.
Administrative applications at the district level included payroll, accounting,
student records, and personnel files.

Yin and White were interested primarily in the process of implementation
of microcomputers in educational settings. The degree of implementation was
judged by the number of computers available to the site. Case study evidence
indicated that systems remained at a low level of development when
responsibility continued at the individual school level for initiation and
development. Systems implementation became more wide spread and pervasive

when district level personnel became involved in the planning and support of
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applications. In higher implementation districts adopted organizational roles
which regularized allocation of resources to computer applications,
consolidated decision making for review and purchase of software and defined
needs and arranged formal extensive training for users. Advanced
imnlementation was associated with mixed instructional and administrative
apolicaticns,

Vin and Whits concluded that inmovation of cornputers in educatienal

maintenance activity by other key actors, non-reliance on outside sources of
fund=, minima!l delay in implementation activity and re-allocation rather than
zdd ons to budget priorities. The process tended to be incremental, monitored
vby a designated interested coordinator, and relied on formalized user training
and inservice involving both administrative and instructional staff. The
intrecuction of computer applications was integrated with other organizational

functions.

SYNTHES!S OF ORSERVATIONS QF COMPUTERS IN SCHOOL DECISION MAKING

If we return to the issues initially raised concerning trends in the
application of computers to information storage and retrieval in public
education, several patterns can be seen to have emerged. Major tradeoffs have
been encountered by users of information systems in U.S. public schools systems
in design decisions that weigh competing demands of transactional and
operational requirements of applications useful to record keeping and financial
Components of school districts vs. refinement of information collection and
analysis oriented toward specific decision makers. In most systems data is
not consistently stored or conveniently aggregated for use in applications

beyond filing and accounting purposes. Data concerning particular cases,
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schools, or districts are stored in a variety of configurations at school,
district, regional, or state locations. Systems most commonly import
information to specific applications which are oriented toward accounting and
reporting requirements.

The greatest use for these records is in the look-up and review of

particular cases, such as atfendance or guidance information for individuzl

|_|'l

wdontz or particulae fipancial tramsactions. Organizing  information far
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arch of schoo! Quicomes and proceszes 15 minimized witn tnese constra
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Sirmilar to manual filing systems, the data requires preliminary plarning fe

organize the data before questions can be aszked of it. The cumbersomeness of

thi= process is beyond the usual time availability, training, a2ncd incentive of the
typica! schoo! manager at either the district or school site level.  Primary
users are clerical and accounting oriented roles within the school organization.

Within this typical framework networks and forums for communication of
information contained within the system are minimal.

The first attempts to install comprehensive informaticn systems were
often broadly conceptualized large scale efforts. The lowa, Nebraska, Oregon,
and Tulsa experience each aimed at the creation of asingle inclusive data base
that would be accessed by state, local, and school site administrators for
multiple purposes ranging from budget and cost accounting to records of student
achieverment and progress reporting. E\e lowa system used the state as the hub
of the system, the Nebraska and Oregon systems utilized a regional format and
the Tulsa plan called for a school district capability:( Data storage was to
provide for methods of information manipulation and analysis at various levels
and for different users within the system.

Initially, the stated goal of the lowa system (Foley and Harr 1968) was a
single system that would allow a common data base for lowa public schools to

develop and construct a program moni'toring system, develop and construct a
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simulation and modeling capability, and establish a reporting device for school
managers. Similarly, the the Nebraska project was to assist the boards of
education of participating systems in the use of computerized pupil perscnnel
data in establishing personnel needs and determining financial support for
educational programs. Evaluation studies of these projects indicated little use
in decision making and no use in evaluation of educational programs. Use of the
lawa svetem salidified arount collecting informaticn to supply the state data
pace AS tre \nTormation was fed back to schools it was considered toc late, to
inaccurate and too ambiguous to be utilized by site level decision makers.

