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The Council of the Great City Schools
is a coalition of 22 of the largest urban
school districts in the United States, or-
ganized to study, develop, implement and
evaluate programs designed to promote edu-
cational reforms that will insure quality
and equality of educatipnal opportunities.

The Council Board of Directors con-
sists of the Superintendent of Schools
and one Board of Education merber from
each of the member cities. Repregenting
a conbined total school population of
almost five million children from the 22
menber cities, the Ul voting members of
the Board of Directors can move Hecisively
Orclhimbléms which directly affedt the
achievement of educational excellence in
urban areas. ¥

The Council provides an effective
mechanism for the dissemination 'of infor
mation and the exchange of ideas and
iﬁSi?ﬂtS among the large urban centers
and is able to coordinate research and
demonstration activities. The menber
clty school districts provide a labora-
tory for experimental and developmental
work in undertaking innovative and
imaginative approaches in the search for
ways and means to improve the aducation
of inner city children.
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Chapter 1
INTRODUCTION

Tn every school system the major decisions that shape and direct
the systew as a whole are made by the few who comprise executive manage-
ment, and they are held responsible when wrong decisions seem to have
been made. Replacement of these individuals seldom helps, because even
new school. officials, i.e., the Board of Education, the Superintendent
and his executive team, often continue to have limited and outmoded
management support systems to help them make major decisions.

While most school officials are familiar with the role of computers
in accounting, payroll, personnel, facilities and other basic functions,
few realize that these same computers can also be used to help solve
many complex and hard-to-define management problerﬁs. Due to recent
advances in computer software (programming) executives can now use com-
puters easily, quickly and with great effect. Now, managers can directly
interface with computers to acquire the background knowledge needed to
deal with management oriented problems.

A system designed to help management has recently been developed
by the Council of the Great City Schools. Called PMIS, this system is
presently being implemented in Dallas, Texas. PMIS is a computer based
system which helps top management make move effective decisions by
providing accurate and cimely information., Thus, it supports the deci-
sion making process irn ~pecific funcztior;al areas by assenbling, sto:ing
end vetrieving information.

To design a management support system several distinct and
unique chavacteristics of management had to be considered. First,

managers do not deal with specifis, Well-defined problems like payroll,

s




report cards or attendance records, They deal with more complex lssues.
Second, & system for executives must be able to answer many kinds of
questions, elmple as well as complex, with speed and efficiency, Finally,
the system nust contain relisble data, for any decision reached by
executive management has a high error impact.

These considerations led to three design requirements. First, an
effective executive management support system must contain broad and
comprehensive data about the district, Second, it must be able to answer
questions easily. And third, the answers must be accurate and timely.
Because these requirements are met by the PMIS design, it can help
executive management in strategic planning, comparability studies,
equal education planning, fiscal resource studies, and in preparing
state, local and federal reports.

PMIS is a management information system because it supplies
specific information to top management; it is not, however, a "cure-all" |
for school district ills, a universal data bark for all ques“ciéhs* , or |
a reﬁlacement for day-to-day operational systems such as payroll,
report cards, etc. Rather, it is a tool designed to increase the
effectiveness of top school system management.

Background

The PMIS project was conceived in early 1970 in r?@s’ponsé o
needs expressed by the Joint State/Federal Task Force on E§éluation end
by the Council's twenty-two member school districts. There were then no
comprehensive data processing systems to ald school managers as they
plannad and evaluated educational programs, nor was there effective
automated support to generate reports on ‘the mesults of Federally funded

programs to state and Federal agencies. After a series of discussions
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with the U. §, O0ffice of Fducation, the Councll concelved a project to
develop & pilot PMIS type system in one Council district, and after
on-site testing, to make this pilot system available to other Council
cities, The Dallas Independent School District (DISD) was chosen as

the pilot site and, in October 1970, the Bureau of Elementary and
Secondary Education of U, S, O. E. funded the projoct. At present

the design work has been completed, a prototype system has been developed
for demonstration purposes, and three meetings have been held with
menber city personnel to keep them abreast of the project. PMIS is

scheduled to be operational in Dallas by late 1872.

ERIC

Full Tt Provided by ERIC.




Chapter 2
PMIS APPLICATION AREAS

PMIS 1s designed to support management in four aveas! strateglo
planning, other top management functions, resea;vc‘l*x & evaluation, and
general reporting., A resume of each avea examined during the design
process ils presented here.

