


Program Evaluation Division 
The Program Evaluation Division was 
established by the Legislature in 1975 as a 
center for management and policy research 
within the Office of the Legislative Auditor. 
The division's mission, as set forth in 
statute, is to determine the degree to which 
activities and programs entered into or 
funded by the state are accomplishing their 
goals and objectives and utilizing resources 
efficiently. Reports published by the 
division describe state programs, analyze 
management problems, evaluate outcomes, 
and recommend alternative means of 
reaching program goals. A list of past 
reports appears at the end of this document. 

Topics for study are approved by the Legis
lative Audit Commission (LAC), a 16-
member bipartisan oversight committee. 
The division's reports, however, are solely 
the responsibility of the Legislative Auditor 
and his staff. Findings, conclusions, and 
recommendations do not necessarily reflect 
the views of the LAC or any of its 
members. 

The Office of the Legislative Auditor also 
includes a Financial Audit Division, which 
is responsible for aUditing state financial 
activities, and an Investigations Unit. 



State Department of 
Education Information 
System 

March 1982 



 



PREFACE 

In 1981, the Minnesota Legislature and the Legislative Audit 
Commission directed the Program Evaluation Division to evaluate the 
development of the State Department of Education I nformation System 
(SDE-IS). Legislators wanted to take stock of a complex and costly 
project which has been underway since 1975. 

We believe this report will help legislators better under
stand important issues relating to administrative data processing 
systems in education. The report presents an analysis of the prob
lems that now exist, as well as recommendations designed to improve 
data processing support and to reduce the reporting burden on school 
districts. 

We thank the Department of Education for its full coopera
tion during the course of this study. Our report has benefitted from 
the thoughtful participation of the department1s management and staff. 

Ar.thur Young & Company assisted us in evaluating certain 
aspects of SDE-IS. This report was written by Allan Baumgarten and 
Elliot Long (Project Manager). 

Gerald W. Christenson 
Legislative Auditor 

Deputy Legislative Auditor 
for Program Evaluation 
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EXECUTIVE SUMMARY 

The State Department of Education I nformation System 
(SDE-IS), is part of an ambitious plan to meet the data processing 
needs of school districts and the State Department of Education 
(SDE). SDE-IS includes all data processing systems that serve the 
administrative functions of the department and provide management 
information to decision makers in th~ department and legislature. 

The department began to develop SDE-IS in 1975. It spent 
more than $1.4 million on development of the system and now spends 
more than $1 million each year on system development, modification 
and operation. It was expected that SDE-IS would make compre
hensive information on education readily available to legislators and 
other policy makers, and would result in a simplified and coordinated 
flow of information from school districts to the State Department of 
Education. 

The Legislature directed the Program Evaluation Division to 
evaluate SDE-IS and report on its current status. The study re
ported here examines the following questions: 

• What is the current status of SDE-IS? What has been ac
complished at what cost, and what remains to be done? 

• I s the system technically adequate in light of its purposes? 
Is it flexible and adequately documented? 

• How effectively has the department managed the develop
ment of SDE-IS? How well has it used consultants, regular 
staff, and other resources? 

A. CURRENT STATUS 

Today, SDE-IS is a collection of more than 30 data proces-
sing systems that support SDEls administrative functions. Various 
components of SDE-IS: 

• Calculate levy limitations and seven different school aids; 

• Analyze and report the financial condition of school dis
tricts; 

• Project future student enrollment; and 

• Calculate statistics relating to federal and state equal op
portunity requirements. 
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SDE-IS also allows users to obtain information that is not 
included in scheduled reports and to simulate the effects of proposed 
changes in law and policy. 

Thus, the department has achieved tangible and useful 
results. Furthermore, SDE-IS user~ are generally satisfied with the 
data processing support provided by the Department of Education's 
Data Systems Section (EDSS). However, 

• SDE has not achieved other important goals which it set for 
SDE-IS, and which it promised when it sought and obtained 
legislative authorization and funding. 

1. DATA MANAGEMENT 

The Department of Education has offered SDE-IS as a means 
to relieve the reporting burden on school districts. School districts 
would not have to complete manual forms. Instead, SDE's information 
needs would be met by using information that is a by-product of the 
districts' data processing systems, which were developed at the same 
time. (The computer systems serving school districts are known as 
the Elementary, Secondary, and Vocational Management Information 
System, or ESV-IS.) 

However, we found: 

• SDE has made only limited progress in reducing the report
ing burden on school districts. 

While some forms were consolidated or eliminated, SDE has 
not imposed adequate controls over data collection within the de
partment. Furthermore, 

• SDE never performed an essential step, the definition of the 
information requested from school districts and used in 
SDE-IS. 

• SDE never completed a dictionary listing all SDE-IS data 
elements, even though the legislature mandated it twice. 
More than $400,000 was spent on these efforts, but no 
useful product resulted. 

As a result: 

• The contemporary need and use of the information provided 
by districts are not carefully reviewed in order to separate 
what is nice to know from what is required. Thus, the 
reporting burden on school districts is larger than it needs 
to be. Different sections within SDE request the same or 
nearly the same information, so there is over-lap or redun
dancy in reporting. 
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While it is feasible to simplify data collection and reduce the 
reporting burden on districts, we do not believe the goal of automatic 
transfer of information between ESV-IS and SDE-IS can be achieved 
on a widespread basis. First, 

• Much of the information required by SDE for its operations 
is not a natural by-product of Iqcal administrative data 
processing systems, nor is it needed at the local level for 
purposes other than meeting state reporting requirements. 
Furthermore, 

• ESV-IS and SDE-IS were not developed using standard data 
elements with standard names. This delayed--perhaps for
ever--the time when a link between the systems will be 
established and the flow of paper between districts and the 
department will be reduced. 

To date, the only completed link between ESV-IS and SDE
IS involves the direct transfer of annual financial reports. (Some 
districts are able to use the computer to produce their annual student 
count report.) This required a legislative mandate to employ a uni
form financial accounting system in all districts. However, there is 
no mandate requiring sections of the department to use that informa
tion. Parallel financial reporting systems are still used within the 
department for computation of special education and vocational educa
tion aids. 

Another important goal of SDE-IS was to establish inte
grated data bases of information about public education in Minnesota. 
Data base oriented systems are intended to reduce redundancy in data 
collection and storage, to make programming modifications less com
plex, and to improve user access to data. In our review of the 
technical design of the system, we concluded: 

• SDE-IS has few of the capabilities of a genuine data base 
system. 

Because of the way that data are stored, some of the most 
important features of the data base management software are not 
used. We did not find a higher level of data sharing or coordination 
among files beyond that which would be expected in a collection of 
computer files in a similar organization. 

We conclude that a significant one-time effort to develop a 
data element dictionary and the establishment of a permanent SDE 
data management function are required. Otherwise, the integrated 
data base approach of SDE-IS will never bear fruit. 

2. DOCUMENTATION 

A basic level of computer system documentation includes 
written documentation of each system, production job, and program. 
Basic documentation is necessary to support maintenance and modifica
tion of computer systems and to train staff to work on the systems. 
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We found: 

• SDE-IS documentation does not meet minimal standards and 
is inadequate for support, maintenance, and enhancement of 
the systems. 

• The absence of basic documentation leaves SDE dangerously 
exposed and dependent on the consultants who developed 
SDE-IS. 

There is only a one paragraph description of each program. 
There are no program comments, which makes it difficult to quickly 
grasp and modify programs. Similarly, there is no documentation for 
each system and production job, and no schedule for completing this 
basic documentation. User manuals were produced for only two of 30 
systems. 

3. FUTURE NEEDS 

I n authorizing this study, the Legislature asked us to 
review the extent to which SDE-IS meets SDE's reporting require
ments and the cost and effort required to complete development of the 
system. 

We found: 

• The· scope of SDE-IS was not adequately specified for 
planning purposes. The department has not performed the 
analysis of data processing needs and other design phases 
that should have preceded development. The fact that this 
still remains to be done six years after the start of the 
project is one of the principal failures of SDE-IS. 

• As a result, it is impossible to realistically estimate the cost 
of completing the system. 

Because SDE-IS is synonymous with "administrative data 
processing for the Department of Education, II the cost of completing 
the system is therefore the cost of developing data processing support 
for the department. 

A ball park estimate of what the system will cost is possi
ble. Little new development is currently underway, and more than 
80 percent of the SDE-IS budget now goes for modification and opera
tion of the systems. 

• The systems are not stable and require a great deal of 
costly maintenance and modification. 

Unusally high maintenance costs are largely the result of 
inadequate analysis and planning but also reflect frequent changes in 
statutes governing educational finance. 
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• Because of the lack of systems design, maintenance of the 
current system will consume most of EDSS's resources in 
future years. 

We conclude that the present staff complement and level of 
effort will be needed to continue operation and modification of the 
system. 

SDE needs to pay more attention to its future hardware 
needs. In the past year, heavy use of SDE-IS's on-line capabilities 
resulted in saturation of the central processors and degraded service 
during peak shifts. Since the current master contract for computer 
hardware witl expire within 18 months, it is important that SDE plan 
for its hardware needs. However, 

• SDE has no system hardware plan, nor does it have much 
of the information needed to project its future hardware 
needs. 

Our report describes the steps SDE should take in planning 
for its hardware needs and in making efficient use of its current 
hardware configuration. 

B. MANAGEMENT REVIEW 

We reviewed the management of SDE-IS development and 
examined: 

• The effectiveness of the systems development methodology 
used by SDE, including the adequacy of managerial con
trois; 

• The use of consultants; and, 

• The adequacy of staffing resources and the appropriateness 
of the staffing pattern. 

1. SYSTEMS DEVELOPMENT METHODOLOGY 

I n our view, meeting the challenges to successful systems 
development requires a formal systems development methodology that 
includes an analysis of data processing needs, separation of develop
ment into logical phases, and the careful use of project budgets and 
timetables. Signoffs by management and technical leaders are re
quired at the end of each phase, and an appropriate level of docu
mentation should be produced during each phase. By law, the de
partment should use a systems development methodology approved by 
the Commissioner of Administration. Instead, we found: 

• SDE has not used any formal development methodology in a 
consistent manner. 
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I n the past, SDE developed or improved computer systems 
starting with the program design phase. Only the briefest attention 
was given to the logically prior phases of needs analysis and general 
systems design. The department has not divided development into 
phases, has not required signoffs, and has done little to budget or 
schedule projects. 

When we began our study I we wanted to know how much 
was spent to develop SDE-IS. We soon learned that: 

• SDE paid scant attention to accounting for the costs of 
developing, improving, and operating SDE-IS. 

SDE was unable to provide any useful allocations of its 
overall budget to specific applications or to provide costs among 
development, improvement, and production activities. This problem is 
partly due to SDE's failure to organize its work by projects and to 
budget and schedule each project. Since EDSS does not adequately 
track the cost of its activities, it cannot report these costs to its 
users. 

2. USE OF CONSULTANTS AND CONTRACTORS 

Data processing consultants and contractors developed most 
of the systems that comprise SDE-IS and played an important role in 
improving and operating the systems. However, SDE did a poor job 
of managing the work of these contractors. Specifically, 

• The department negotiated contracts which did not specify 
tasks to be performed, deliverables, and performance stan
dards in adequate detail. 

Instead, the contracts were agreements to buy hours of ex
pertise in order to progress toward goals described in very general 
terms. The contracts did not specify applications to be developed or 
modified, or how much time and money should be devoted to tasks. 
Furthermore, 

• SDE delegated too much management authority to consul
tants. 

The department relied on consultants to manage SDE-IS 
since 1977, and to make basic decisions about projects, design, and 
staff. Finally, 

• SDE relies heavily on its consultants and has no realistic 
plan for becoming independent. 

A large amount of unique knowledge about design and 
operation of the systems is possessed by consultants and has not 
been transferred to SDE staff. Recent efforts to provide state staff 
with exposure to the operation of the systems and the work of the 
consultants are not aggressive enough to have a major impact. 

xiv 



3. SDE-IS STAFFING 

We reviewed the staffing of SDE-IS and conducted an inven
tory of skills and of activities that staff members perform. We found 
several problems with SDE-IS staffing. First, 

• EDSS analysts and programmers are not effectively de
ployed. 