Although the Nebraska project was seen as a positive addition 10 decision
making, use centered on clerical, accounting, and control applications. Areas
receiving highest evaluation by hoth superintendents and principals in decisgion
making were applications in finance, student scheduling and test scoring.
Decision making was considered enhanced through the availability of more
timely and accurate accounting data.

| i system develospment planning objectives'h-ve been routinely stated for
qoing beyond record keeping and accounting applications. In practice, however,
the evaluation of goals and objectives related to impact on the instructional
program are not mentioned in concrete terms. The lowa, Nebraska, Tulsa and
Houston plans articulated anticipated impact on decision making in broadiy
stated goals and objectives. The Tulsa plan exemplified this disparity. Goals
were itemized related to management decision making in vague terms, such as
greater availability of needs assessment data, improved ability to evaluate
progress toward district objectives, greater awareness of the purpose and use
of information, and improved procedures for the use of information. Similarly,
the Houston plan called for the extensive use of micro computers in

administrative management by 1995 to facilitate educational planning,

budgeting, scheduling, inventory control and related administrative applications.
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No further detai! is given. The high level of abstraction of these goals and the
absence of specified tangible objectives and clear organizational development
plans designed to implernent these goals established little concrete conrection
of information system development and higher level management activities,
such as cetting and monitoring goals and objectives addressing the effects of
educaticnal procams.

The Mallpr (1Q77) study of the Oregon system and the Hansen et al. (1975)
stugy of the Minnescta schoo! districts confirm a reliance on comprehensive

data systems for primari!y operational control activities. Utilization in Oregon

found most applications were n clerically related arezs. The Tulsa (1978) plan
for undating the existing systerm focused primarily on accourting, budgeting,
student scheduling, personne! and student files. Yin and White found
adrainistrative applications of micro cornputers concentrated in similar areas.

The Cincinnati experience offers an exception to the general trend
indicated in the other studies. A major difference in system planning anc
implementation of the project in Cincinnati was the specific statement of
priorities concerning the purpose of the system. A second major differecne was
the autonomy of the system from cther data processing priorities and services
within the organization that are dedicated to financial accounting, student
scheduling, payro!l production, personnel records and other clerical and
operations management applications. A third major difference was the
implementation of an ongoing training program aimed specifically to address
the needs of school principals, the targeted users of the system. A fourth
major difference was the intensity in following the use patterns of the system,
and a constant iterative developrent of data collection instruments.

The Cincinnati project outlined specific goals and objectives and pursued

these with system planning and ongoing implementation monitoring. The
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building principai was designated as the primary recipient of the information.
The school was designated as the unit of analysis. A purposeful decision was
made to focus on information relevant to the evaluation of the educational
program rather than maintenance dimensions such as student records or
financial control. A specific goal was set to coliect and report reievant, tirnely,
vziid information on variablec related to student learning and behavior withn
pot Renerting formans were  gwen orimary Congigeration and wers
‘leratively constructed basea on user feedback.  The project based its
information co'lection scherne on the operationalization of over 200 variables
related to studert behavier, characteristics, and achievement, as well as,
student, teacher, and parent attitudes toward the school and its programs.

The Cincinnati experience i unusual in U.S. public education in the sense
that data collection and analysis in the system was explicitly directed toward
the assessment of the educational program. The system addressed

organizational variables that commonly influence the use of information within

m

U.S. public schools. These variatles include a preference for readily availab!
information, a requirement for iimited time in information search, manageable
training requirements, and orientation toward awareness and problem
identification rather than in depth analysis and evaluation of any particular

feature of the educational program.

COMPETING SOURCES OF DATA IN US, PUBLIC SCHOOL DECISION MAKING

A second major objective of this review is the examination of the
application of information system technology to general educational planning
issues. How has information technology integrated with other sources of
information to define and inferm general educational planning decisions? The

issue concerns the potential for integrating systematically collected data
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with other information resources utilized by educators in assessing and
managing education at the locai scneo! site and district level.

Studies of information use in US. puolic schools have indicated a low
crierity feor the use of formal information sources in decision making. Chorness
et. ai. (!923) surveyed 384 educational professionzls including 48
sucemintengents, €4 gistrict staff perscnne! and 134 prircipals and vice

r\l“l‘\‘l-'l"\"l
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3 scheo! districts in the 3an Francisco Bay area to investigate
curfes and use of information in schoci decision making. Resuits indicated

that tre most frequently relied upon source for both principals and

superintencdents were informnal contacts with colleagues within the schoﬂ

cystem. Most communication was found to be informal face-to-face interactionl

- -

witain the aominictrator's own organization,

——

Principals and cuperintendents reported that the greatest stumb}ing{

blocks encountered in using formal systematically collected information in
procie solving were an ancence of definea measurable goals and oblectives in
educztiong! programs, lack of time tc study preoblems in depth, lack of applied
, excessive reference to financial considerations, and conflict
createc in satisfying many diverse greoups. The largest obstacles in using
forma! information sources were deciding whether the statistical results of a
stugy were sufficiently strong to warrant adepting the findings ana difficulty
urcerstanding the procedures for getting relevant information from structured
systems such as ERIC or other organized information sources.

