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Jollowed this organizational structure.

Most academic institutions keep instructional computing
separate from its administrative computing. In some instances,
particularly at the university level, there are often two distinct
mainframe and supporting communications systems. Portland
Public Schools, the largest schooldistrictin Oregon, has generally

Executive Summary

Recently, however, the use of computers for both academic
and business purposes has progressed from finance, payroll and
student registration functions to sophisticated and highly inte-
grated business and instructional systems. This article explores
the path that Portland Schools has taken during the 1980s and

some ofthe district’ s plans to meet the challenges of the year 2000.

ost academic institutions, whether

they are kindergarten through grade
12 school districts, a community college or a
large university, keep academic or instruc-
tional computing separate from the adminis-
trative or business computing of the organi-
zation. In some instances, particularly at the
university level, there are often two distinct
mainframe and supporting communications
systems. Portland Public Schools, the largest
school district in Oregon serving 55,000 stu-
dents, has generally followed this organiza-
tional structure.

In the early 1980s — when thinking
about studentcomputer literacy meant teach-
ing students to program — Portland installed
classroom labs of terminals in several high
schools connected to the central mainframe.
This mainframe also supported payroll and
personnel systems, finance, and student reg-
istration and report card generation systems.
Elaborate precautions were taken to keep the
student access and use very separate from the
“real business” of the central mainframe.

About this same time, the personal com-
puter was introduced and began taking its
place in both the instructional and business
environments with the school district. Teach-
ers were learning LOGO and using a com-
puter to assist with classroom management.
Expansion of the mainframe communica-
tions network was also a major area of activ-

ity during this time frame. Finance and
school personnel needed access to informa-
tion on a daily rather than a weekly basis.
When the mainframe did not offer timely
enough solutions, innovative staff members
in both the administrative and instructional
areas began to write their own applications
using a personal computer.

In the last 10 years, the use of compuiers
for both academic and business purposes has
progressed from basic finance, payroll and
student registration functions to sophisti-
cated and highly integrated business and
instructional systems. We will briefly ex-
plore the path that Portland Schools has taken
during the 1980s and some of the school
district’s plans to begin to meet the chal-
lenges of the year 2000.

The Early 1980s

The major challenge facing the depart-
ment of information services during the late
1970s and early 1980s was the implementa-
tion of an updated financial system. This
system included financial reports, accounts
payable checks, warehouse inventory, and
requisition and purchase order processing. It
interfaced with the payroll/personnel system
and provided for a budgeting system that met
state and federal requirements. It also in-
cluded one of the first attempts by informa-

tion services to put computing power in the
hands of the users: the giving of terminals to
finance clerks for use of an on-line batch
processing and balancing system.

The selection and conversion of a finan-
cial system from another school district using
a Honeywell mainframe was a difficult and
challenging process. Not only was the avail-
ability of financial software limited foranon-
IBM mainframe, it was also difficult to find
aschool district of similar size with a system
that came close to meeting our needs. The
conversion took place in two phases. The first
phase involved adapting the acquired finan-
cial system and all of its transactions to meet
our needs and integrating with the payroll/
personnel and work order tracking systems.
The second phase required the conversion to
a more updated database management sys-
tem, whichinvolved many language changes
inside programs.

The other major area for systems devel-
opment in which a great deal of activity was
underway was with student information sys-
tems. A significant transition from flat file
maintenance of student data to an integrated,
IDS-II DBMS hierarchical database was tak-
ing place. This effort included the develop-
ment of the on-line capability for student
registration using Honeywell’s Data Man-
agement 4 Transaction Processing System
(DMATP). Many shifts in philosophy for the

28

Journal of Systems Management

Reproduced with permission of the:copyright:owner. Further reproduction prohibited without permissionyyapnw.manaraa.com



processing of student information took place
during this transition. For instance, in the flat
file environment, which was usually orga-
nized by school, students could be enrolled in
more than one school and go undetected for
a period of time. In the database environ-
ment, which has the potential for multiple
views, students could have only one primary
association with a school. When a student
transfers from School A to School B, his
association with School A is automatically
terminated.

On-line access for student registration
was first made available to the district’s 10
high schools. It represented a major training
and support effort, since it was the first time
that our small communications network of
terminals connected to the mainframe had
multiple connections outside the central ad-
ministration building. It also marked the
beginning of a continuing effort to integrate
student information systems.

Anattendance system wasadded shortly
after the registration system was complete. A
subsystem tracking special education student
placements and services was also developed
without the traditional batch processing ac-
companiment. The special education system
used the smdent registration information al-
ready available and combined it with infor-
mation specific only to special education
students.