Strateglo Planring

The eight steps of the PMIS strategic plamning process ave:
Program Evaluation |
Goal & Objective Setting
Program Analysis
Program Development
Program Budgeting
Budgeting - Administration Review
Budgeting - Board Review
PMIS Follow-Up

Each step; composed of a mixture of manual and au‘f‘m’téd a@ttvrt:iés,
receives support from PMIS in the form of status f’é?ts and pr@j é@ti@ﬁs .
A status report may be as general an an @Vemll ethnie esézsip‘tgi@n for the
district, or as detailed as a longitudinal comparative ‘tu of’peeiﬁ ~
envirorments and achievement levels for a partioular pm@‘am; The PMIS

projection capability is based on two camputerized mdels. The firet, a

linear program, optimizes the recommended mix of services for various
programs, based on stated district-wide obj eetniyes‘ Information and
insight gained from this model ave then input to the second model wh:f@h
generates S-yeap budget projections for enrollment, progrem costs, staff .
requirements, and revenues. The straregle planning process ls designed
§
10
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to occur over a 15 month cycle so that final and first steps overlap
to allow adjustments based upon current cvaluations,

T.; Menagenment

While other management functions are too numerous to be lisied
exhaustively, they generally fall into two categories-~tactical plan-
ning and informal accountability. These activities include distriot-
wide achievement level analyses, descriptions of student population
characteristics, program effectiveness reports, staff utilization
reports, and facility-need projections.

Research & Evaluation

FMIS provides researchers-evaluators with the capacity to
perform longitudinal studies, either desoriptive or inferential, of
student achievements, adjustments, or deviations for many different
student categories, These might include studies on school profiles, - ' |
student profiles, profile trends, drop-outs, student follow-up, and
grading and veporting.

General Reporting

This support area helps provide responsiveness to the accounta-

bility requivements imposed by Federal, state, or local agencies.
Federal reports are mainly concerned with Federally funded programs
and ethnic distributions of students and staff within programs and
facilities. State reports cover a broad range of information needs in
these same areas. Local reports might be typified by a press-relsase,
a written response to a specific request, or an annual report required
by the Superintendent.

These four sreas, then, constitute the range of PMIS applications.
Since each area imposes unique requirements, the next chapter discusses
how they have affected the FMIS design.
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Chapter 3
DESIGN BACKGROUND

The four factors that influenced the PMIS design were: the applica-
tion area dats needs; the slze and camplexlty of the user school district;
the volume of intended system use and the type of users; and the hard-
ware and software in Council member districts.,

Application Avea Data Needs

It was determined that data on students, staff menbers, programs
and facilities was needed for all four applicacion areas. Since the
output requirements of these areas are dynamic -- that is, not predictable
-- the use of sumary data as a primary source for PMIS was ruled out
because sumaries imply predetermined outputs. It also became éppaxent

that histordical data would be needed for strategic plarming and for

longitudinal evaluation studies. In addition, the data base content had
to allew for change as the school district evolved. Since the PMIS ap-
plication areas often require many different vet velated categories of
data in one veport the data bases had to be campletely intervelated.
gyams , fa@iii‘ties,

and the like.

PMIS also posed a problem of data seculrty, Because of the com-
prehensive data bases and their intervelatability, safeguards were
needed to prevent unauthorized data access and dissemination.

School District Size & Complexity

The fact that the FMIS data bases contain individual rather than
summary data created a considerable problem in terms of data storage
and processing efficlency. To :Lndicate dimensions, the Dallas Independent
School Distriot, a medium size member ditrfie‘t, ‘has over 180,000 students,

«d
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over 10,000 enployees, and between 200 to 300 facilitles, The deslgn of
the PMIS data bases had rot only to store this data but to do go in a way
that would allow easy, quick, and efficient data retrieval for the many
PMIS reports, The processing time problem for these reports or queries
1s discussed below.

System Use and Users

There were additional factors that posed potential threats to
PMIS system performance or through-put: the time and effort required to
construct a query, and the amount of computer time for query processing.
Because PMIS was designed to be an operational tool of management, it

was anticipated that there would be a large number of PMIS users. This

ruled out the use of traditional programming languages as vehicles for
queries and dictated that PMIS have Fnglish~like, easy~to-learn-and-use

query languages that would permit direct interface with the PMIS data bases.