The six EDSS analysts spend relatively little time designing 
systems, managing projects, or supervising the work of programmers. 
Even though programming skills are a scarce resource, the four staff 
programmers spend less than one-half of their time actually writing 
programs. 

• In both cases, EDSS staff members spend much of their 
time setting up operations runs and assisting users. 

Contractors perform most of the development programming, 
and they are generally more productive and more knowledgeable about 
Burroughs systems and about systems in general. Most of the EDSS 
analysts are not technically qualified to perform their traditional 
duties of designing systems and directing programmers. Even if 
EDSS analysts spent more time on their traditional duties, 

• The ratio of programmers to analysts in EDSS is wrong. 

One systems analyst should be able to keep three to six 
programmers busy. In EDSS, the analysts outnumber the program
mers. This staffing arrangement impedes the section's ability to get 
its work done. 

C. RECOMMENDATIONS AND POLICY ISSUES 

Our report includes many recommendations for strengthening 
SDE-IS and for correcting its technical and managerial problems. Our 
major recommendations include: 

• SDE should assign staff to complete basic documentation of 
the systems, particularly at the system and job level. 

• User manuals should be completed for each SDE-IS appli
cation. 

Consultant contracts should require documentation which 
meets EDSS standards as a deliverable which must be com
pleted before signoff. 

• A department-wide data administration function should be 
established and located in EDSS. The data base adminis
trator should receive all requests for data and attempt to 
fill those requests using data from existing files. 
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• Using an appropriate, commercially available, data dictionary 
package, SDE should build a basic data element dictionary 
which catalogues and defines each data element in the 
SDE-IS applications. 

• SDE should use an appropriate systems development method
ology for all new development and modifications. Needs 
analysis and systems design should· be part of that method
ology. 

• EDSS should organize its work and assign its staff around 
projects and not around systems. These projects should be 
based on approved user requests, and priorities should be 
assigned to each project. 

• Once projects have been identified and work begun, EDSS 
should track all costs associated with each project, including 
staff time, computer time, and contractors. 

• The costs of developing and operating systems should be 
reported to all users, including the legislature. 

• Furthermore, EDSS should consider billing all users for the 
costs of data processing. Users would then have to budget 
these costs and would be encouraged to review requests 
and operations more closely. 

• EDSS should attempt to staff appropriately to attain self
sufficiency in maintaining the existing systems. This will 
require increasing the number of staff who actually write 
programs, increased training, and development of staff 
members capable of managing projects. 

1. ALTERNATIVE STRATEGI ES 

We believe that these improvements are needed. We also 
believe the department needs to make some fundamental decisions 
about the future of SDE-IS. We propose two alternatives: 

• Alternative I endorses the current systems architecture and 
calls for strengthening documentation and staff skills. 

• Alternative II would halt new development pending analysis 
of information needs and completion of a master plan for 

·future development. 

There are advantages and disadvantages to both alterna
tives. Nevertheless, we favor Alternative II as a means of achieving 
the objectives the department and Legislature have established for 
SDE-IS. 
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2. GOVERNANCE 

The problems reported in this study are partly due to the 
failure of department management to oversee and control SDE-IS. 
EDSS, by default, has made managerial decisions that a support unit 
should not make. Governance of SDE-IS should be the responsibility 
of the top management of the department, not EDSS. The ESV Com
puter Council should play a role in reviewing all plans and requests 
for software because it can offer a unique perspective on regional and 
district concerns and can help to coordihate development of SDE-IS 
and ESV-IS. 
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INTRODUCTION 

In 1975, the State Department of Education (SDE) began an 
ambitious project to develop computer systems. These systems are 
known as the State Department of Education I nformation System, or 
SDE-IS. They are intended to support the department's administra
tive data processing needs and to provide management information to 
decision makers in the department and the Legislature. 

In the 1981 session, the Legislatu.re directed the Office of 
the Legislative Auditor to evaluate SDE-IS. In response, we con
ducted a comprehensive evaluation of the department's efforts to 
develop and operate computer systems. Our study focused on the 
department's accomplishments and the work remaining for the future. 
We engaged Arthur Young & Company to assist us in evaluating 
certain technical aspects of SDE-IS. 

Chapter I of this report presents background information 
abou the history, staffing, and finances of SDE-IS. Chapter II 
discusses the extent to which the department has achieved its goals, 
user satisfaction, and work remaining for the future. In Chapter III, 
we report on technical aspects of SDE-IS, including systems design, 
data management, documentation, and efforts to develop a data ele
ment dictionary. Chapter I V presents our analysis of how well the 
department has managed SDE-IS, particularly its performance of needs 
analysis and planning, its use of systems development methodologies 
and consultants, and the adequacy of SDE's own staff resources. 
Finally, Chapter V presents a discussion of policy alternatives for the 
future development and governance of SDE-IS. Arthur Young & 
Company's findings and recommendations have been incorporated 
throughout this report. 

1Laws 1981, Chapter 359, Section 6, Subdivision 6(g). The 
rider is reprinted in an appendix to this report. 



 



I. THE STATE DEPARTMENT OF EDUCATION INFORMATION SYSTEM: 
HISTORY, ORGANIZATION, AND FINANCES 

Since the late 19601s, Minnesota has been a national leader 
in the use of computers by educational agencies and school districts 
for classroom instruction and administrative data processing. During 
this time, the State Department of Education (SDE) played an impor
tant role in these efforts by developing computerized systems to 
support Its administrative functions and to provide information for 
management. 

The department1s computer systems are collectively known 
as the State Department of Education Information System, or SDE-IS. 
This chapter describes the history of educational data processing in 
Minnesota, reviews the organization and staffing of data processing in 
the Department of Education, and analyzes the cost of SDE-IS de
velopment and operation. 

A. HISTORICAL BACKGROUND 

I. MECC AND THE REGIONS 

The history of educational data processing in Minnesota is 
usually traced to 1967, when individual institutions of higher educa
tion and large school districts began to use computers to support 
their operations. The first regional computing network was estab
lished in 1967, when 19 school districts in the Twin Cities metro
politan area created the Minnesota School District Data Processing 
Joint Board, known as TI ES--Total I nformation Educational Systems. 
Other regional networks followed, providing both instructional and 
administrative data processing support for their subscribers. 

Planning for a statewide network for educational computiFlQ; 
began in 1970, with publication of Information Systems in the State of 
Minnesota--1970-1980. This report recommended that the computing 
needs of the state1s institutions of higher education should be met 
through cooperative planning and sharing of computers. The report 
did not address the needs of local school districts, and so task forces 
were created which reviewed those needs. A series of studies and 
reports resulted in creation of the Minnesota Educational Computing 
Consortium (MECC) in 1973. The members of this joint powers agency 
were the University of Minnesota, the state college system, the junior 
college system, the Department of Education, and the Department of 
Administration. 

MECC developed a statewide timesharing network for in
structional computing and developed and distributed instructional 
materials for computer use. To support the administrative data 
processing needs of school districts, MECC helped to establish seven 
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computing regions and began developing software in the areas of 
financial accounting, personnel/payroll, and student support. The 
software was known as the Elementary, Secondary, and Vocational 
Management Information System, or ESV-IS. 

Financial accounting systems received top priority. In 
1973, the legislature directed the Department of Education to prepare 
a plan for implementing a uniform financial accounting and reporting 
system for use by school districts. The plan was published in 1974, 
and called for a computer-based, multi-dimensional, accounting system 
to be operated at regional processing centers. In 1976, the Legis
lature mandated that school districts adopt the proposed Uniform 
Financial Accounting and Reporting System (UFARS) by 1977 and 
process their accounting and reporting on a computer-based system 
located at the regions, or elsewhere. 

By 1979, seven regions had been established, five of which 
operated computer installations (see Figure 1). The ESV software 
had been' developed, and each subsystem was operating in at least 
one region. 

I n order to make instructional computing and administrative 
data processing available throughout the state, and to encourage their 
use, the state appropriated large sums of money to develop the sys
tems software, to establish the regional centers, and to subsidize the 
costs of local district participation. For example, about $11 million 
was appropriated to finance these activities in the 1979-1981 biennium. 
At the same' time, however, the legislature was concerned about the 
effiCiency and effectiveness of the statewide network and requested a 
comprehensive review of the development of the statewide systems. 

Peat, Marwick, Mitchell & Co. was engaged to conduct the 
study. It found problems with the organization and governance of 
the systems, and found that the software developed would not serve 
the needs of school districts of different sizes. Based on the consul
tant's report, the legislature created the ESV Computer Council to 
advise and assist the State Board of Education in the development of 
a systems architecture and long range plan, the development of 
applications software for ESV-IS and SDE-IS, and in reviewing and 
approving the budget and plans of the regional centers. The Legis
lature also created two advisory task forces to recommend policies for 
the reporting of personnel/payroll and student data and to develop 
standards for the data. 

Due to appropriations recissions, the ESV Computer Council 
was not appointed and operating until the end of 1980. By November 
1981, the Council had published drafts of the systems architecture 
plan and was working on the long range plan. The two advisory task 
forces submitted broad policy statements in November 1981, and began 
work on specific data standards. 
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2. DEPARTMENT OF EDUCATION DATA PROCESSING 

During the late 1960s, two major studies reviewed the 
information needs of the Department of Education, and how those 
needs could be supported by computers. The systems proposed in 
these studies were never developed. The department's first major 
computer system--teacher licensing--was implemented in 1967, and 
operated at tt~e Department of Administration's I nformation Services 
Bureau (ISB). Other systems to support the department's adminis
trative functions were also developed at I SB. 

As MECC planned the development of software to support 
school districts' operations and to enable them to convert to U FARS, 
the department wanted its own computer system to capture the infor
mation produced by the ESV systems. That data would be more 
timely and of higher quality than the data previously available to the 
department. 

The original concept of the SDE-IS was that most of the 
information needed by the department to support its functions and to 
report to the legislature and federal government would be a by-prod
uct of the daily operations of districts. The data would be extracted 
from ESV-IS and would be transferred directly from the regional 
processing centers to the State Department of Education. Once 
loaded into the SDE statewide data base, the information could be 
shared by different users in the department and serve multiple pur
poses, thus eliminating often redundant and burdensome data collec
tion activities. One early report suggested that, "When the final 
SDE-MIS is operational, practically no forms will be sent out to the 
school pe~ple in the fall when they are trying to get the schools 
running. 1I 

Toward those goals, a team of systems analysts from MECC, 
ISB, and SDE was assembled in 1975 and began a traditional approach 
to computer systems development. The analysts contacted users in 
the department and elsewhere and reviewed the department's forms to 
see what information was collected from districts and how that infor
mation was used. 

In 1976, the original development team was succeeded by a 
data processing consultant who was then under contract with MECC. 
He began experimenting with loading data bases on the MECC 
Burroughs 6700 computer. The data bases were created from data 
files used in existing applications, such as the school district statisti
cal profile report. Once the data bases were loaded, he was able to 
use inquiry software to produce ad hoc reports. 

1Known as the Information Systems Division (ISD) before 
1979. 

21m lementation Plan for State De 
agement I nformation System Development 
1975), p.2. 
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The experimental use of data bases set the pattern for the 
development that followed. In early 1977, the consultant loaded files 
from the teacher certification system and began producing reports. 
This was seen as a useful experiment in the development and use of 
data bases and as a way of demonstrating the potential of the system 
to users in the department and the legislature. 

During the 1977 legislative session, the department re
quested and received an appropriation of $341,000 for development of 
SDE-IS during the 1977-79 biennium. The consultant thought that 
development would take about two more years and that implementation 
and pilot testing would require another year. The system would be 
ready in 1980, the scheduled time for all school districts to be using 
ESV-IS. 