In a similar study, Hood and Blackwell (1976) used field interviews and
survey responses from 1328 educational professionals including, 67
superintendents, 119 centrai office staff and 187 principals to investigate the
use of information in educational problem solving.  Survey results indicated
that principals ranked face-to-face communication within their own
organization as both the most frequent and useful source, followed by

educaticnal
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newsletters and bulletins, general educational journals, and curriculum
materials. Least used were abstracts and bibliographies, technical reports and
government publications, and telephone calls to people in other organizations.
District adgministrators relied on newsletters and bulletins, discussion with
neccle in their own organization, teleohone calls to pecple in other

oraartzatisre, office arad department files, and memos and correspondence.

- U . . 1 o - - n ' -] -
nfgrreanion courfes moen Hikely £o Be sought oyt by nrincingls were neers,
Faii - & oo &y + < ) aios i -
Fotiowed Dy Super:icrs, sucorginates, experte, and cclleaques in oTner

proamizations.  Educational statistice ranked eleventh of thirteen sources as a

source of favored information.  The most important characteristics dictating

-

use of current information sources were accessibility, availabiiity of

grecussion and exchange within the medium, and accuracy. Principals ranked
cources near at hand, that provide new ideas and viewpoints, that provide
awareness of latest developments in education, and are responsive to a specific

problern as the most desirable potential information sources. qut‘{*O"‘e

~h

percent principals incicated that the longest accegtable wait fer

(@]

_information would be two to three days. Only eighteer percent said they could

wait longer than a week for needed information.

11

District office adminstrators began their search most frequently with
, then experts, colleagues in other organizations, superiors, ancd state
departrnent of education authorities. The characteristics determining use at
this level were accessiblity, accuracy, and opportunity for discussion and
exchange.  School district administrators Indicated preferences similar to
principals concerning the desirable traits of information sources. The most
important characteristic of sources were respongiveness to a particular
question, likelyhood of having the information wanted, relevance to current
developments, usuaily available when needed, and is authoritative, accurate, and

reliable. Thirty-three percent "of district office administrators
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indicated they required information sought within two to three days, while only
sixteen npercent indicated they cculd wait more than a week for information.

The primary reaseon for securing information for principals was to keepd
aware of developments in education, identify new educational programs, develop
alternative sources for problem solving, identify new sources of assistance, and

find answers to specific cuestions. For district administraters the primary

[¥)]

specific questions, identify new programs, icent:ify new sources of assistance,
and develocp alternative sources of problem solving.  Of nine reasons,
information specifically related to the evaluation of ecucational programs and
practices was ranked sixth by principals and eighth by district office
acdminictraters.

Louis et. a! (1984) found similar trends in information usage ir their study
of diffusicn patterns of Federally sponsored research and development projects.
Razed on 2 survey of 566 educators including 92 school level administrators

district levei administrators, information sharing links tended to te

~I1

and >
strongest among networks of interacting peers. Most diffusion of information
occurred within a recipient’s own organization.

Passiveness was found to characterize both the personal and )

organizationai uses of information. The most common personal use of

information was in supporting an idea already held, fellowed by keeping aware

of developments, encouraging new practices, expanding informational resources,

and developing a better understanding of professional relationships. Lowest

e ———

rank was given to discontinuing current practices based on new information,

amam—
—

_conducting research, or developing new materials. Organizational use followed

similar patterns. Awareness, support of existing policy, improving

understanding of educational issues and initiating a new program were ranked

highest. Information use in terminating a program, preparing a position paper

L

and changing existing programs were ranked lowest.
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These studies of information sources and use provide userul
generalizations concerning information preferences and styles of inquiry of
educationa! oractitioners in US. public education. The most frequently used
sources are face-to-face communications. The Chorness et. al. { 1969) and Hood
and Biackwell (1076) studies indicate that there is a strong preference fer an

inforeal etyle *hat ie dorinated by exhange of inforraaticn hetween colleagues
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cummaries or abgtracts. Effective decision making is seen as de ficient in many
inctances recause of lack of sufficient time to study problems, excessive focus
- on finance, need to satisfy many diverse groups, lack of research skills, and
failure to define goa's in measurable operationalized form.

