Comput. Educ. Vol. 7, No. 4, pp. 223-226, 1983 0360-1315/83 $3.00 + 0.00
Printed in Great Britain Pergamon Press Ltd

THE USE-OF COMPUTERS IN NURSING EDUCATION,
PRACTICE AND ADMINISTRATION

CAROLYN YucHA and CHARLES M. REIGELUTH

Instructional Design Development and Evaluation, School of Education, 330 Huntington Hall, Syracuse,
NY 13210, U.S.A.

(Received 2 May 1983)

Computers are increasingly being used in an ever wider variety of educational settings. Their use
is particularly applicable in nursing education for a number of reasons. One is the capability of
provided clinical simulations, which closely approximate the clinical experience, yet provide a
controlled environment. The learner has the opportunity to become a primary care provider who
can incorporate previously learned concepts, procedures and principles in a unique situation where
error can occur without harm to clients.

Another strength of computer-based instruction in nursing becomes apparent when one
considers the variety of students in nursing. Currently, nurses are prepared on three different levels;
diploma, associate and baccalaureate. The majority are prepared below the baccalaureate level, but
many wish to continue their education. In addition, many Licensed Practical Nurses and Nurses
Aides return to school to become Registered Nurses. Therefore, students in baccalaureate programs
usually enter with a variety of behaviors, knowledge and backgrounds. Computer-based instruction
can be used to individualize instruction, making education more meaningful and efficient for these
students.

A third reason that computers are enjoying increasing acceptance in nursing education is to
prepare the student for future use of the computer as a tool in nursing. Increasing numbers of
health. care facilities are utilizing computers in patient care management and in record keeping. It
is, therefore, becoming imperative for the future nurse to be computer literate to function effectively
in tomorrow’s health care system.

The purpose of this paper is to review and summarize how computers are currently being used
in nursing education, practice and administration.

NURSING EDUCATION

Computers as a basic tool for education have been available for about 35 years. Health
education, however, has made very little use of this tool. In a survey by Gold and Duncan [1]
questionnaires were sent to 179 schools with health education programs. Of the 95 responses, 617,
made no use of computers, 6.3% used CAI and only 4.2% used computer simulations.

The potential applications of computers in health education is unlimited, both as a motivational
device and as a device for allowing the student to apply knowledge to hypothetical problems
(simulations).

The first use of computer-based education in nursing reported in the literature, began in 1963
[2]. Using PLATO as a simulated laboratory, a learning situation was created that was almost
completely self-directed. At that time, only a few lessons were developed which allowed the student
to control both the rate and direction of her learning. The students in the experimental group (using
the computer) did as well as or better than those in the control group. In addition, the more active
a student had been in the learning process, the more she learned.

In 1966 Bitzer and Boudreaux [3] adapted a complete maternity nursing course for use on
PLATO. For the purpose of this study, students were divided into two groups matched according
to ability. One group took the PLATO course and the other group was given the course in the
conventional classroom manner. A comparison of final examination grades of both groups did not
indicate a significant difference, but the total time students took to complete the PLATO course
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ranged from 28 to 40 h, in comparison to the 84 h that each of the control students spent in the
classroom. It appears, then, that PLATO students learned the same amount of material in 1/3 to
1/2 the time required by the regular classroom instruction. Although some of this difference may
be attributable to the professional instructional design of the instruction on PLATO, it seems likely
that much of the difference is due to the individualization and interactive capabilities of CAI With
medical knowledge increasing so rapidly, this may be a major benefit of CAL

Another CAI program in post-operative nursing care was developed by Kirchhoff and Holzemer
[4]. Evidence again demonstrated that students did learn the material on the computer system.
However, in this study there was no control group for comparison. »

Taylor [5] reported on a project designed at John Abbott College in Montreal, Canada. In this
project, clinical simulations were developed to enhance the clinical experience of nursing students.
Given that the number of clinical hours available for student practice is minimal and the variety
of experiences is limited, computer simulation seems to provide the best alternative to conventional
instruction. Since it most closely approaches the clinical experience and yet provides a controlled
environment, the learner has the opportunity to practice decision-making skills with inmediate
feed-back and without harm to clients.

Computers may also be used to extend the classroom to rural areas. Estes [6] described a program
designed for the RN who is seeking a BS degree. A specially designed van transports a computer
and computer-based courses to distant/rural sites in Pennsylvania. These courses provide the same
content as those offered on campus at the University of Pennsylvania, but they facilitate the efforts
of nurses already in practice to earn a BS degree. This system utilizes both CAI, where all
instruction is on computer, and CMI, in which pre- and post-tests are on the computer and
instruction is presented “off-line” in the form of printed materials, slides, audio tapes, etc. The
computer is able to store and analyze student performance and adapt instruction to each student’s
needs. Through Computer Managed Review and Examination (CMRE), a diagnostic test is
administered, and the student is routed around course content in which she has demonstrated
competence. This system sounds ideal in its ability to individualize instruction for students with
varied knowledge and experience.