During the second half of 1977, computer programs to calcu- . 
late levy limitations for each school district were developed. The 
consultant redesigned the data base, changing it from the original 
hierarchical (lltreell ) design to a flat structure in order lito provide 
more efficient processing capabi lities. II Additional data bases were 
loaded; they included information about pupils and levy limit calcula
tions. 

In the next three years, 1978-1980, work continued in these 
areas: developing new applications on the Burroughs machine to 
support department functions and loading the necessary data in the 
data bases; converting applications and data files that had been 
operating at ISB to operate on the Burroughs machine; and mainte
nance and improvement of existing applications, partitularly the levy 
calculation which underwent major changes each year. 

In 1979, the department shifted operations from the MECC 
computer to Burroughs machines at the Metro II regional computing 
center in Saint Paul. However, some systems and data entry remain 
at I SB, and the department frequently uses the University Computer 
Center for research and administrative applications. ISB is not 
involved in SDE-IS design and development. 

The department continued to rely on contract personnel for 
SDE-IS design and development, as well as much of the associated 
maintenance. In 1981, the department used a competitive proposal 
process for the first time to engage contractors to work on the 
SDE-IS. The incumbent consultant was rehired for two additional 
years. 

Until 1980, the department collected almost all school dis
trict data on manual forms. In 1981, virtually all school districts 
were finally using the ESV-IS accounting subsystem, and SDE in
stalled the software at the regional centers needed to extract summary 
data from the districts· data bases and to transfer the data on mag
netic tape to the department. The department produced the first 
series of financial condition reports based on ESV-IS data in January 
1982. 

7 



S. EDSS STAFFING AND ORGANIZATION 

The Education Data Systems Section is located in the School 
Management Services Division of the department. The section's autho
rized complement grew from seven positions in 1975 to 23 positions in 
the 1979-81 biennium. However, three vacant pmritions were cut from 
the section in its 1981-83 biennial appropriation. Table 1 shows the 
changes in the EDSS complement since 1975 and a breakdown by job 
classification and funding source. 

EDSS has three major responsibilities. Figure 2 is an 
organizational chart of the section which shows the number of people 
assigned to each activity. EDSS's primary 2 responsibility is SDE-IS 
development, maintenance, and production. Ten systems analysts 
and programmers work under a systems supervisor and are responsi
ble for supporting the SDE-IS applications and providing liaison to 
specific users of the systems. Additional support is provided by 
I nformation Systems Support, Inc. (1551), under contract with EDSS 
to provide analysis, programming, and project management services. 
1551 has been primarily responsible for development and operation of 
SDE-IS since 1976, though EDSS personnel are gradually assuming 
more responsibilities. 

While EDSS is the central source of data processing exper
tise in the department, it has not been chartered to provide data 
processing services to the entire department. Many users are able to 

1 Due to recent budget reductions, two currently vacant 
positions will not be filled. An additional position may be cut in 
FY 83. 

2We have followed the definitions used by the Departments 
of Finance and Administration in data processing budgeting: 

• "Development includes all costs associated with the creation 
of a previously nonrecurring information system or replace
ment of currently existing information system. II This in
cludes the conversion and transfer of existing applications 
from ISS to SDE-IS and the design· and implementation of 
report-writing software. 

• "Production includes ongoing costs associated with storing, 
maintaining and arranging data. II This includes the rear
rangement of data files or programming changes needed to 
maintain the capabilities of existing applications, and the 
use of currently existing report-writing software. 

• "Improvement includes all costs associated with the creation/ 
modification of a subsystem of an information system. II This 
generally includes significantly expanding the capabilities of 
existing applications. 

8 
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write specifications for production systems or to write programs for 
analytical research applications. A few major systems, such as teach
er licensing, run with virtually no EDSS involvement. 

One EDSS staff member is responsible for coordination of 
the seven ESV regions. His work includes reviewing the regions' 
budgets and plans and assisting in hardware procurement. I n the 
past, EDSS staff members were called upon to work closely with 
newly-established regions whose staff and operations had not yet 
stabilized. 

EDSS is also responsible for the development and main
tenance of a data element dictionary and for management of the forms 
used by the department. Each fall, as required by statute, EDSS 
issues a Data Acquisition Calendar which tells school districts what 
forms they will be expected to complete during the year, when the 
forms are due, and who the responsible SDE contact is. Staff help 
operating units to design forms and to make them more effective, but 
EDSS has no control over the content of forms or over what informa
tion is requested. Several times the department has considered--but 
never implemented--proposals that would establish department-wide 
authority over data collection and require review and approval of 
proposals for data collection. In Chapter III, we will report our 
review of the department's efforts to develop a data element dictionary 
and to manage the flow of data between SDE and school districts. 

C. FINANCES 

I. EDSS BUDGET 

The Department of Education is a major user of data proc
essing services. In FY 81, it spent more than $1 million on data 
processing and ranked seventq among executive branch agencies in 
data processing expenditures. Among executive branch agencies, 
only the Departments of Administration and Economic Security employ 
more data processing professionals than SDE. I n addition to internal 
data processing expenditures, about $5 million passes through the 
department each year and is spent on data processing and telecom
munications by the ESV regions and MECC. 

The Education Data Systems Section (EDSS) is funded from 
two major sources. As shown in Table 2, about 87 percent of its 
budget during the 1981-83 biennium comes from the state General 
Fund. The federal government provides the rest, mostly under Title 
IV-C of the Elementary and Secondary Education Act of 1965 (ESEA). 
Additional federal funding is provided to EDSS under the Common 
Core Data (CCD) program, which supports reporting by state ed
ucation agencies to the National Center for Educational Statistics. 

1This includes only Line 17 expenditures--data processing 
and systems services. Agency personnel costs are not included. 
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Development of specific applications, such as the Minnesota Civil 
Rights Information System (MINCRIS), was financed partly by federal 
data capacity building grants. Federal funding once accounted for 
three quarters of the section1s budget, but has not increased in 
recent years, while state funding has grown. 

After substantial growth during the 1970 l s, the annual 
EDSS budget leveled off at about $1.2 million. EDSS estimates that, 
in FY 81, about two-thirds of that amount was spent on SDE .... IS 
development, improvement, and production. (These costs are dis
cussed below in more detail.) The remainder was spent on coordina
tion of the seven ESV regions, development of the data element dic
tionary, and management of forms. 

2. SDE-IS COSTS 

We wanted to identify the costs of developing, improving, 
and operating SDE-IS, since development began in FY 76. We did not 
attempt to perform a financial audit, but rather to compile meaningful 
descriptive information. 

Our task was made difficult by the limited amount of1 useful 
data that the Department of Education was able to provide. . The 
numbers that are reported below are based on the best information we 
were able to collect from project documents, interviews with SDE staff 
and contractors, Statewide Accounting System (SWA) files, budget 
documents, and SDE written responses to specific questions. 

a. SDE-IS Development 

2 We based our estimates of SDE-IS development costs on five 
factors: 

• Contractors: As noted above, contractors played a major 
role in developing and operating SDE-IS. They also per
formed SDE-IS work for sections besides EDSS. 

• 19B Development: Some of the applications that comprise 
SDE-IS were originally developed and operated at 19B, and 
were later converted to the Burroughs machines. 

• EDSS: We attributed portions of the staff and overhead 
budgets of the section to development of SDE-IS. 

1 Chapter I V of this study reports our analysis of how well 
the department has managed the development and operation of SDE-IS. 

2We were guided by standards developed by the U. S. 
General Accounting Office. See GAO, Guidelines for Accounting for 
Automatic Data Processing Costs, Federal Government Accounting 
Pamphlet Number 4, 1978. 
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• MECC: We attributed certain hardware and analysis costs 
to SDE-IS development that do not appear in the EDSS 

. operational budget. 

• Other Projects: The system which pays special education 
aids was developed outside of EDSS, although it is now 
considered an SDE-IS application. 

These numbers are department-wide, and include more than the EDSS 
budget. Where we could not find precise figures, we made conserva
tive estimates based on the best information available to us. 

While staff in other sections of the Department of Education 
played a major role in development and operation of SDE-IS, we were 
unable to develop useful information about the costs of their partici
pation. Such costs, therefore, are not included in our calculations. 
Also, we have not included any costs reflecting the involvement of 
department management particularly the former Deputy Commissioner 
for Management and the Assistant Commissioner for School Management 
Services. 

Table 3 summarizes our calculations of SDE-IS development 
costs. We identified costs of more than $1.4 million between FY 76 
and FY 81. Development expenditures peaked in FY 79 and have 
declined since then. This reflects a shift in activity and spending 
from new development to operation and improvement of eXisting appli
cations. However, some major applications have been identified for 
future development or transfer from other sites, so development 
expenditures will probably continue for several years. We discuss 
the future costs of SDE-IS in Chapter II of this report. Note that 
ISB development charges were once substantial, but declined to zero, 
as EDSS has taken over that activity. 

b. Non-Development Activities 

Table 4 summarizes our estimates of department-wide costs 
for four other activities associated with SDE-IS: production, im
provement, data element dictionary/forms management, and regional 
coordination. I n some cases, we were unable to produce reliable 
estimates of the costs involved and left those cells blank. 

The table shows a dramatic increase in the costs of oper
ating arid improving the department's computer systems in the last 
two years. These costs exceeded $800,000 in FY 81. This growth is 
partly because of increased expenditures for use of hardware. Prior 
to FY 80, SDE used the MECC computer, which was financed by a 
special appropriation to MECC. Since then, the department and MECC 
contracted for services with the Metro II regional computing center in 
Saint Paul. SDE paid $266,081 in FY 80 and $336,248 in FY 81 for 
those services. 

Expenditures for the data element dictionary/forms manage
ment activity are listed here as non-development costs. However, 
documentation of the source and use of data elements is an essential 
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part of computer systems development, and the costs of that work 
could be appropriately attributed to SDE-IS development. We estimate 
that more than $400,000 was spent in the last four years to develop 
the data element dictionary, or about 60 percent of total expenditures 
for the data element dictionary/forms management activity. 

Costs for regional coordination have declined since FY 80 
and should continue to decline this year~ Only one staff member is 
now involved in this activity on a full time basis. 
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II. CURRENT STATUS AND FUTURE PLANS 

The Department of Education has worked on SDE-IS since 
1975. We wanted to know what progress has been made so far, and 
what work remains to be completed. Our review focused on these 
questions: 

• What is the current status of the SDE-IS systems? How 
closely do the systems correspond to original plans and 
concepts? 

• Are users of SDE-IS satisfied with the systems? How do 
they rate the support provided by EDSS? 

• What work remains for the future? What resources, includ
ing hardware, will be needed? 

A. CURRENT STATUS OF SDE-IS 

When work began on SDE-IS in 1975, the Department of 
Education had an annual data processing budget of about $360,000 
(Line 17 only). It operated about 13 small and medium sized computer 
systems at the Department of Administration's Information Services 
Bureau (ISB), and had a data processing section staff of nine. 

SDE's use of computers increased substantially in the 
last six years. The department now runs about 26 systems at Metro 
II (including many originally developed at ISB) as wfll as four at ISB 
and one at the University Computing Center (UCC). Its annual data 
processing budget exceeds $1 million, and EDSS more than doubled 
in size. 

1. CAPABI LITI ES OF SYSTEMS 

What does SDE-IS look like in 1982? It is a collection of 
more than 30 different computer systems which support SDE's adminis
trative functions. Computer systems: 

• report on and analyze the financial condition of school 
districts; 

• calculate levy limitations and seven different school aids; 

1We say "about 26" because we saw several different and 
inconsistent listings of systems. 
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• tabulate current school enrollments and project school popu
lation for the next five years; 

• calculate and report whether school districts are meeting 
federal and state equal opportunity requirements; and 

• issue and renew the licenses of teachers throughout the 
state. 

Figure 3 summarizes the status of the different systems which com
prise SDE-IS. 