Common to the Chorness et. al. (1969), Hood and Blackwell (1976), and
Lou's et. al. (1984) studies is administrator fccus on topical and trend issues in
information selection. Deminant themes are greater awareness of educational
developments and greater understanding of educatienal iscues. Information was
least sought to evaluate current programs in order to discontinue or adjust
practices. The Chorness et.al. (1969) study indicated that formal research
studies or other analytic sources within a school system ranked tenth among
fifteen forms of information preferred by school and district administrators in
prohlem solving. Research offices witnin schoot districts ranked twenty first
of twenty-six sources of infermation used. Given the preference for the use of
informal observation and face-to-face information exchange, a high profile for
the use of formal systematically collected data in problem solving in U.S. public
schools must be considered an exception to common practice.

Counter to this trend the use of formal systematically collected
information has been mandated in U.S. public school settings as a requirement of

many Federally sponsored programs in education. Research concerning the
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actual use of evaluation data in these programs have provided insight concern.
the impact of systematically collected formal information in school decision
making when it is routinely availabie to decision makers.
Alkin et. al. (1979) expiored the impact of evaiuation information in schoo!

decision making utilizing a case study methodology in five school district site

o

hosting Faderaily sponsored Title ! programs. Eight factors were found to be

1
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raaleina Dre-gxisting evailgticn bounce com

ing of precefsnt, rmangates,
figcal, cupportand non-negotiable requirements were found to be contextual
jssues that influenced the extent, focus and use of evaluaticn information. The
orientaticn of the information user which described the variety of questions

acked pxnectaticns

,oreferred information scurces and degree of wiltingness to
become immersed in the collection and aralysis of data were determining
varianies related to user incentive and moetivation. The evaluator's approach,
inciuding the use of formal mode!ls, rigor, role orientation and acceptance of
user invoivernent in‘evaluation desicn were key varigbles related to use The
cradibility of the study based on the believability of the evaluator and
congruence of information with the user's beliefs and opinions were variables
related to acceptance. Orgenizational variables related to use concerned the
structural relationship of evaluation personnel to the school site, autonomy and
indenendence of school site personnei, and other information sources that
competad with evaluation information in decision making. Extra organizational
factors such as community expectations, mandates, and requirements of
outside agencies affected the impact of evaluation information. School
adminstrator style organizational ahility, leadership, and initiative contributed
touse. The style and content of information reperting, orientation to two-way
dialogue, and the congruence of information formatting with the preferences of

users were important o acceptance.
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The researchers concluded that highest levels of use were apparent in
situations where evaluators were committed to local project needs and were
able to w'n the attention and respect of dezision makers. When evaluation
recorting was primarily targeted toward external funding agents, evaluations
were ceen as tangen.'al to project development and little incorporated into
internal use. Evaluaters often negotiated between requirernents of outside
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5} irac for the nathering of usefu! infarmation. The rmeost
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internal use and program adiustments, was identified in a case where a key
decision maker worked closely with a competent and committed evaluator.
Using a nationwide survey Burry et. al. (1982) used responses from
teachers and orincipals in 91 elementary and secondary schools to examine the
use cf test results as formal information in public school decison making.
Recsults indicated that principals use test results in a problem identification
mode 33 an indicator of areas that need extra emphasis and follow up.

Thirbuy_nimkRt mam- + Af Al A b 3
Thirty-eignt percent ¢f elementary and thirteen percent of secondary principals
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indicated they used tests in this way routinely, while forty-nine per
elementary anc fifty-one percent of secondary principals indicated that they
sometimes used test scores for this purpose.