The second factor, processing time, has three parts. First, since

PMIS is an infermation system it is input-output bound rather than process

bound, Second, most PMIS queries were expected to be logically ocmplex.
Third, the user-oriented query languages suggested a large volume of
queries, These three factors together presented PMIS Ydi*l:h a significant
through-put problem. Traditional data storage structures (sequential

and index-sequential) were determined to be unacceptsble because they
were not designed for real-tims data nanagement. Therefore, new storage
gtructures had to be used which would make the processing time for a
query so fast that it would in essence be independent of query com-
plexity. In this way the projected large volume of complex queries
could then be efficiently handled.

13
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Mamber Clty Hardware § Software

Since almost 75% of Council member cities and the pilot site had
a computer at lesst the size of an IBM 380/40 with 268K bytes of memory
and a three pod IBM 2314 disk drive, 1t was ﬁandatbry that Councll require
PMIS software to operate in that envirorment, To further
asse member city problems in developing their versions of PMIS, Council
decided that all software be as machine-independent as possible.

Requirements Summary and Software Acquisitlon

After careful review of the design considerations and the proposed
application areas, three overall requirements were established,

First, PMIS needed a comprehensive set of data bases that reflected
the application area needs, and these data bases had ‘to contain data on
students, schools, programs, staff and facilities.

Second, PMIS needed a broad base of computer software that would
allow:

. Sophisticated data base structures for complex querying

. Efficient storage of vast amounts of data
., Cost-effective querying
. Fasy to learn and use query languages
. Comprehensive controls for data base securdty
Third, PMIS had to include and be able to support computerized
models for strateglc planning.

Council staff recognized that the second requivement would be
practically impossible to fulfill during the lifespan of the contract;
therefore, a request for proposals (RFP) was constructed that reflected
the software needs, Twelve companies responded to Council's RFP, and after

' .
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a two month evaluation MRI Systems Corporaticn of Austin, Texas, was
determined to have a data management system conforming to the PMIS
design requivements, In sumery, this data management system (SYSTEM
2000) meets the PMIS software requirements in three ways:

. Firet, SYSTEM 2000 hag hierarchically organized, multi-
level, nested repeating group structures that are Inver-
tible to give both complete data relatsbility as well
as almost instantaneous response time to queries.

, Second, SYSTEM 2000 can operate with simultaneous

multiple users and simultaneous user modes (TP, RJE,
and Batch) .

. Third, SYSTEM 2000's five languages give a complete range
of data management powers for interactive query, queue
access for query and data maintenance, formal report
generation, and detatled procedure-oriented processing.
Three of these languages are English-like in form.

Council, equipped with an in-depth knowledge of the application
areas, the various requirements for systém'use and users, the intended
operational environment, and the capabiiities of the data management

gystem was then in a position to design a system that could beaome an

operational tool of management.




Chapter U
PMIS SYSTEM DESTGN

PMIS 18 composed of four interrelated subsystems, The data bases,
the focal point of the PMIS design, are contained in the Data Base
Subsystem, They arve created and maintained through procedures in the
Data Acquisition Subsystem, and are utilized in the Reports Subsystem
which is the retrieval mechanism for PMIS., The final subsystem, Internal
Control, provides an overall monitoring function to PMIS with
a complete log of PMIS activities as its output.

The Data Base Subsystem

This subsystem containg the PMIS data bases and the software neces-
gary for thelr support. These data bases are: STUDENT I, STUDENT IT,
STUDENT SUPPORT', and SCHOOL SUPPORT. The STUDENT I data base contains facts
about each student currently enrolled in the district. STUDENT II con-
tains data about each studentwho has left the district in the previous
five years., The STUDENT SUPPORT data base holds current and;historical data
sbout: individual schools and their students, educational programs in the
district and students in the progrems, facility descriptions and uses, and
staff members in the district. The fourth data base, SCHOOL SUPPORT, con-
tains data on district revenues and population characteristiocs. Figure 1 lists
the data bases and generally describes the data present in each.

The significance of the data base design is the efficiency with which
it meets the challenging demands of the user and the manner in which it
is interrelated, as shown in Figure 2. Its design anticipates that STUDENT
SUPPORT and SCHOOL SUPPORT can satisfy most queries and are frequently on-

46
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line while STUDENT I, and STUDENT II are processed less frequently. The
required on-line storage reserved for PMIS comprise about one million
characters for the data management system and any other administrative
or speclal purpose data bases, STUDENT I, STUDENT IT, STUDENT SUPPORT',

and SCHOOL SUPPORT are referred to collectively as the PMIS data bases.