SDE-IS also provides SDE with the capacity to answer 
questions about the financial condition or staffing of school districts, 
or to analyze the effect of proposed changes in law and policy. The 
department is often able to respond by using generalized report 
writing software and the same data files that support its administrative 
systems. Some of this software was available through Burroughs and 
other vendors, and the rest was developed specially for SDE-IS. 

EDSS and other users have on-line acce:;;s to most of the 
data files and can readily update files or request reports. Some 
users enter their data on-line, without the need for EDSS assistance, 
while others continue to rely on data entry clerks at ISB. 

SDE-IS data files are organized into three large groups.1 
The groups are: 

• SDEDB: Contains data files from several major systems, in
cluding levies, annual financial report, and student count, 
as well as basic information about each school district. 

• TESTSDEDB: Contains data files from several systems still 
considered to be in testing stage, including SDE-FI N, 
MINCRIS, and Assessment. Files are moved to SDEDB when 
systems are out of testing. 

• LI CDB: First and largest group of data files. Contains 
files from teacher licensure and assignment systems. The 
files are transferred each year from ISB, where these 
systems are still running. 

Several smaller groups of data files also exist, including 
one for enrollment projections and one for migrant students. (The 
files for the migrant student system were archived in 1981 because 
the system is not used.) 

1 SDE calls these groups of data files IIdata bases. II See our 
discussion in Chapter III. 
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SDE has amassed a great deal of data since 1977. Accord
ing to SDE, about 150 million characters of data were in the files in 
December 1977. By 1981, tge volume had grown four-fold and ex
ceeded 600 million characters. 

2. ACHIEVEMENT OF ORIGINAL GOALS 

EDSS and its contractors have accomplished quite a bit 
since 1976. Government and industry are filled with examples of 
projects that were funded more lavishly than SDE-IS and have less to 
show for the investment. 

However, SDE-IS is far from achieving its original mission 
and design. Figure 4 compares the early concepts and assumptions of 
SDE-IS with their current status. Recent activities drifted from the 
original goal of accumulating an integrated data base of information to 
the current emphasis on writing programs to respond to information 
requests using data that have al ready been collected. EDSS spends 
so much time responding to requests for ad hoc reports or improve
ments in existing systems that almost no time remains for developing 
new systems. Only one new system was developed in FY 81, and no 
new systems are planned for development in FY 82. 

One of the central goals of SDE-IS was to meet SDE's 
information needs by summarizing the operational data of districts 
using ESV-IS and directly transferring that data to SDE by computer 
tape or other medium. This direct transfer of data would replace 
much of the often redundant data collection activities of SDE divi
sions. Furthermore, SDE-IS was promoted as a tool for reducing the 
reporting burden placed on local school districts. 

We found: 

• Only limited progress was made in this area. 

The most important step was the replacement of the annual financial 
report by the SDE-FIN system in 1981. Until 1981, each district had 
to prepare the lengthy report. SDE installed software at the regional 
centers which produces the report on magnetic tape, which is then 
loaded at Metro II. But this accomplishment required a legislative 
mandate to use a uniform financial accounting system in all districts. 

However, there is no mandate requiring sections of the 
department to use financial data that will be available through SDE
FI N. Furthermore, two divisions (Vocational Education and Special 
and Compensatory Education) told us that SDE-FI N does not provide 
the data they need from local districts. Therefore, they plan to 
continue to collect separate financial data from school districts. 

10ver 500 million bytes of data storage is 
combined with the p'rograms, working storage, 
SDE-IS utilizes nearly a billion bytes of storage. 
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The new student count system is another step toward 
reducing the local reporting burden. That system for year-end 
attendance counting reduced the number of forms used from eight to 
four or five. The system performs calculations previously done by 
the district and reports the data back for local verification. 

SDE is trying to make reporting easier for school districts 
in two other ways: 

• Having the computer produce a turnaround form for each 
district, so the district only has to complete information 
about what SDE doesn't already know (used in 1980 for the 
levies calculation, but not in 1981). 

• Some districts are able to report some data by using the 
computer to produce a printout or magnetic tape which is 
the electronic image of the manual form (used in student 
count system). 

B. USER SATISFACTION 

EDSS provides data processing support for SDE sections 
and for users elsewhere, particularly in the Legislature. I n order to 
find out if users are satisfied with the support they receive, we 
interviewed 20 individuals in the department and legislature who use 
26 different SDE-IS applications, and who use inquiry and report 
writing capabilities. 

1. CURRENT SUPPORT 

We found users are generally satisfied with the data proces
sing support received from EDSS. Users said: 

• They were pleased with the performance and capabilities of 
EDSS staff members and contractors; 

• They had good rapport with EDSS, though some noted this 
was due to recent improvements in EDSS; and 

f) Systems that have been implemented generally run well and 
provide accurate, useful, and timely information. 

Even individuals who said that their applications had not 
performed to their expectation said positive things about the perfor
mance of EDSS, and its responsiveness to their problems and ques
tions. 

Users were not completely satisfied with systems perfor
mance. Several noted that while their systems worked well, they 
were not particularly sophisticated or flexible. Examples were cited 
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of aids systems that require manual steps to produce the warrant, 
require moving data between ISB, Metro II, and the University, or 
are cumbersome to operate for only a few districts at a time. 

Several users were dissatisfied with EDSS procedures that 
require them to work through an EDSS analyst where the work re
quested will be performed by a contract programmer. This is particu
larly true for users who perform much of the user analysis required 
to improve or develop systems. They feel that the analysts' role is 
not useful and would prefer to work directly with a programmer . 

. Because the contract programmers generally work at home, outside of 
regular working hours, turnaround time is sometimes slow. Even 
though the change or correction is minor, a week may pass before the 
user can explain the problem to an EDSS analyst, the analyst conveys 
the task to the programmer, and the contractor completes the job 
during the evening or on a weekend. 

Finally, some users said their requests for assistance with 
special reports are not always handled satisfactorily, particularly if 
new programming is required to produce the report. 

2. USER TRAINING AND DOCUMENTATION 

The quality of user training and documentation is an impor
tant source of dissatisfaction among the users we interviewed. In 
general, 

• Training and documentation are inadequate; much more is 
desired. 

Much of the training that does take place is informal--a user learns 
by trial and error and asking questions of someone who knows. 
(EDSS staff members are responsive to these questions.) 

Some users noted they were not always informed of changes 
affecting them, such as reorganization of data files. Several users 
told us the documentation of what information was in the data files 
and how it can be accessed is particularly incomplete. This hindered 
their efforts to pose queries or write reports independently. 

3. IDENTIFYING AND MEETING NEEDS 

While SDE users are generally satisfied with the data 
processing support now provided, they are often eager for more. 
During our interviews, many users identified manual operations which 
they believe need to be automated. However, the impression among 
these users is that EDSS does not have enough programmers to meet 
current demands for service, much less new requests. 
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Most of the users that we interviewed said they had not 
been involved in analyzing needs for data processing or in planning 
future development. We found that some sections which are major 
users of data processing do not coordinate and plan their use of data 
processing and their requests for new services within the section. 

C. FUTURE ACTIVITIES 

In authorizing this evaluation, the Legislature asked us to 
consider the extent to which the SDE-IS meets SDE's reporting re
quirements and the cost and effort required to complete development. 
It is impossible to report the extent to which a system is complete or 
to estimate the cost of future development if the scope of the system 
has not been specified. However, that is the case with SDE-IS. As 
we discuss in Chapter I V, the Department of Education never speci
fied its reporting requirements and its other needs for data proces
sing. The fact that this is still the case, six years after the project 
was begun, is one of the principal failures of SDE-IS. 

What we can do to address the Legislature's question is to 
report on the status of SDE-IS and to discuss the level of effort 
required to complete SDE-IS as it is currently understood as well as 
to maintain and modify it. 

SDE takes the view that SDE-IS will neVer be complete 
because new systems or enhancements to old systems will always be 
needed to meet the needs of SDE and other users. The department 
believes that SDE-IS has been designed with the "capacity to evolve-
accomodate extensive changes with a minimum of system restruc
turing ." 

Having said this, it is possible to discuss work that EDSS 
has identified for the future. We reviewed: 

• Proposals for converting systems from other sites to 
Metro II; 

• Proposed new systems; 

• Direct transfer of data; and 

• Hardware resources required in the future. 

In Chapter IV, we discuss the staffing level that will be needed to 
support SDE-IS. 

1. CONVERSION OF EXISTING SYSTEMS 

One of the original concepts of SDE-IS was that all SDE 
systems would run on the same machines used by the ESV regions, 
and SDE might share the facilities of one regional center. SDE has 
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run its operations at the Metro II regional center since July 1979. 
However, it still runs four systems at ISB and one at the University. 
Furthermore, it uses ISB for some data entry and uses UCC exten
sively for research and simulation activities. We do not feel that the 
department1s use of several computing centers presents a problem. 

In 1981, EDSS identified three systems for conversion to 
Metro II. ISSI, the consulting firm that developed SDE-IS, estimated 
analysis and programming costs for those projects of $165,000. 
However, these estimates were not based on any clear statement of 
what would be accomplished and are not adequate for planning pur
poses. 

• The practice of estimating costs of a system without analy
sis, design, or justification is unfortunately typical of 
SDEls approach to systems development. 

2. DEVELOPMENT OF NEW SYSTEMS 

EDSS also identified six new systems for development, 
including two systems to calculate aids and two systems to support 
vocational education activities. Again, the estimates provided by the 
contractor were not based on any statement of what the proposed 
systems would do and are not adequate for planning purposes. Note 
that in the current atmosphere of high maintenance and rewriting of 
systems, new development has received a low priority. 

3. DIRECT TRANSFER OF DATA 

There are no purely technical barriers to direct transfer of 
data from ESV-IS. Nevertheless, the prospects for implementing it 
are poor. First, 

• SDE has not adequately analyzed the information it needs 
from districts. 

The concept of direct transfer of data presumes SDE has 
identified what information it needs from districts and how that infor
mation will be (or could be) obtained through ESV-IS. In fact, SDE 
has not specified its needs. . ESV -I S development proceeded without 
clear knowledge of SDEls needs and without knowing how the two 
systems might eventually interface. 

One result of this uncoordinated development is that: 

• The data elements used in ESV-IS and by SDE divisions are 
not consistently named and defined. 

Data definitions and naming standards are inconsistent 
among some of the ESV regions and betw~en ESV-IS and SDE-IS. 
This problem was identified several years ago and some progress is 
being made toward a solution. The task forces on personnel/payroll 
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and student data have begun work on common data standards. When 
their work is complete, the State Board of Education could adopt 
those data standards in administrative rules, as was done for the 
UFARS data standards. 

MECC, TIES, and Metro II have worked on more uniform 
data standards as part of their joint effort to enhance personnel/pay
roll subsystems. SDE has indicated it would accept those standards 
and attempt to implement them within the department. However, the 
absence of a data element dictionary makes that task difficult. Even 
if standardization can be achieved, 

• Most districts will never use ESV-PPS or ESV-SSS. 

Absent a legislative mandate like the one requiring the use 
of ESV-FIN, a majority of school districts will never use the ESV 
subsystems for personnel/payroll and student support. While no 
formal estimate has been made, the acting director of MECC suggests 
no more than one half of the 437 school districts will use ESV-PPS, 
although there is interest in a state-sponsored payroll system which 
would run on a microcomputer. Some districts may use commercially 
available payroll systems. About 100-150 districts may eventually use 
ESV-SSS, which will probably not be implemented in all seven ESV 
regions. 

Thus, student and personnel/payroll data for most districts 
will not be directly available from ESV-IS. Instead, districts will 
continue to report on manual forms. Their data will not be of uni
form quality, and SDE will still have major responsibilities for collect
ing, verifying, and maintaining the data. Finally, 

• Much of the data collected by SDE is not a normal by-prod
uct of daily operations. 