Tests were considered a supplementary source of information in most

Catse

()]

, used primarily to confirm assessments derived from other sources.
Evaiuation of pupil performance reiied most heavily on teacher observation and
teacher constructed tests. Least used were standardized tests and minimum
competency tests. Less than five percent of either elementary or secondary
principals used test scores routinely to evaluate staff performance. The use of
test results as evaluation information appeared highly idiosycratic with little
basis for comparative analysis between classes or schools within a school

district.
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Stecher et. al. (1981) examined the use of evaluation information by
school administrators in decision making through intensive interviews with
principals teachers and proiect directors of 22 Title | project sites. The goal
was to determine how information was used in problem solving. Critical events
mentioned by respendents in school decision making were used to indicate the
rrecence of impeortant decisions.  Contert analysis of interview responses

r,?'l?':e.: raT o -1‘_1'\*‘ -!,_-_\, 1(5‘ n --0'|\/H'\, "3 t'(ur- -‘H-.'E,OP 2'., (-| ET:‘

~razking, ratification, ara Jiszemination,
Resyit= indicated that more than fifty percent cf the significant events
to by decieron makers were initiated by externzl events, such &€,
changes in government regulations or changing comraunity characteristics. A
categerization of decisions ndicated that most were made by the principai
alone (30%), or in conjunction with the whole schoal staff, (29.5% ) or in a
teacher acrinistrator group involving a few members of a school staff (17.1%).
Decisicn making did not frequently rely on the use of formal sources of
data conlained in  evaluation information.  Content analysis indicatec that
references to beliefs and opinions dominated all stages of decision making
accounting for 50% of the frequency of input, followed Dy program budget
requirements 11.5%, reports of direct observation 83%, parent input 6.4%,
district office staff input 5.8%, needs assessment 5.6%, external consultants
5.1%, tests, 2.6% colleagial advice 2.4% and evaluation activites 1.9% The
znalysis indicated that primary use of evaluation was in problem recognition
contributing 15% of the frequency of input at the initial stage of the problem
solving process. Although overall evaluation input was consistently low, a
higher frequency of this source was related to administrative participation in
the decision making process. Researchers concluded that most evaluation and
test information was used as an aide in problem recognition rather than in
evaluating alternatives or formally "assessing the results of educational

programs.
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The results of studies of the use of evaluation and test information
indicate a very weak presence of this type of information resource in the
decicion making patterns of U.S. public schoals and school districts. The Alkin
et. al. (1979Q) study indicates 2 cumbersome =2t of prerequisites related to the
use of eystemaztically collected data Contextua! variables concerning past
experience with evaluaticn information, organizationa' structure, available
Turles, ann tne offecte of internzl and externa! mardates in dictating use;
ard perzgmal varianies Inclufing evaiuator commitment and user oriertation
indicate a complex irnteraction of resources, motivation, and personal abilities
that impact the use of formal data in decision making. The Burry et. al. (1982)
and Stecher et. al. (19€1) studies indicate a low profile for formal information
in retation to informal and observational sources in schools. Observation is
often considered more tirely and relevant. Opinion and beliefs are dominant in

both pronlem recognition and decision making. The role of formal information

anrd 15 considersd relevant if it is consistent with observation.  Fermal
information is least used in assessing specific program effects anc assigning
program mogifications based on evaluaticn evidence.

The influence structure and nature of problems considered by schoo!
adminstrators have been assessed in investigations of personal and
organizational variables reiated to the decision making process in U.S. public
scnools and school districts. Some of these investigations have examined the
impact of interventions that have attempted to make the process of school
decision making more rational. Studies of the decision making process highlight
information flows and typical coordination processes. Some data sources are
consistently used in preference to others in scnool and school district planning.

Davis and Stecher (1980) analyzed in depth interviews with 23 principals

to determine principal orientation to information sources in decision making. In


http:j:Lcat.fl

29
most caces the principal was either the decision maker or gave final agproval to
decisions. Principals were characterized as compliance or nen-compliance in
orientation. Cempliance oriented principals referenced Federal and state
guidelines and regulaticns as primarily criteria in decision making. Reascns for
decicions given by compliance oriented principals were predominantly relatec 7o
external nrogrzm mandates and budget constraints. Non-compliance princicals
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~ade gt the sonoot site. Thece indivigcuals referred primarily to internally
derived gata for tneir reascring with emphacis on staff input as a key gecision
variabls

McCioskey (1985) found similar impacts of principal personal orientation
cn tre use of data Survey respenses from 153 Ohio principals were analyzed to
aczcesz the irmpact of principal management style on the use of formal and
ral informetion in gecision making. Formal sources were described as
external reviews achievement scores, formal evaluations, cost benefit
nalyses, surveys of parent, teacher, student anc community attitudes and
recorcs of student attendance and behavior. Informal sources included personal
classroom observations, observations outside the classroom, informal
conversations with teachers and staff, meetings with parents, community,
groups, and informal conversations with parents and community leaders.