The Data Acquisition Subsystem

In general, a PMIS data base receives data from two sources, the
school system, and other PMIS data bases, The former data source includes
data from the student, staff, and program accounting systems in the district.
The latter incorporates data from STUDENT I for use in STUDENT II and
computed summary data.frcm{STUDENT I for use in the School Charadteristics
and Programs sections of the STUDENT SUPPORT data base.

This subsystem contains the software necessary to capture PMIS data
from operational systems and feed it into the appropriate data bases,
cammands for transferring data from one base to another, and programs

specifically designed to construct the computer summary data described above.

The Reports Subsystem

This subsystem, the retrieval mechanism for PMIS, utilizes the PMIS
data bases and two types of software. The firet type, the five languages
of SYSTEM 2000, enables users to construct their own Queries and proceés
them against the PMIS data bases. The second type of software is a library
of pre-programmed routines contained within the reports subsystem which 8
generate pre-defined reports. Information about each report is contained in
a data base (REPORTS) specially created for the reports subsystem.

The REPORTS data base serves as a library for report descriptions
and is used for report selection either by means of titles, key words
and phrases, formats, or abstracts. Tﬁe‘actpal commands for report

20
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production are also contained in this data base.

The Internal Control VSubsystem

This subsystem is comprised of the procedures and commands used by
the other subsystems, the record-keeping aspects of PMIS data bases , and

the systematic dooumentation of system events, i.e., a run log, This

mation, commands, and procedures to carry on the subsystem's activities,

System Security

Because PMIS contains vast amounts of data which could be used in-
correctly or out of context, there are three layers of system security..

[y

First, a potential user must explicitly know how to operate a termin

al or
other input device, and understand the exact procedures for bringing PMIS
into an active or n:ady state. Second, the system requires that a user -
specify a valid password to gain entrance to a data base. Third, once a
user has an active data base, the password used automatically imposes
restrictions on data retrieval, medification or quslification operations
at the data element level., In addition to this security, passwords can

PMIS Computer Languages

PMIS provides its users with five computer languages. While all
can be used for both data retrieval and modification, they differ in
form and intended use from each dSther. The five languages are: Immediate,
Queue, Report Writer, COBOL, and FORTRAN. The following language des-
oriptions include only the highlights of each.
Immediate Language

| The Trmediate language of SYSTEM 2000 provides a versatile set of
data manipula'tion and analytie cgpabilities for standard information

EC =]5=
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production, single-element updates, and non-related queries, The language
ccmmands ave des.gned for intersctive use from remote keyboard terminals
and ave processed individually., Each command ie In two parts, the action

clause and the qualification clause, the former specifying the action to

be taken, and the latter enumerating the criteria to be satisfied before
the action is performed.

The action clause includes the capability of printing the answers
in a vertical and sequential format, or in a matrix or columar format
with titles and spacing. Answers can include the data, counts, sums,
averages, maximms, minimums, and standard deviations. AnswWers can also
be sorted high or low, based on their own value or on the value of other
clements, Update commands include adding, removing or changing data
values.

The qualification clause sets conditions under which data must
qualify for the action clause, and conditions may be connected by a
Boolean AND or OR. Fach wondition may include qualification regarding
the existence or failure of data, and existing data may be further
qualified for a epecific value, range of valﬁes , Or a greater~than,
less than, value, and so forth.

In summary, the Immediate lenguage provides for very sophisticated
queries in an easy-to-use Language The following problem and its
solution illustrate this point,

Problemt

Pﬁn‘t all names of students ' .10 ook English or Math and
failed.

Inmediate Command:
PRINT STUDENT NAME WHERE

ENTRY HAS COURSE EQ ENGLISH AND GRADE EQ F OR
ENTRY HAS COURSE EQ MATH AND GRADE EQ F

2R
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The Queue '.anguage
The Queue lunguage of SYSTEM 2000 is similar to the Immediate

language in form but iy different in that Queue langusge commands are
procegsed In groups, not individually, As an illustration of Queue
language processing, if a user has 10 Queue language commands, all are
first checked for syntax., The syntactically correct commands then have
their qualificztion clauses proceszed together, and &ll the action
clauses are processed against the qualified data., This type of proces-
cing is especially suited for efficlent high-volume updates,