Even if all districts were using all ESV subsystems, SDE 
demands a great deal of information which is not the product of daily 
operations. I n many cases, districts maintain and report data on 
different forms only because SDE requires it. In other cases, dis
tricts need and maintain the information, but not in the format that 
SDE needs. For example, districts are required to report how much 
of what fuels is consumed in their buildings and vehicles each year. 
Using another form, a district must report how many Kawasaki motor
cycles are used in its motorcycle safety program. Other forms re
quire narrative and can not be replaced easily by computerized re
ports. A narrative application must be completed by districts for 
many program and categorical aids. 

4. HARDWARE NEEDS 

We reviewed SDEls current usage of computer hardware and 
its plans for future support. SDE uses about 25 percent of the 
capacity of Metro Ills computers on a 24-hour basis. But, usage 
reaches its peak during the first shift, when on-line terminal users 
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are active. On-line access to SDE-IS'slarge data files and program
ming consume large amounts of processing capacity, to the point that 
the system is nearly saturated during the first shift, and service is 
degraded. Large batch processing jobs are run overnight or on 
weekends. 

The department has access to the Metro II computers 
through a Burroughs minicomputer which is used for remote entry 
and printing jobs. SDE also uses a variety of terminals and micro
computers, a few of which are now located in different sections of the 
department. 

Planning for SDE's future hardware needs is particularly 
important at this time. The current master contract with Burroughs 
will expire within 18 months. Before that time, the department will 
have to specify the hardware needs of the department, MECC, and 
the ESV regions and prepare to solicit proposals for a new procure
ment of large computers. 

In order to realistically project SDE's future hardware 
needs, it would need: 

• A clear picture of current activity, as it relates to changes 
in transaction volumes over time for each application, and 
to the function currently performed by each application; 

• A functional plan for the development or conversion of the 
rest of the known systems, so their impact and resource 
consumption could be estimated; and 

• The projected needs of the others users of Metro II. 

SDE does not have this information, nor does it have a for
mal system hardware plan. The department only examines its hard
ware needs on an incremental basis. The absence of a formal design 
or plan for SDE-IS means that the department cannot realistically 
project its future hardware needs. 

To plan for the next procurement, we recommend: 

• SDE should closely examine the overall operating design of 
its systems in order to find and evaluate alternative hard
ware configurations and vendors. 

This should begin with a careful analysis of the current 
resource use of each application over a period of time. The analysis 
should separate development and modification from actual operation of 
the system. 

• SDE should examine the capabilities of Burroughs' systems 
software, particularly the data base management, communi
cation, and report-writing packages. 
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We found serious limitations in the Burroughs software. 
Thes~ limitations should be considered as SDE plans for procure
ment. 

• SDE should examine the possible use of microcomputers 
(such as the Apple) in light of its strategic plan for sys
tems development. 

Microcomputers represent a new dimension in providing 
access to data and a means for users to manipulate it. Several SDE 
sections are now using microcomputers for administrative tasks. 
Using this technology may enable the department to r~duce some 
hardware costs while increasing service. SDE should analyze an 
experiment using a microcomputer in the School Financial Management 
section to see if this approach would benefit other users. 

SDE should also .consider other uses for microcomputers or 
minicomputers which would reduce usage of the central processor. 
For example, programmers who now work on-line with the central 
processor could use smaller machines. Image files could be down
loaded for program testing and debugging. I n that regard, 

• SDE should examine patterns of usage of on-line access to 
the system. 

SDE's practice has been to make virtually all data files ac
cessible on-line, but it has little knowledge of what is used, and by 
whom. An on-line environment is considered very desirable, but it 
involves increased expenses· for data storage, communication, . and 
central processor time. As mentioned above, SDE should consider 
options for down-loading files to smaller machines or reducing access 
to files that are not regularly used. 

1 We do not recommend that SDE convert from Burroughs 
equipment to equipment from another vendor. Such conversions can 
be costly and disruptive. We do recommend that SDE consider all 
plausible options in planning for the next procurement. 
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III. TECHNICAL REVIEW 

In this chapter, we report how well SDE and its contractors 
performed the technical tasks necessary to systems development. 

We asked: 

• Has SDE designed and implemented a system which is 
appropriate for the department? Has it built the system it 
proposed? 

• Has SDE produced necessary technical and user documenta
tion for the systems? 

• How well does SDE manage the flow of data from districts to 
the department? What is the status of the data element dic
tionary, in development since 1977? 

A. SYSTEMS DESIGN 

The Department of Education describes SDE-IS as a series 
of relational data bases and operational software which support admin
istrative applications and research needs. The concept of data base 
oriented system's is that an item of data, such as the number of 
students from families receiving AFDC enrolled in elementary grades 
in St. Louis Park schools during the 1980-81 school year, is collected 
once and then stored in its assigned place in the data base. That 
item and others can be used to calculate the foundation aid for the 
district (an established SDE application). To answer a unique re
search question, the same item may be related to other items such as 
the number of students in that district transported by sChool buses. 

We found important differences between SDE's description of 
the system design and what actually has been implemented so far. 
First, 

• SDE-IS has few of the capabilities of a genuine data base 
system. 

Data are stored in sets of "flat" files which are supported 
by separate appplications. Though the files are stored using the 
Burroughs data base management software (DMS-II), most of the files 
could be stored without using that software. 

The SDE-IS data storage is organized in several II data 
bases, II each of which contains many physical files. For example, the 
SDEDB "data base" contains 29 separate files. LICDB (personnel 
data) contains 11 separate files, and TESTSDEDB (development appli
cations) contains 27 separate files. 
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We analyzed the extent to which SDE-IS possesses the 
following attributes of data base systems: 

• Exhibits a logical structuring of data elements or groups of 
elements within physical records; 

• Re-uses data elements so· that data are recorded only once 
and then shared across applications, thereby minimizing 
redundancy; and 

• The data base management software provides the linkages 
among data elements, which makes programs less complex 
and easier to change. 

Although the SDE-IS data storage has some of the attri
butes of a data base, we concluded. that SDE-IS is not a data base 
system, as that is understood in the industry. SDE-IS does not use 
some of the most important capabilities of the data base software. 
Furthermore, in our review of documentation and programs, we did 
not find a higher level of coordination or data sharing in the files 
than would be expected in any other collection of computer files in an 
organization of similar size and complexity. 

A final problem with the present design is that the linkages 
among data items are expressed in the applications programs which 
access them. This is undesirable, since the programs are difficult 
and expensive to change. In a true data base system, these linkages 
would be made by data base management software, and the applica
tions programs would see only data they need. 

EDSS has described the files' structure as a "relational data 
base. II A relational data base may be defined as a non-ordered 
association of data elements which are accessible according to abstrac
tions based on the element meanings. At the present time, such a 
data base is almost always limited to an experimental setting and is 
rarely found in an operating production environment. 

• The SDE-IS files do not comprise a relational data base. 

An important reason for trying to develop an integrated, 
department-wide data base is to eliminate redundancies in data collec
tion and maintenance. We analyzed the extent to which the physical 
data sets are lin ked at a level higher than just sharing common key 
fields. (Key fields are the pointers, such as district number, that 
help users to access files.) I n our view, 

• There is very limited, if any, integration of files. 

There is a great deal of duplication of key fields in many 
files. This creates a potential problem because there is no way to 
independently verify that the keys on all files contain the same data 
and that all the data are valid. The logic to prevent such a problem 
must be written in the applications programs. 

34 



We could not precisely determine the extent of redundancy 
of data in the files because of the lack of a data element dictionary or 
similar documentation. The SDE~IS files include a large amount of 
very similar information, such as student counts, that is collected and 
stored many times in a year. The counts may differ slightly because 
they are taken at different times in the school year, or for different 
purposes. To a district which sees itself supplying the same data 
over and over, or to a user who wants a simple answer, there is no 
benefit in having separate counts. 

Is the original concept of a data base system still valid for 
the department? The absence of a needs analysis which would point 
to the correct data architecture makes it difficult to answer this 
question. However, we conclude that a formally designed, data base 
oriented storage is appropriate for the department. 

The advantages of using a data base include: 

• Less complex programs, since the data base software would 
provide part of the access and retrieval logic; 

• A reduction in redundancy and associated errors; and 

• Greater flexibility in adapting the system to changes in re
quirements, since application programs would have access to 
only those items which they need. This would reduce the 
number of changes required to existing programs when data 
elements are added to or deleted from a file. 

There are some costs associated with implementing a genuine 
data base: 

• Machine efficiency is reduced. Machine costs, though not 
trivial, are less important in the long run than personnel 
costs, which are high, and rising; 

• Better front-end planning and design are needed, including 
department-wide agreement on data element meaning; and 

• A technical expert is needed to oversee and manage the 
data base structure and content, and to set up the data 
base "calls" for less proficient programmers to use in their 
programs. 

B. DOCUMENTATION 

Documentation of computer systems is essential to support 
maintenance and modification of the system. It is also needed so new 
staff or contractors can understand the design and operation of the 
systems. 
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A minimal level of computer system documentation should in
clude program, production job, and system documentation. The 
program description should summarize the internal program logic and 
data file handling, and block or paragraph comments should be coded 
in each source program. A history of revisions to each program 
should be maintained. 

We found that: 

• SDE-IS documentation does not meet minimal standards. It 
is inadequate for support, maintenance, and enhancement of 
the systems. 

Currently, there is only a one paragraph description of 
each program; the other program documentation contains many incon
sistencies. There are no comments which makes it difficult to quickly 
grasp and modify the programs. 

There . is no documentation for each system or for each 
production job. That documentation is particularly important for 
training new staff, or to cross-train staff on existing systems. 
Furthermore, the department has not established a schedule for 
completing this basic level of documentation. 

EDSS recently attempted to improve the program-level 
documentation and developed an automated documentation system. 
However, there appear to have been errors in entering the program 
descriptions into the documentation system. About 20 percent of the 
entries that we reviewed contained errors which resulted in truncated 
or redundant narrative. 

The automated system works, but is somewhat clumsy to 
use. We believe that typed documentation would be just as efficient 
and would allow the use of graphics, such as system flowcharts. 

Similarly, user documentation is very incomplete. Manuals 
were completed for only two of the more than twenty SDE-IS appli
cations. The two existing manuals are thorough and explain how to 
use the systems. However, the department has no plans for com
pleting the other user manuals. 

• The absence of documentation exposes SDE to undesirable 
dependence on the contractors who developed S DE-I S . 

Without documentation, they are the only people who under
stand the system1s design. Indeed, we estimate that a new consultant 
would need three to six months to acquire a working knowledge of the 
systems. 
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C. DATA MANAGEMENT 

Various units in the Department of Education collect infor
mation from local school districts about students, staff, finances, 
facilities, and programs. The demand for information has grown over 
the years, as state involvement in financing and regulating local 
education has increased. Local school districts regard these report
ing requirements as burdensome and have frequently expressed this 
point of view. 

From the time that SDE-IS was initiated in 1975, the de
partment has recognized that controlling the flow of data from dis
tricts to SDE was essential to successfully implementing the system. 
To that end, the department proposed to produce a catalogue of the 
data items which SDE needed to collect, and to establish a forms 
control function. 

We reviewed SDE1s efforts to manage the flow of data from 
districts, and to produce a catalogue or dictionary of the data items 
used in the department. 

We found: 

• SDE has not imposed necessary controls on the collection 
and maintenance of data about district operations; 

• Efforts to develop a data element dictionary have failed. 
An estimated $400,000 was spent on these efforts, but no 
useful product has resulted. 

Operating units in SDE initiate and administer requests for 
data; no central authority manages these activities. Thus, there is 
inadequate control over data collection that is redundant or which has 
outlived its useful purpose, if it eyer had one. Control over data 
collection requires decisive action from the office of the commissioner 
of education. Even though SDE has considered several times the 
imposition of controls on data collection, these proposals have never 
received the necessary backing of the department1s top management. 
A policy adopted by SDE in February 1982 will place some controls 
over new data collection, but does not apply to current data collection 
activities. 