Another student-related activity in-
volved the geo-coding of the school district
for use in bus routing by the student transpor-
tation department. This system saved the
district more than $1 million in its first year
of implementation and, with enhancements,
continues to represent significant cost sav-
ings. Geo-coded student residences are used
as well to determine school boundary
changes for balancing the student popula-
tions in neighborhood schools and planning
for any growth or declines in student enroll-
ment.

During this time, the emphasis was on
enhancing basic business systems. The only
involvement that the department of informa-
tion services had with instructional comput-
ing was the maintenance of two computer
labs of terminals connected to the mainframe
to teach programming and computer science.

The Mid-1980s

While the first microcomputer purchase
in Portland Schools dates back to 1981, sig-
nificant investments in microcomputer tech-
nology did not begin until school year 1982-
83, when a plan for instructional technology
was developed and introduced. Superinten-
dent Matthew Prophet placed a high priority
on computer literacy for Portland’s students,
and the departments of information services
and curriculum worked closely to implement
a plan for taking technology into the schools.
The plan focused on teaching students to
program — experiences for students ranged
from LOGO to FORTRAN, depending on
the grade level. Several demonstration
projects were started to put technology in the
hands of teachers so they, in turn, would be
able to work with students. Much emphasis
was placed on student-to-computer ratios as
a way of measuring equity.

Because of their early recognition of the
magnitude of support issues with microcom-
puters, IS and curriculum worked together to
set evaluation and acquisition standards for
hardware and software to be used in both
schools and offices. Physical plant electron-
ics staff were trained in maintenance and
repair, and emphasis was placed on staff
development for both instructional and sup-
port staff. An in-service relationship for staff
development credits was established with
Portland State University for teaching staff to
gain both credit and background in the use of
computers in the classroom. Information ser-
vices staff with a background in adult educa-
tion and teaching began teaching support
staff word processing and spreadsheet appli-
cation programs.

In 1985, a specific group called user
services wasformed within the department of
information services toserve asatraining and
support resource for microcomputer sys-
tems, to manage the evaluation, acquisition
and placement of administrative and instruc-
tional hardware, and to support all of the
student information systems. This group was
also involved in the selection of teachers for,
and the administration of, "Technology on
the Teacher’s Desk" grants that placed com-
puters on teacher’s desks for instructional
materials development and classroom man-
agement activities.

The systems development group within
information services continued to expand

and integrate the student information sys-
tems. The grade reporting system was inte-
grated with the student database, high
schools agreed on a uniform master course
directory and plans for acomprehensive stu-
dent transcript were beginning to take form.
Attendance tracking and support expanded
with the use of computerized calling systems
using information downloaded to a micro-
computer. Additional accommodations to
student systems for identified special popula-
tions were increasing in frequency and com-
plexity. The communications network expe-
rienced rapid growth as middle and elemen-
tary schools were added to the network. The
district quickly moved to the workstation
concept for mainframe connections so that
users could have both the power of the micro-
computer and the mainframe within one sta-
tion.

In the business area, users were begin-
ning to develop their own applications, often
duplicating or re-entering dataalready found
on the mainframe. Users increasingly asked
for downloads of information as well as for
microcomputer programming and develop-
ment. The finance development team contin-
ued to work on enhancements and additional
subsystems for the system implemented in
the early 1980s. A fixed assets system was
developed and implemented as well as a
school cafeteria meal planning system to
assist in the preparation and distribution of
meals to schools. The need to replace the
payroll/personnel system was identified and
alarger mainframe and expanded communi-
cations facility were acquired.

The implementation of the Instructional
Technology Plan and the development of
appropriate training and supportsystemsrep-
resented a significant addition to the respon-
sibilities of the department of information
services to the instructional arena. This in-
volvement has continued to expand.

Late 1980s To The Present

As the microcomputer matured and lo-
cal area networks were becoming a major
part of instructional delivery systems as well
as day-to-day business operations, informa-
tion processing for Portland Schools has be-
come more and more complex and diverse.
Applications development includes main-
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frame and microcomputer integration as well
as stand-alone microcomputer applications.
For the first time, support systems are being
developed that have direct impact on stu-
dents and teachers rather than a supportive
impact.

Itis clear the personal computer has had
a significant effect on the way in which
Portland Schools does business. Teachers
involved in demonstration projects report
that they are invaluable for classroom man-
agementactivitiesas well asanexcellent tool
for instructional delivery. Portland Schools
currently has about 6,000 microcomputers,
about 80% of which are in the district’s
classrooms (the rest are in support offices).
The Apple Ile still represents the majority of
instructional computers, though Macintosh
computers are steadily increasing in number
and many of the high schools use IBM PCs,
particularly in the career and technical edu-
cation classrooms.