Results indicated that principals who agreed more strongly that leadership
benavior was important in their jobs indicated significantly higher use of both
forma! and informal information sources. Principals who reported higher levels
of autonomy in decision making were also more likely to use both formal and
informal information sources. Greater open mindedness exhibited 2 similar
influence, as did training in research methods. The reserchers concluded that
the use of formal and informal information sources was not 2 basis of

discrimination between principal orientations, but, that the coliection anc use
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Louis and Rosenblum (1977) studied the organizational impact of the
Federally sponsored Experimental Schools Project. The project was designed
as an intervention into the curriculum planning processes of 45 schools located
in 10 rural districts. Survey research and profecsicnal ethnographies were used
toc examire the relationship between the degree of implemertation of plannec
cornnrerensive change witnin the districts and the decision rnaking processes
rpennifias wothin the matoicks Degree of fmplemaniation wat mezsured!

purmber gf stucents and staff involved in the progrars, extent of adeplion was

rmeasured by the amount of time devoted to the program, deqree of difference
mezsured the degree tre progrart differred from previous practice, and system
wide change was equated with the degree the innovation required structural
| adustments within the school.

Re=ylts indicated that scope of implementation was related to dominance
by cnief executives in planning and decision making within the schoo! district.
Chance efforts requirec strong organizationa! support in the face of competitive
tensions petween nierarchical levels. Classroor autonorny was found to be
negatively related to change. Cooperation between teachers and principals was
usua'ly a temporary planning phenomenon. An integrated administrative
structure was considered a prerequisite for change.

The researchers concluded that school districts are routinely structured
as segmented rather than as cooperative systems. Inrelation to plannec change
a zero-sum relationship existed between strong executive influence in planning
and decision making and building autonomy. Most planned changes in the school
districts studied in the Experimental Schools sarnple schools were handicapped
by low incentive for cooperation and integration between the levels of decision
making.

Louis et.al. (1981) used a combination of survey research and case study

material to examine knowledge utilization patterns of adopters of Nationai
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Institute of Educaticn sponsored products. Projects were cperated in 20 states

serving 300 schools. This effort was aimed at rationalizing problem solving
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election strategies by project =choois. Faciiitators were
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tilized to corsuit with schools in developing rationai plarning strategies for
selecting innovations. The mode! concisted of proplem identification,
exzrination of ziterrative colutigns, celectran of 2 specific colution zna

Lo the raticna! mode! of dacisign
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TaKing N most cites. Qoinigp dominates rQuiry in forty-six nercent of the

SRS in which the fingl sglution was recocnized as the restatement of a net
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trecry. In forty-three percent of the cazes alternative decisions wera not posed
or corsiderad.  Prohlems were deerned inadeguately specified in thirty-six
percent of tne sites. Solutions were not examined according to Specified
criteria in forty-four percent of the sites. No evidence for a solution's prior
evidence of effectiveness was obtained in thirty-two percent of the sites. In
Forty-four percent of the sitoc no forma! clans were made for implementation
of a solution after selection. Once solution selection occurred, formal planning
often dropped off or was discontinued.

tnterestingly, the impact of the problem solving process was not found to
De = geoc predictor of the eventuz! adoption of solutions. In some schools highly
centralized decision making waz effective, while in othare decentralized staff
Qeveloprent programs worked well.  The ¢nly process variable found to be
significantly related to implementation was breadth of involvement in the
irnplementation of a solution.

Peterson (1984) investigated organizational control mechanisms in 60
elmentary school districts in counties surrounding a large midwestern city.
Intensive interviews with 120 principals were analyzed to determine the types

of controls used in coordinating school processes between school site and
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district office levels in the schoo! hierarchy. The objective of the study was

to explore the control mechanisms that direct and monitor the work and
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Results of the study indicated that acmimstrative controls over schoc!
princanals involved a differential annlication of gix orgarizationa! influences.