The Legislature saw a data element dictionary as a neces
sary tool for identifying and eliminating data collection that was 
redundant or unnecessary, thereby reducing the reporting burden on 
school districts. To encourage the department to do what was need
ed, the 1979 Legislature' mandated that by January 1, 1980, SDE 
produce lIa data element dictionary defining all data elements included 
in the financial reporting, personnel payroll, and s~udent reporting 
information system of the department of education. II In 1980, the 

1Laws 1979, Chapter 334, Article VI, Section 1, Subdivision 
6. 
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Legislature changed that requirement to read, liThe department of 
education shall maintain a current data element di~ionary defining all 
data elements included in the ESV-IS and SDE-IS." 

If EDSS had produced a basic data dictionary, it would be 
able to determine if requested data already exist in the data files. 
Knowledgeable SDE-IS users would also be able to use the dictionary 
to search for data items. 

A data element dictionary is an essential tool for design and 
development of a computer system, particularly one which proposes an 
integrated, data base approach, such as SDE-IS. It would be par
ticularly valuable to SDE system designers. During the design of 
new applications, the dictionary could be used to accumulate defini
tions of new data elements, to combine or change data elements, and 
to try data structures and simulate changes. When an application 
design was complete, the data descriptions would already be loaded 
and available for use during programming. 

Programmers could use the data dictionary to understand 
the data files and to develop programs using the files. The common 
data element definitions would help ensure that program logic is 
consistent for each data element. The English names would provide a 
quick cross-reference to each file and to each COBOL internal data 
element name. . 

Work on the SDE data element dictionary, then known as 
the Minnesota Educational Data Information Directory (MEDID), began 
in 1977. SDE devoted substantial efforts to developing special soft
ware for MED I D, even though appropriate software was commercially 
available. EDSS managers said their requests to purchase such 
software were refused by the department. 

The data element dictionary project suffered from many 
problems, one of which was a failure to agree on what the dictionary 
was to accomplish. SDE management did not provide clear direction 
in that regard. To some people, the goal was to produce something 
to show to the Legislature as proof that the department was addres
sing the reporting burden. The role of a data dictionary as an 
essential tool for systems development was never well understood. 
Finally, no one working on the project had worked with a data dic
tionary before or had a clear idea of what purposes it should serve. 

There has not been a consistent definition of what a data 
element is. As a result, estimates of the scope of the project and the 
number of elements to be included have varied widely. At one point 
it was thought 50,000 data elements would be included in the diction
ary; the most recent estimate is that 7,000 data elements will eventu
ally be listed. The work which has been completed is inconsistent, 
reflecting different definitions of the task. 

1Laws 1980, Chapter 609, Article VII, Section 11, Sub
divison 1. 
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• It is significant that even today, SDE does not know which 
data elements are in SDE-IS. 

Identification of a system's data elements should take place 
during systems design. As we discuss in Chapter I V, SDE has not 
performed necessary design work. 

Development of a data dictionary is a labor intensive task 
which must be completed quickly so that the dictionary is not immedi
ately obsolete. In the case at hand, staffing was inadequate to 
complete the designed task although it might have been adequate to 
complete a carefully limited task. Furthermore, several staff members 
tired of the project and left. 

What has been accomplished so far? The data elements con
tained in about 160 data collection forms were coded and entered into 
computerized data files. A microfiche version of the files was pro
duced. However, not all the information needed about each element-
source, purpose, authority, use--was coded for each element now on 
file. 

Furthermore, much of the data is stale and doesn't reflect 
changes in systems. For example, major changes made in the levy 
system last year are not included in the data dictionary. I n the past 
year, work on the data element dictionary proceeded slowly. Instead, 
staff members tried to develop a computerized directory of forms and 
to establish committees that would review new data collection requests. 

We estimate that between 1977 and 1981, more than $400, 000 
was spent on developing a data element dictionary, including staff 
time, contractors, computer time, and overhead. The department has 
no useful product to show for these efforts. 

D. RECOMMENDATIONS 

1. DOCUMENTATION 

• EDSS should include in its standards manual an explanation 
of the items of documentation required for all programs, in
cluding the appropriate level of comments to be placed in 
the programs. 

• EDSS should update its program documentation to reflect 
these standards. 

• EDSS should assign staff to complete the basic documenta
tion of the existing systems, particularly the system and 
job level. 

Completing this task will help to clean up program libraries 
by removing test or duplicate programs and jobs, thus reducing 
storage costs. 
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• Consultant contracts should require documentation which 
meets revised EDSS standards as a deliverable which must 
be provided before signoff. 

• User manuals should be completed for each SDE-IS system. 
User staff members or a designated user division EDP 
coordinator should write the manuals. EDSS staff should 
then review the manuals for compliance with EDSS 
standards. 

This approach will help shift some of the workload from the 
technical staff and will usually result in manuals which are more 
useful and readable. Users can also add material which explains how 
each system interrelates with manual procedures. 

2. DATA MANAGEMENT 

The department needs to control the data collection activi
ties of its sections. We recommend: 

• A department-wide data administration function should be 
established and located in EDSS. The data base adminis
trator should receive all requests for data and attempt to 
fill those requests using data from existing files. 

If, in fact, new data are required, then the administrator 
should review whether or not this data should be incorporated into 
existing files or used to update existing file data. The data acquisi
tion review committee established this year is a step in the right 
direction. 

• Using an appropriate, commercially available, data dictionary 
package, SDE should build a basic data dictionary which 
catalogues and identifies each data element in the SDE-IS 
applications. 

For each data element, an English name and a COBOL 
internal name should be listed, as well as a brief definition of the 
element and the range of values or codes it may contain. A basic 
data dictionary should also identify which computer file contains each 
data element and synonyms (where the same data element is given 
different names in different files). If resources are available at a 
later time, the dictionary could be expanded to include other features. 
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IV. MANAGEMENT REVIEW 

Development of computer systems is a challenging task in 
any organization, public or private. Systems development by the 
State Department of Education is particularly challenging because it 
takes place in a dynamic environment in which authority is dispersed, 
and because the systems must serve the needs of many different 
users, both inside the department and elsewhere. 

We wanted to know if SDE, particularly its Education Data 
Systems Section, has done a good· job of managing the development 
and operation of SDE-IS. We focused on these questions: 

• Has the department effectively analyzed its needs for com
puter systems? 

• How well has the department managed systems development? 

• Has SDE used consultants and other contractors effectively? 

• Are the staff resources assigned to SDE-IS adequate to con
tinue development of SDE-IS and to operate, maintain, .and 
improve existing systems? 

A. DEVELOPMENT MANAGEMENT 

1. NEEDS ANALYSIS AND PLANNING 

The first step of any systems development project should be 
an analysis of the user1s functions and data processing needs and an 
evaluation of how those needs can be served by automated methods. 
We believe that a thorough needs analysis: 

• helps to reduce the number of changes requested during 
development; 

• reduces the level of tinkering and maintenance required for 
implemented systems; 

II enables the developers to produce a general systems design 
and to understand the interrelationships among needs; and 

• is essential for department management to establish priori
ties and plans for computer systems; and 

• is needed to cope with the inevitable changes that will 
arise. 
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We found: 

• There has been no formal needs analysis for SDE-IS. 

Development 10f SDE-IS proceeded without the benefit of a 
formal needs analysis. Furthermore, there is no consistent plan or 
general systems design to guide SDE-IS development. In the absence 
of a needs statement, SDE-IS development is driven by user requests. 
These may be divided into requests for ad hoc reports and for new 
or improved software to support the department's administrative 
functions. 

The Department of Education takes a different view of how 
systems should be developed. SDE staff members told us that SDE-IS 
has been and should be developed incrementally, by developing one 
component to meet one need at a time. They say that: 

• Because SDE operates in a highly dynamic environment, it 
is not useful to engage in comprehensive need analysis or 
to make firm long-range plans, because the needs and 
objectives will change many times before the original plans 
can be accomplished. 

• Users in the department do not know what they need until 
you give them something--a prototype--to use. After using 
the prototype, they begin to understand the capabilities of 
computer systems and can request changes and improve
ments for the system. 

• SDE has been under constant pressure to respond to re
quests and to deliver results in a short period of time. It 
has not had the time needed for planning and documenta
tion. 

Data processing experts acknowledge that SDE's approach of 
prototyping systems may be appropriate in certain instances. It was 
probably correct in 1976 and 1977, when the consultant wanted to 
demonstrate the system's potential to skeptical users. However, 
experts also point out the undesirable results which may follow. 
Such results apparently have followed in the case of SDE-IS. 

• Without a formal needs statement and plan, it is difficult for 
management to set priorities among competing requests or to 
evaluate the performance of staff members; 

• Without a formal needs statement and plan, it is difficult to 
predict the impact of implementing new requests on existing 
operations, or what the costs are Ii kely to be; 

1As described in Chapter I, SDE was involved in three 
studies of its information needs between 1967 and 1976. However, 
none of these studies ever served as a needs analysis for SDE-IS. 
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• This approach to systems development is expensive. It may 
result in a high and costly level of continual tinkering with 
and improving the systems, once developed, unless the 
prototyped systems are rewritten as more stable, production 
systems; and 

II Documentation does not meet minimal standards, and unique 
knowledge about the system resides only in the developer-
here a contractor--and is not shared with the user. 

Because of its failure to plan, SDE always operates in a 
reactive mode. It has not done what it could do to reduce uncer-
tainty in its operating environment. 

I n the past year, EDSS established a procedure for users 
to formally request projects and document their need, and for EDSS 
or its contractors to schedule and budget for the work. Such a 
procedure is needed for EDSS to plan its work and manage its staff. 
I n the past, user requests were often presented and considered in a 
very informal manner, without appropriate documentation or justifica-
tion. . 

We found: 

• The new work requisition procedure is not used consis
tently. 

First, many users do not use the requisition form at all. 
Among the users that we interviewed, several were not familiar with 
the procedure. Others knew about it, but said they avoided com
pleting the form. To them, completing the form was an effective way 
of ensuring that requested work would not be completed soon. Use 
of the form was seen as a way of queueing up for next year's work. 

Where forms are used, it is often to request a run of a 
specific system or report, sometimes with a minor change. The forms 
we saw were often incomplete. . For example, the section for describing 
benefits of the work was usually blank. Such information would be 
needed if the requisition forms were to form the basis for planning 
work and for assigning priorities among requests. 

2. METHODOLOGY 

I n our view, the challenges to successful systems develop
ment are best met by following a systems development methodology 
which includes an analysis of data processing needs, as well as: 

• Consideration of costs and benefits of computerization; 

• Division of development into logical phases, and approval by 
managers and technical staff before proceeding from one 
phase to the next; 
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• Project budgets and timetables which provide tools for 
management to measure progress; and 

• Completion of appropriate documentation during each phase 
of development. 

Many organizations use a formal systems development meth
odology so that development can proceed in an orderly manner. For 
many years, the Department of Administration·s Information Services 
Bureau has used the PR I DE (Profitable I nformation by Design) meth
odology for systems development by state agencies. 

In 1979, the Legislature mandated the use of PRIDE by 
state agencies, although in 1980 the requirement to use a specific 
methodology was removed. Instead, the Commissioner of Administra
tion was directed to adopt a procedure for evaluating proposed com
puterization projects and to adopt a methodology for developing ap
proved projects. The law provides that II A state agency shall not 
develop, improve or modify a data processing system using any meth
odology 1lther than that established by the commissioner of adminis
tration .11 

By law, the authority of the Commissioner of Administration 
to regulate state agencies· use of data procez;sing services extends to 
the Department of Education and to SDE-IS. Therefore, SDE should 
be using an approved computer development methodology in developing 
and improving SDE-IS. 

Instead, we found: 

• SDE has not used PR I DE or any formal development method
ology in a consistent manner. 

In the past, SDE developed or improved computer systems 
by starting with program design. Only the briefest attention was 
given to needs analysis and general systems design, activities that 
are crucial to successful systems development. The department has 
not divided development into phases, has not required signoffs, and 
has done very little to budget or schedule projects. 

• Because SDE ignored essential design tasks, maintenance 
costs will be unusually high and will consume most of 
EDSS·s resources in future years. 