Many instructional computers are net-
worked and can be described as integrated
learning systems that include courseware in
language arts, math and science. Other net-
worked computers are used in writing labs,
which reflects the emphasis on writing in the
curriculum of the school district. The use of
overhead panel displays, laserdiscs and
VCRs with computers reflect the trend to-
ward instructional delivery viaamulti-media
approach. Science labs include computer
probes, and drafting and design classrooms
house computers with CAD/CAM software.
With the use of spreadsheet and graphics
software, science and math curriculum is
changing because research and data analysis
activities are not the tedious and difficult
activities that they once were.

The nation is replacing the old card
catalog system with automated library sys-
tems, and so are our school libraries. In fact,
school libraries are becoming communica-
tions centers accessing primary sources of
data via telecommunications, as well as tap-
ping into each other’s libraries for expensive
resources thatnolongerhave to be duplicated
because tracking and access is so much
easier. The emphasis for information access
for students is shifting to beyond the walls of
the classroom and school to a far more global
approach. Students in Portland are communi-
cating with students all over the world via

bulletin board and satellite communications.
Inthe business area, personal computershave
made possible applications that were tradi-
tionally too small or too time consuming to
develop for just a few users. Recently a
personnel substitute system on a local area
network was put into place that streamlines
the tracking and assignment of substitute
teachers and secretaries. The risk manage-
ment group has also downsized to a net-
worked system for keeping workers’ com-
pensation records and information. The
school police track gang habits, descriptions
and activity on a specially developed local
area network system.

Integration issues are becoming a pri-
mary focus on the part of the systems devel-
opment staff. Integration of mainframe sys-
tem to other mainframe systems, to business
microcomputer systems, to automated
school library systems, to local student
scheduling systems, and to special education
IEP systems is acontinuing challenge. These
issues call for different skill sets among the
information services staff than those of tradi-
tional mainframe programmers. They also
call for an ever-widening communications
system to support the interfaces.

Conclusion

The line between academic and admin-
istrative computing is becoming very fuzzy.
One reason for this, as already mentioned, is
thatinformation servicesis developing appli-
cations for use directly by teachers and stu-
dents. In the past, applications development
was done only to support the business side of
running a school district. For example, in
conjunction with the research and evaluation
department, an adaptive testing system was
developed for the achievement tests that
Portland Schools routinely administer. This
system provides the facility for students tosit
at a personal computer and respond to test
items with only the enter key and spacebar.
As the student answers questions, depending
upon whether the answers are correct or
incorrect, the next question will either be
more difficult or easier. In this way, students
can significantly shorten their time taking
tests as the system “adapts” to the student.
Testresults can then be graphed and reported
to teachers and principals on both an indi-

vidual and class basis.

Tracking of student progress has gone
beyond the traditional test scores, grades, and
attendance. Information services has re-
cently developed two systems that integrate
with the student information systems and
provide much needed information to admin-
istrative as well as instructional staff. The
service information system (ServIS) tracks
and reports on all services that a student
might be (or has been) involved in from
traditional school enrollment and behavioral
counseling services, to talented and gifted
associations and special education services.
This system allows those with aneed toknow
a complete picture of a stdent’s school
experience. The other sysiem that serves
students more directly is a job resource bank
for students involved in career and technical
education. This bank matches students to
jobs as well as jobs to students, and serves the
entire school district. It has several selection
criteria based on students’ backgrounds as
well as job location and type.

Another key example of the melding of
instructional and administrative computing
isin the area of staff development. Tradition-
ally, staff development for teachers has been
directly related to instructional activities
with accompanying credits toward certifica-
tion maintenance. However, teachers now
need basic knowledge of computers in order
forittobeatool rather thanamaster. Training
typically available to support staff in basic
computer awareness, word processing, data-
bases and spreadsheets is being provided on
an ever increasing basis to instructional staff
as well. Curriculum is currently being re-
viewed and selected that includes software
that teachers must know how to use. The
implication is that teachers have the neces-
sary skills for these tasks.

The primary reason for the “fuzziness”
of the line between instructional and admin-
istrative computing is the explosion of the
need for greater connectivity and communi-
cations. In fact, both long-range plans for
information services and instructional com-
puting embrace a common communications
plan. Itisclear thatmost classroom personnel
perform both instructional and administra-
tive tasks and have a distinct need to commu-
nicate electronically with students, their
other teaching colleagues and the support
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services available to them. As support needs
grow in complexity, so do the needs of staff
to communicate more quickly and efficiently
with their diverse colleagues throughout the
school district.