Control waz zeen as “zored” with tighter cort¢! of admirstrative dornaing arg
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weas cons'gered a light form of contrel.  Behavieral contro! was primarily
igentified in tasks that were easy tc specify and standardize such as teacher

evaluation procedures and textbook adoption. Input control was seen ac a maior
source of influence with resources routinely budgeted per canita and _wit.
restrictions placed on budget fund transfers. Output contro! was frequently
experienced in the form of review of standardized test results, although only

four percent ¢f princigals irterviewed thought the central office used test

Q
-

scores cirectly for orincipal evaluation.  Selection and secializaticn
rrincipals was seen 2 primary source of contro! with most principals selected
from lecal personnel.  Environmental control was judged as an important
mechanism with fifty percent of principals indicating that the community was
tne primary source of information used by the district office in evaiuating the
scheol.  Information concerning the evaluation of the principal's work was
generated within severa! non-inteqrated sources. Sixty-seven percent of
principals referred to standardized tests, sixty-four percent to public reaction
to the school, forty-two percent to teacher morale, twenty-one percent to
adherence to rules, eighteen percent to no problems occurring in the school, ten
percent to student behavior, nine percent to quality of instruction and eight
percent to the general atmosphere of the school as sources of input used to

evaluate principal performace.
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The U.S. system is characterized by decentralization, a segmented often
loosely connected control system, and multiple inputs into the decision process
which make clarification of geals and objectives difficult. Althouch the
character of the US. system is unigue in many respects, it is that character

that accentuztes and framec in high relief issues generic to the ‘mplementztion
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se of systematically collected data in the decision envirenment. These issues
are as much related te organizational development and learning as they are to
the design and implementation of technical capabilities.

Rank and Wi'liams (1Q83) generalize from studies of information use In
eight school districts studied over time in continuing evaluation use research
conducted by the U.LCL A center for the study of evaluation. These authors
identify eight elements concidered essentia! to the creation of a usablz, stable

information syster. 2

~—

1) the specification of ucer
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Core Componen
definition of system purposes, 3) the determination of the types of information
required, 4) the definition of information formatting and frequencies, andS) 2
en going monitering and adiustment of system components. Contributin
components include; 1) training of users in data-based decision making, 2)
availability of resources to support action planning, and 3) tha availability of
resources for the implementation of action steps generated from the use of data
analysis. Successful models identify different goals, such as the improvement
of student achievement, school improvement, or staff development, yet, share
common components of an identifiable network of decision makers, an
established specifc goal orientation, and receive organizational support through
designated resources for information aquisition and analysis.

The researchers conclude that common necessary elements for the

development and evolution of information systems are a stable external
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using the information.: The lowa experience revealed a weakness in establishing
an informaticn'syStfem“*at lthe state level to serve local decision making
interects, Difficuii"cwes"'Wim consistent data definitions anc interpretation
acress organizations was a major stumbling block in implementation. The
reotivation to supply .accurates fe!ieble data to remote data gathering and
aralysis lecatinons wasisus pec_ Qoturn of the data for time' use in lecal

AgTigian l'."b-.l(“r\,'\v"_‘.‘A,“-.E nr)b]en\3+|c S imrace T 1!'-'!2!9 -;.nf:tf I ,-\t L -\r-r-\-rn,-u-

System Use ha% inCorneTated e fforts that locaiize ‘mplememenrtation nezr tne
are level as the unit of anlysis-considered in decizion making sunport.

The fifth gereralization concerns the preference of adminiztrative
persorne! for information that is accessible, readily understandable, requires
minimaj training, ig rot time corsurning fo use, and is current.  The Hood an
Blackwell (1976) study'; iﬁdicated that over sixty percent of educators in
administrative posit‘}ons‘ required the information they sought for decision
making within twe to three days of the timne of the initial request.

A sixth consideration relevant is the need of executive suppert and the
nreserce of at least one committed individual within an organization that
pushes for the use of this type of data as a resource in decision making. The

Cincinrati project differec from other less successful projects in the presence

of a committed project coordinator who insisted on the separateness of the
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frorn other data management functiors and who tied development of the
system to the specific needs of building principals. Yin and White (1984 found
expansion of computer use in both administrative and instructional application
was associated with the presence of a committed active coordinator who
furnished expertise and resources to projects. Alkin et. al. (1979) emphasized
the personal characteristics of the evaluator in establising evaluation use
among decision makers. Commitment, orientation to users, and the ability to

take a leadership role in the design and collection of information for decision
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