EDSS published a standards manual in 1981 which describes 
its approach to systems development. While we believe that a stan
dards manual is a useful step, the EDSS manual is deficient in this 
area. Although the manual draws heavily on PR I DE, in the manual 
systems development begins with program design. No mention is made 
of needs analysis or overall systems design. 

1Minn . Stat. §16.955. 

2Minn . Stat. §16.931. 
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3. DATA PROCESSING COSTS 

State agencies should carefully account for the costs of 
developing and operating computer systems so department management 
can measure progress in development and costs of service, and so the 
Legislature can know what financial commitments may be required in 
the future. In our evaluation of SDE-IS, we found: 

• SDE paid scant attention to accounting for the costs of 
developing, improving, and operating SDE-IS. 

When we began our study, we wanted to know how much 
was spent to develop SDE-IS. We soon learned that EDSS has not 
kept track of project costs in a satisfactory manner. EDSS could not 
provide complete figures on the costs of hardware, contractors, and 
EDSS staff. It was unable to provide any useful allocations of those 
costs to specific applications, or to attribute overall costs to develop
ment, improvement, and production activities. 

This problem is due in part to SDE's failure to organize its 
work by projects, and to budget and schedule projects. Since EDSS 
does not track the costs of its activities, it cannot report these costs 
to its users. 

B. USE OF CONSULTANTS AND CONTRACTORS 

Data processing consultants and contractors developed most 
of the systems that comprise SDE-IS rnd played an important role in 
improving and operating the systems. Bet~een 1976 and 1981, more 
than $529,000 was paid in contractors' fees. An additional $226,000 
has been budgeted for contractor support of SDE-IS during the 
current biennium. 

State agencies frequently use data processing contractors to 
assist in the development and improvement of computer systems. 
Indeed, the Department of Administration's Information Services 
Bureau (ISB) often contracts for systems analysis and programming 
services, in order to augment its own staff. State agencies have 
usually benefitted from consulting arrangements because they can 
engage a level of expertise that is not always available through state 
hiring channels. 

1We used the terms consultant and contractor interchange
ably, although EDSS correctly points out the difference between the 
two terms. Consultants were engaged to assist SDE in making deci
sions about the design and concept of SDE-tS. Once those decisions 
were made, contractors--systems analysts and programmers--were 
engaged to carry out those decisions. 

2This does not include $65,135 paid to Alexander Grant & 
Co. for a review of ESV-IS and the regional centers. 
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I n our view, a state agency derives the greatest benefit 
from the use of data processing consultants if it observes these 
standards: 

• Carefully drafted contracts specify in detail the tasks to be 
performed, the money and contractor time allocated to 
performance of each task, and the deliverables to be pro
duced. Useful specification of contract tasks requires 
study and analysis by the agency before it negotiates the 
contract. 

• Contracts specify standards for performance of the work 
and for evaluation of the contractor's performance. 

• Agency management manages the work of the contractor and 
does not delegate its authority for making important deci
sions to the contractor. Management should be capable of 
understanding technical and managerial choices proposed by 
the consultant and selecting the option that best serves the 
agency's needs. 

• Unique knowledge is transferred to agency staff through 
training and documentation, or at least, is reduced to 
documentation that can be used by a different consultant. 

We analyzed the role of consultants in the development and 
operation of SDE-IS and how SDE managed their work. Except for 
some work in the first years of the project, SDE contracted with only 
one firm--I nformation Systems Support, Inc. (1551 )--which subcon
tracted with programmers and analysts and managed the project1 SDE 
and 1551 have entered into two original contracts since 1977. The 
first was signed in October 1977 and was extended and amended four 
times after that: in January 1978, January 1979, January 1980, and 
November 1980. In 1981, SDE used a competitive process for the first 
time to engage a consultant to work on SDE-IS. Five proposals were 
received in response to SDE's solicitation, and 1551 was hired for two 
more years. 

We found several problems with EDSS's use and management 
of consultants. First: 

• The department negotiated contracts which do not specify 
tasks to be performed, deliverables, and performance stan
dards in adequate detail. 

The contracts are agreements to buy time and expertise 
from 1551, in order to progress toward goals described in very gen
eral terms. The contracts do not specify applications to be developed 
or modified, or how much time and money should be devoted to tasks. 

1 Prior to 1977, the consultant did some work at SDE 
through a contract with MECC. 
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In the original 1977 contract, 1551 was engaged as a project 
manager which would help engage programmers and analysts, II coordi
nate the design and implementation of the 5DE-15, II and II coordinate 
the development of the interim mechanical/manual procedures neces
sary to operate the 5DE-15 until all schools are on the E5V-15. 11 

The first supplemental agreement called on 1551 to provide 
the computer programs that would establish data bases, produce 
reports, and transfer data from 15B computers to the MECC machines. 
This amendment required documentation of all programs using IIstan
dard computer science terminology and PR I DE methodology, II but was 
silent with regard +0 other documentation which should be created 
during development. 

The next two supplemental agreements only increased the 
dollar value of the original contract. The last amendment to the 
contract increased the amount and specified three tasks for the con
tractor: writing programmer documentation according to state stan
dards, assisting in the development of a training plan and associated 
manuals, and providing a report describing the status of 5DE-15 and 
what remained to be accomplished. 

The contract for the 1981-83 biennium does a better job of 
describing what tasks 1551 might be called on to perform. It creates 
a procedure for identifying subprojects and for developing budgets 
and timetables for completing those subprojects. Nonetheless, 1551 is 
not required to produce systems level documentation; that is some
thing it may do in conjunction with ED55 staff. Furthermore, no 
standard is established or referenced for what documentation should 
be produced. 

• ED55 has delegated too much management authority to 1551, 
without proper accountability. 

The department has relied on 1551 to manage development of 
5DE-IS since 1977. 1551 planned projects, assigned staff, and made 
basic decisions about systems design. Until recently, department 
users routinely contacted the consultant about their systems and did 
not work through ED55 staff. 

We believe that reliance on contractors for project manage
ment is undesirable in any case. We think it particularly undesirable 
here, where the contracts have not specified tasks and have not 
provided mechanisms or standards for reviewing the contractor1s 
work; and where the department does not possess adequate technical 
expertise to evaluate the work. 

Il ED55 relies heavily on 1551 and has no realistic plan for 
becoming independent. 

11n Chapter III, we reviewed the quality of 5DE-15 docu-
mentation. 
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SDE will have to rely on ISSI to support SDE-IS mainte
nance and development for the foreseeable future. A large amount of 
unique knowledge about the design and operation of the systems 
resides in the contractors and has not been transferred to EDSS 
staff. This is partly because documentation of systems design and 
programming was not produced in the past. Furthermore, EDSS does 
not have the needed skills and familiarity to operate and maintain the 
system without outside help. 

I n the past two years, EDSS has tried to provide its staff 
with exposure to the operation of the systems and the work of the 
contractors. These efforts have not been aggressive enough to have 
a major impact in a reasonable time period. 

c. SDE-IS STAFFING 

While the cost of computer hardware decreased in recent 
years, the cost of data processing personnel increased. Staff and 
contractor costs now account for more than half of the EDSS annual 
budget. We wanted to know how many people and what skills will be 
needed to continue development, operation, and improvement of com
puter systems in the Department of Education. 

We reviewed the staffing of SDE-IS and conducted an inven
tory of skills and of activities which staff members perform. Six 
senior systems analysts and four programmer/analysts and program
mers work under the EDSS systems supervisor. Their numbers are 
augmented by five analysts and programmers employed by ISSI (about 
1.8 FTE). Most of the ISSI personnel hold other full time jobs and 
work on SDE-IS during their off hours. 

We found several problems with SDE-IS staffing. First, 

• EDSS analysts and programmers are not effectively de
ployed. 

EDSS analysts spend much of their time supporting users 
and production operations, and not in designing new systems or en
hancements. They spent relatively little time in project management 
and supervision of programmers. According to our survey, EDSS 
analysts spend an average of 20 percent of their time in user "hand
holding, II and only 12 percent in project management. 

Similarly, the EDSS programmers spend an average of only 
49 percent of their time actually writing programs. They spend much 
of their time setting up operations runs and assisting users. Given 
the small number of programmers in EDSS and the high demand for 
their skills, the department could use this scarce resource more 
effectively. 
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The contract programmers spend an average of 80 percent 
of their time on programming tasks. They are far more experienced 
in both Burroughs systems and data processing in general than the 
EDSS programmers. As a result, most of the development program
ming is done by contractors. 

I n other organizations, the user assistance now provided by 
staff programmers and analysts is provided by an EDP coordinator in 
each user area. Typically, this person is a senior clerk or junior 
manager (without programming experience) who understands how to 
use the systems and coordinates user requests with the data proces
sing staff. Operations support is usually assigned to a specific 
systems supervisor and programmer(s). This arrangement frees 
analysts and programmers to perform their traditional duties of sys
tems design and programming. 

Even if EDSS analysts and programmers were spending more 
time on those duties, 

• The ratio of programmers to analysts in EDSS is wrong. 

In a data processing environment like EDSS, one systems 
analyst should be able to keep three to six programmers busy. In 
EDSS, the analysts outnumber the programmers (including the con
tractors). This staffing arrangement impedes SDE's ability to get its 
work done. 

Finally, most of the systems analysts are not technically 
qualified to design systems and to direct programmers in development 
efforts. Several do not have strong programming backgrounds, so 
they do not clearly understand the implications of their design 
decisions, and they may not know what to expect in performance from 
programmers. 

The EDSS systems analysts function primarily as intermedi
aries between the end users and the programmers. I n many cases, 
however, the contractors feel that the results of the EDSS analysts' 
work are not useful as programming specifications and redo them. 
And, as we noted in Chapter II, some users are dissatisfied with this 
arrangement and would prefer to work directly with the programmers 
assigned to their systems. 

• The present staff complement or more will be required to 
support the systems in the future. 

We do not foresee a reduced need for EDSS staff anytime 
soon. As we have seen, most of EDSS's current budget is required 
to maintain, modify, and run the current system. Little new develop
ment is underway. As far as development is concerned, without an 
overall design to work toward, it is not possible to determine when 
the system is complete. More importantly, the section receives count
less requests for increased systems capabilities, ad hoc reports, and 
modifications to calculations and formulas. We anticipate that these 
will continue in the future, and at least the present complement will 
be required to support the systems. 
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D. RECOMMENDATIONS 

1. DEVELOPMENT CONTROLS 

• SDE should use an appropriate systems development method
ology for all new development and enhancements. Further
more, needs analysis and general systems design should be 
part of the development methodology, and EDSS standards 
should be revised to reflect that requirement. 

• EDSS should organize its work around projects, and not 
around systems. These projects should be based on ap
proved user requests. User request forms should be used 
for all new development and enhancements to existing sys
tems. The requests should clearly identify the functions of 
the desired system as well as the benefits that will result. 

• Firm and realistic priorities must be assigned to each re
quest, and the priorities must be known to and accepted by 
the appropriate section heads. 

• Projects should, in turn, be controlled at the task level. 
Task plans need not be elaborate or lengthy, but should 
reflect the activities needed to complete the work. Each 
task should identify the staff and computer resources it will 
consume. In order to allow effective monitoring of prog
ress, no task should take more than four weeks to complete. 

• EDSS staff members should be assigned to projects, and not 
to systems. This will increase accountability for time spent 
and encourage ... adherence to deadlines. 

However, implementation of these recommendations will 
probably reduce the satisfaction of users who are accustomed to 
having an EDSS analyst lion cali ll and responsive to requests. 

2. DATA PROCESSING COSTS 

• Once projects have been identified and work has begun, 
EDSS should track all costs associated with each project, 
including staff time, computer time, and contractor costs. 
This will clearly identify the cost of each increment of work 
and will help project personnel to learn to estimate costs 
more realistically. 

• Besides calculating the costs of developing and improving 
systems, EDSS should also calculate the costs of operating 
systems. It should report all 'lata processing costs to 
users (including the Legislature). Users should see that 

11n January 1982, the department began to report some 
measures of machine usage to its sections. 
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information has a cost and should know what costs they are 
responsible for. 