Currently, the district’s network plan-
ning team includes members from informa-
tion services, curriculum, career and techni-
cal education, faculty, educational media,
television services, architecture, electronics,
and electrical support groups. This group has
developed a well supported plan for acquir-
ing local area networks, whether their pri-
mary use is administrative or instructional. It
attempts to educate the end user as well as
establish guidelines for cabling, hardware,
software, training and support so that well
informed plans and purchases can be made.

In the meantime, physical plant and
information services personnel are working
on setting structured cabling standards for the
district’s buildings. Just as fewer and fewer
computers exist in a stand-alone environ-
ment, fewer and fewer classroom or office
networks are self-contained. There is in-
creasing demand to connectone to another or
to the central mainframe. Also, given the
nature of instructional computing with a
growing emphasis on multi-media ap-
proaches and graphics, cabling plans will
have to be robust enough to handle a wide
variety of speeds and data types.

The school district’s network planning
team makeup and planning process is repre-
sentative of a trend in other areas of planning
across the school district. The tighter fiscal
times is one reason for this shift. Oregon
recently passed a property tax limitation bill
that seriously limits and reduces funds avail-
able to schools. Making the most of limited
resources hasbecome evenmore challenging
in recent years. There is also recognition of
past mistakes in the implementation of sys-
temsandtechnology: notenough staff devel-
opment; too much emphasis on the computer
itself, not enough on its application to the
curriculum; late recognition of the impor-
tance of adequate physical plant infrastruc-
ture to support technology; and not enough
planning.

This trend, along with the technological
changes that are occurring, has yielded gen-
eral agreement across the school district that
the development of acommunications infra-

structure is essential to the successful and
continued use of technology as a tool for and
part of our students’ educational experience.
With the rapid rate of increasing available
information, the teacher’s role has shifted
from a knowledge-giver to one of a facilita-
torfresearch assistant for students. While
many doubt that books will disappear, use of
learning resources outside the classroom is
growing at a rapid rate. Just as teachers must
be able tocommunicate with their colleagues
down the hall, across the city and around the
world, so must our students, since their world
is far more immediate, global and diverse

than that of the school experience of students
even 10 years ago.

Portland is systematically working to-
ward building this communications infra-
structure. It will be expensive given the age of
many of our school buildings and the com-
plexity of the technology. There is also clear
recognition that the target is moving. How-
ever, the price of not implementing this plan
will much, much higher.  [sM]

Blair Stiggins is manager of user services in
the department of information services at the
Portland Public Schools in Portland, OR.
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Academic Com puting (continued from page 20)

tronically to the purchasing department for
creation of the purchase order. Since the
specification of the purchase has already
been made in the system, the purchasing
department no longer has to re-type the order
onto a specific form. Rather, the purchase
order is printed on a laser printer after verifi-
cation.

The purchasing department can now use
the system to determine whether the mer-
chandise ordered has been received on cam-
pus, whether the invoice has been received,
whether it has been paid and, if so, the date of
payment. In the past,anumber of phone calls
would have been required to obtain this
information.

As this example shows, access to the
system from across campus is needed to
utilize the system fully. An Ethemet back-
bone has been installed across the campus,
and departments are now being attached toit.
Figure 1 shows the kinds of devices attached
to the network.

The "Academic LANs" in Figure 1 in-
clude academic department LANSs and stu-
dent computer labs. As is suggested by the
diagram,any user can accessany academicor
administrative mainframe (if the user has a
valid account on that system). It is also
possible for a user on one LAN to send a
message or a file to a user on another LAN
connected to the backbone.

The advantages of local area networks,
wide area networks and network backbones
are well known to those in industry. On a
college campus the challenge is to educate

employees on their value and to convince
people to use the network regularly. The
capabilities provided by the new administra-
tive software provide part of the incentive to
leamn the new technology. As departments
and individuals begin to find new applica-
tions for networking in their work, word of
mouth will help to attract others.

Conclusion

In terms of research on computer infor-
mation systems, universities are on the lead-
ing edge; but because of differing require-
ments and external factors, they are often lag
behind industry in applications. This article
hasshown some of the different problemsand
focii of the academic environment and the
course that one university has taken.  [3sm]

Ronald L. Lancaster, Ph.D., is an associate
professor of computer science at Bowling
Green State University in Bowling Green,
OH. Heis also directing Project-90, a multi-
year project intended to replace the
university's central administrative systems
with licensed software.

Dennis D. Strouble, Ph.D.,J.D., is an assis-
tant professor of management information
systems, also at Bowling Green State Univer-
sity, where he concentrates on the area of
information resource management. He is
also the current president of the ASM Toledo
Chapter and has done consulting in strategic
information systems and computer law.
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