Report Writer Lan

The Report Writer enables a user to prepare complex reports
easily, following a set of quickly learned report formatting conventions.
The user specifies column, row, page headings, dates, footnote captions,
and explanatory notes; defines the procedures for report generation;
specifies the footnote references for functions, values, and picture
restrictions; determines the sequence and ordering of report output}
controls the accumulation of subtotals and grand +otals; defines the | |
synonym tebles for expansion of coded data; and specifies the portion
of the data base from which the report is to be drawn.
COBOL_& FORTRAN

Since SYSTEM 2000 has a unique data structure designed especially
for large scale data base management, its data bases are incompatible
with FORTRAN and COBOL. The SYSTEM 2000 designers, however, recognized
that the COBOL and FORTRAN languages offered significant processing
capabilities not included in the Immediate, Queue, or Report Writer
languages and that there were many existing applic;ations written in
COBOL or FORTRAN that could use advanced data management capebilities
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of SYSTEM 2000, Therefore, & Procedure Language Interface complete
with SYSTEM 2000 qualification logic was developed to mske these
languages fully compatible with the SYSTEM 2000 data bases.
Resign Summary

PMIS is a complete self-contained system. It has Its own data

structures, data loading, editing, and modification software, its own
query languages, and detailed specifications for use and application.
One unique feature of the PMIS design is that it can be utilized by

persons not trained in data processing.
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Chapter §
PMIS BENEFITS

The benefits to be derived from PMIS are both general and
specific, In general, PMIS provides an advanced tool based on tech-
nology to assist local school districts improve their efforts in long-

vange planning, comprehensive evaluations, management oriented functions,
and general reporting. Specifically, the PMIS benefits fall into three
categories: data, application areas, and system design.

Data Benefits

PMIS, designed on the basis of an in-depth needs analysis, uses
camprehensive integrated data bases to provide both longitudinal and
descriptive studies, The data bases are flexible so their structures
can be modified, Data can also be changed, added, or purged without
affecting the overall structure.

Application Area Benefits

In general, the performance of each application area will be

erhanced by PMIS data bases, languages, and models. Specifically,
PMIS applies a systematic and formal process to the evaluation,
goal setting, forecasting, and alternatives selection process within

strateglc planning. The evaluation process will be improved because

PMIS permits extractions of data not now possible concerning student,
staff, programs, and facilities, Goal setting will be furthered by
the BMIS ability to assess goal impact and varisbles which affegt
goal achievement., The PMIS projection model will aid forecasting.
Program alternatives selection will improve because a PMIS linear
programming model will be used to determine program mixes based on

fiscal and non=fiscal constraints.
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In other areas of top management, PMIS provides almost unlimited
types of support for day-to-day problems, For example, commmnity relations
can be improved when the information on student or school characteristics
is immediately available for discussion., Similarly, teacher negotiations
can be supported because staff backgrounds, staff salaries, etc., can
be rapidly summarized, The key to effective support, of course, is the
comprehensive, integrated data base which allows a manager to access a
wide range of information ebout each student, staff, program, and
facility in the district.

In the area of Research and Evaluation, PMIS can dre

atically
assist researchers by providing on-line interactive hypothesis testing,
advanced statistical packages, the PMIS data bases, and the five com-
puter languages.

The fourth area, state, local, and Federal reports will»receive
a great boost from PMIS by making available a source of data and a
production mechanism., It is estimasted that PMIS may reduce report
definition, creation, and production time by 60 to 75 percent.
System Design Benafits |

The PMIS system design has been developed in light of the unique
demands of managers. The use of English-like languages for query
purposes has been stressed to make the system a daily operational
tool. The data base has been designed to incorporate changes because
of riew situations with a minimum of impact on other parts of the
system. Security features are an integral part of the system design
due to the centralization of large amounts of sengitive data.

Much of the design benefits accrue from the Council's cholce of data
management system; the remainder stem from a variety of Council imposed

design requirements.
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Chapter 6
SUMMARY AND CONCLUSION

PMIS was designed to fit into the existing management structure
of school districts to enable declsion makers to better use data already
collected, It 1s actually a new approach to MIS system development
because its design places emphasis on flexible data structures, user
languages, general system use, intense user training, and documentation.
PMIS itself is highly transfersble because it relies on a commercially
available data management system for most data handling. Thus, the efforts
expended in PMIS development (or transfer) are highly productive because
they cénter on the three most important items in any MIS developmenf:
data base design, data collection, and user training.

For further information about PMIS or other Council projects
contact:

The Council of the Great City Schools
1819 "H" Street, N. W., Suite 850

Washington, D. C. 20006
(202) 293 - 7603
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