• EDSS should consider billing all users for the costs of data 
processing services. Users would then have to budget 
those costs and would be encouraged to review requests 
and operations more closely. Users might then separatT essential support from services that are only nice to have. 
(A direct appropriation should cover part of the EDSS 
budget--not all costs should be recovered from users.) 

• If a billing system is introduced, EDSS should consider a 
fee structure that would help it achieve other goals. For 
example, a higher charge for first shift operations could 
encourage use during off-peak periods. This might help to 
even computer utilization patterns and to avoid saturation 
during peak hours. 

3. STAFFING 

• EDSS should attempt to staff appropriately to attain self
sufficiency in the maintenance of the existing systems. In 
order to reach this goal, 

• EDSS should achieve an appropriate ratio of analysts to 
programmers. This is not necessarily a question of job 
titles, but of how many persons are actively writing pro
grams as opposed to those designing them and dealing with 
users. 

• Systems staff should spend two to four weeks each year in 
training. This training should be divided between main
taining technical proficiency and preparing for promotion. 

• EDSS should cross-train its staff in different systems. 

• EDSS should develop at least two persons capable of acting 
as project managers for ongoing work. 

It is unwise to continue to contract for project management. 
Each EDSS project manager should have budget and deadline responsi
bility for several projects and should be reviewed primarily on meeting 
those goa Is. 

• EDSS should plan to continue use of consultants for design 
and development work. 

11f users were billed for data processing costs, they might 
reasonably insist that they be able to shop around for data proces
sing support, and not be tied to using EDSS. 
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Current staff members do not have the experience or tech
nical expertise to design and develop new systems or applications. 
The best way to improve them is to combine training with supervised 
work alongside experienced programmers. By operating through 
formal contracts, the section will find it easier to implement the 
project management controls that we have recommended above. 
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V. THE FUTURE OF SDE-IS 

I n previous chapters, we concluded: 

• EDSS and its consultants have developed automated systems 
which support many of the administrative functions and 
information needs of the department and other users. 
Those users are generally satisfied with the data processing 
support they get and are eager for more. 

• Nevertheless, the department is far from achieving some of 
its basic goals for SDE-IS, namely creating an integrated 
base of data about education in Minnesota, controlling the 
collection and use of that data, and reducing the reporting 
burden on school districts. 

• Certain technical aspects of the systems, particularly basic 
systems documentation and user manuals, are inadequate 
and need to be strengthened., 

• Management of SDE-IS staff, contractors, and money, has 
been poor in the past. While we noted recent improvements 
in this area, much work remains. 

Many of these problems can be addressed by EDSS. But 
the top management of the department should become more closely 
involved in basic decisions about future data processing support in 
the department. 

I n this chapter, we consider two key issues: 

• What should be the future, tong-term direction of SDE-IS? 

• Who should be responsible for governance and oversight of 
SDE-IS? 

A. STRATEGIES FOR IMPROVING SDE-IS 

I n Chapters III and I V, we reviewed problems with manage
rial and technical aspects of SDE-IS and proposed ways of addressing 
those problems. While implementation of these recommendations would 
strengthen SDE-IS, the Department of Education needs to make basic 
choices about the future course of SDE-IS. 

We propose two alternative approaches. The alternatives, 
and the advantages and disadvantages associated with each, are 
depicted in Figure 5. The first approach endorses the current 
system design. It calls for a brief halt to development in order to 
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strengthen documentation and staff understanding of the systems. 
This approach is attractive because it does not disrupt current opera
tions and retains the investment in past development. 

However, we feel that adopting the first approach means 
the department will never achieve some of its basic goals, including 
an integrated data base and the extensive use of data from ESV-IS 
applications. We also think that this approach will require costly 
maintenance in the future for a system that will never be stable. 

The second alternative requires an important break with 
current practice. It calls for a halt to all but essential development 
and modifications. Documentation would be strengthened, and the 
department would develop a master plan to govern future automation 
efforts. For the first time, the department would comprehensively 
determine its information needs and establish plans and development 
priorities. Development and modifications after that point would be 
directed to fit in the new framework. 

This approach might require rewriting many applications 
and would be more costly at first. (Note that under the first alter
native, a good deal of rewriting will probably take place, anyway.) 
Alternative II would also be more disruptive to current operations and 
users and would delay new development until plans and priorities 
were in place. 

We favor Alternative II. It offers the department the 
better chance of obtaining useful, stable computer systems at a rea
sonable cost. Moreover, it establishes a framework of defined data 
processing objectives that will be understood throughout the depart
ment. 

B. GOVERNANCE OF SDE-IS 

Many of the problems described in this report are partly 
due to the lack of proper governance and oversight of SDE-IS. EDSS 
has no official charter describing its department-wide responsibilities. 
But it is called upon to provide services throughout the department, 
limited only by how far it can stretch its staff and other resources. 

EDSS is also plagued by the absence of department-wide 
plans for data processing, or department agreement on what computer 
support is needed. Like many organizations in government and 
industry, SDE is comprised of divisions that enjoy a measure of 
autonomy. Each has its own interests, constituencies, and demands 
for computer systems. These demands are, for all practical purposes, 
unlimited and far exceed EDSS's ability to respond. 

Partly as a result, EDSS is constantly trying to catch up 
and to respond to the Legislature or to whichever department demand 
seems most urgent. And because priorities must be established, 
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EDSS, by default, plays two roles: a provider of service and a 
regulator of who receives service. We believe that these roles are 
ultimately incompatible and should not be performed in the same 
section of an organization. We reached a similar conclusion in our 
study of ISB, where we found that ISB's attempts to provide and 
control computer services at the same time created serious problems. 

We conclude that governance of SDE-IS should be removed 
located outside EDSS. I n this section we discuss several alternatives 
and consider the roles of ISB, the department's top management, and 
the ESV Computer Council. 

1. ISB 

As we noted in Chapter IV, ISB and the Commissioner of 
Administration have statutory authority over SDE-IS. They have not 
exercised that authority in several years. ISB could provide the 
department with useful expertise, particularly in the areas of hard
ware planning and procurement, staff development, and operations 
management. 

We do not recommend that ISB playa larger role in regula
tion of SDE-IS development and operation. ISB has had problems 
with development projects like SDE-IS in the past. Indeed, ISB is 
now a less active regulator and shares some of its authority with user 
agencies. 

2. SDE MANAGEMENT 

Governance of SDE-IS should remain within the department. 
We believe that basic decisions about system design and software de
velopment should be made by the commissioner's cabinet (the deputy 
and assistant commissioners). That group should review long-range 
plans and annual operational plans and should establish priorities 
among the competing requests of SDE divisions. 

Any requests for new software development would be 
brought to this group for its approval. EDSS could provide technical 
assistance to the decision makers. 

The involvement of top management is crucial. In an era of 
budget cutbacks, the department faces the possibility that it might 
not be able to complete all budgeted requests, not to mention all 
other requests. Decisions on cutbacks must be based on a careful 
assessment of department-wide priorities. Furthermore, the depart
ment will never achieve its goals for SDE-IS unless department man
agement can agree on integrated systems and shared data. 

3. ESV COMPUTER COUNCIL 

The ESV Computer Council was created in 1980. It is a 
12-member board charged with advising and assisting the State Board 
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of Education in development and operation of ESV-IS and SDE-IS. By 
law, the council is to advise and assist the state board in the devel
opment of applications software for ESV-IS and SDE-IS. The depart
ment is required to develop and operate SDE-IS with the advice and 
assistance of the council. Furthermore, the council is directed by 
law to develop a systems architecture and long-range plan for ESV-IS 
and SDE-IS. 

For several reasons, the ESV Council has not been closely 
involved with SDE-IS. The preliminary systems architecture released 
in November 1981 addressed SDE-IS only briefly. The council has 
faced a lengthy agenda of tasks for ESV-IS and the development of 
the systems architecture and long-range plan. The council has also 
delayed its involvement with SDE-IS pending completion of this study. 

The ESV Council could playa useful role in future develop
ment and operation of SDE-IS. The council is in a unique position to 
coordinate future development of and enhancements to SDE-IS and 
ESV-IS so as to establish or strengthen bridges that would connect 
the two systems. 

Because the counciPs membership and viewpoint are oriented 
to school districts and the ESV regions, we do not recommend that it 
govern the development and operation of SDE-IS. But, by the same 
token, it can provide a valuable perspective to SDE on the concerns 
of the regions and districts and on how the department, regions, and 
districts can cooperate. In· the past, SDE has not been sensitive to 
the concerns of districts, particularly in the area of data collection. 

We therefore believe that the ESV Council should begin to 
review all plans and proposals for SDE-IS development and operation 
and to provide its perspective to the department and the state board 
on a regular and continuing basis. 

I n summary, we recommend: 

• The top management of the department should make plans 
and establish prioritiesf,oL.SDE-IS. development and opera
tion; 

• The ESV Council should advise and assist in these decisions; 
and 

• SDE should use ISB1s expertise in certain areas. 
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APPENDIX 

The following rider appeared in the 1981 Education Appro-
priations Act. Laws 1981, Chapter 359, Section 1, Subdivision 6(g). 

$40,000 is appropriated to a special contingent account for 
an evaluation of the development of the state department of 
education information system (SDE-IS). These funds shall 
be released to the office of the legislative auditor after 
submission of a plan to the chairmen of the house appropri
ations committee and the senate finance committee. The 
evaluation shall consider: 

(1) The extent to which the present system meets all 
reporting requirements of the department and the cost and 
effort required to automate those reporting requirements 
which are presently not computerized; 

(2) the impact of legislative mandates and changing com
plex statutory requirements on the system; 

(3) an estimate of the resources and schedule necessary to 
complete development of the system and to maintain it in the 
future; specific consideration shall be given to the present 
arrangement of data . processing hardware used for the 
system and projected hardware requirements in the future; 

(4) the role of consultants in the development of the 
system; and 

(5) the adequacy of the documentation of the system as 
development occurs. 
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STUDIES OF THE PROGRAM EVALUATION DIVISION 

Final reports and staff papers from the following studies 
can be obtained from the Program Evaluation Division, 122 Veterans 
Service Building, Saint Paul, Minnesota 55155, 612/296-8315. 

1977 

1. Regulation and Control of Human Service Facilities 
2. Minnesota Housing Finance Agency 
3. Federal Aids Coordination 

1978 

4. Unemployment Compensation 
5. State Board of Investment: Investment Performance 
6. Department of Revenue: Assessment/Sales Ratio Studies 
7. Department of Personnel 

1979 

8. State-sponsored Chemical Dependency Programs 
9. Minnesota's Agricultural Commodities Promotion Councils 

10. Liquor Control 
11. Department of Public Service 
12. Department of Economic Security, Preliminary Report 
13. Nursing Home Rates 
14. Department of Personnel, Follow-up Study 

1980 

15. Board of Electricity 
16. Twin Cities Metropolitan Transit Commission 
17. Information Services Bureau 
18. Department of Economic Security 
19. Statewide Bicycle Registration Program 
20. State Arts Board: I ndividual Artists Grants Program 

1981 

21. Department of Human Rights 
22. Hospital Regulation 
23. Department of Public Welfare's Regulation of Residential Facilities 

for the Mentally I II 
24. State Designer Selection Board 
25. Corporate Income Tax Processing 
26. Computer Support for Tax Processing 
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27. State-sponsored Chemical Dependency Programs, Follow-up Study 
28. Construction Cost Overrun at the Minnesota Correctional 

Facility - Oak Park Heights 
29. Individual Income Tax Processing and Auditing 
30. State Office Space Management and Leasing 

1982 

31. Procurement Set-Asides 
32. State Timber Sales 
33. Department of Education Information System 

In Progress 

34. Fire Inspections of Residential Facilities for the Disabled 
35. State Mineral Leasing 
36. State Purchasing 
37. Post-Secondary Vocational Education 
38. Direct Property Tax Relief Programs 
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