Computerized instruction can also make a contribution to continuing education in the health
field. Computers can provide training 24 h a day, 7 days a week, so that health care providers can
have access to educational programs at their own convenience. The MERIT project [7] was
designed to determine the feasibility of using CBE as a means of continuing education in the health
sciences. Case simulations are offered in courseware from Massachusetts General Hospital and
Ohio State University College of Medicine to medical schools, nursing schools, dental schools,
hospitals and health care institutions. This is the only project identified by our literature review
that specifically used computers to up-date present-day nurses or nurses returning to the field.

Computers have also been used in educational settings to manage evaluation in the form of
individualized testing. In the system in effect in the College of Nursing at the University of Florida
[8], students make an appointment to take a test in the Individualized Learning Center within a
specified time in the instructional unit sequence. Students are provided with immediate performance
feedback and two opportunities to retake the test if mastery (set at 90%) is not achieved. This
approach has had several benefits: tests are developed in accordance with a table of specifications
for each goal, expectations for student performance are more clearly defined, students have greater
flexibility in learning rates and testing intervals than in the traditional setting and this external
evaluation approach frees instructor time for special enrichment activities.

In addition to courses being taught and managed by computers, courses are being taught about
the use of computers in the health field. Senior students at SUNY Buffalo School of Nursing have
the opportunity to take a course entitled “Implications of Computer Technology for Nursing” [9].
The course gives a general overview of basic concepts of computerized information processing,
describes major applications in areas of client care, administration, health science education and
health care research and provides a chance for students to interact with a computer through a
remote terminal using a CAI program in nursing. This direct interaction with the computer has
proven to be one of the most valuable experiences of the course for many students. Students
expressed a change in attitude toward using a computer. They felt the hands on experience had
demystified the process for communicating with a computer. The computer lost many of its
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“monster” qualities and became more of a “friend” and “tool”, one which they could manage and
which could be helpful to them.

Similar courses have been offered elsewhere with similar results [10, 11]. So it seems that there
are many nursing programs which are making use of computers to provide or assist instruction
and to manage or evaluate instruction and many are recognizing the valuable contribution
computers can make to health care and are offering elective courses expounding on this.

NURSING PRACTICE AND ADMINISTRATION

The use of computers in health care settings generally falls into one of two categories: those used
in nursing practice to direct and/or record data regarding patient care, and those used for
administrative purposes. McNeill [12] described a system entitled PROMIS in use at the Medical
Center Hospital in Burlington, Vermont. This system assists the practitioner with four functions:

- (1) gathering a data base where the computer has resource information such as techniques, drugs,
patient preparation and patient education;
(2) formulating a problem list whereby the practitioner selects patient problem(s) based on
assessment data;
(3) formulating initial plans for each problem in which the practitioner selects from a repertoire
of interventions related to each problem; and
(4) recording progress notes on the problem.

This system is composed of terminals with touch-sensitive screens that are placed on patient care
units and linked to other key departments (X-ray, laboratory, pharmacy, kitchen). By inputting
information regarding patient medication orders into the terminal on the patient care unit, for
example, the order is transmitted directly to the pharmacy. This saves time previously required for
filling out requisitions and making phone calls, leaving the nurse more time for planning and
implementing quality patient care. Johnson ez al. [13] described a computerized system in use at
a 570 bed hospital in Salt Lake City. This is a system with a central data base and decision making
capabilities. This system extends the expertise of clinical specialists to cover 24 h per day. It detects,
analyzes and generates diagnostic interpretations for selected life-threatening lab abnormalities. It
then generates specific treatment protocols. While this system is limited in its data base at present,
it has the potential to be expanded to cover a greater range of acute and chronic clinical problems.

At the Harvard Community Health Plan a system is used to record, store and retrieve patient
information quickly [14]. On readmission, information about past medical history and previous
contacts is readily accessible.

Systems such as these facilitate record keeping and transmission of patient information among
departments, thereby reducing nursing hours spent in non-nursing functions. In addition, these
systems have the potential for facilitating research in patient care by keeping records of responses
to therapy.

Computers are also being used in nursing administration to keep employee records. Scheduling
of nursing staff has long been problematic and tedious in agencies that require 24 h a day, 7 days
a week, unit coverage. A computerized system has been developed and implemented in Fairview
General Hospital in Ohio to schedule the hours of their 1050 full-time and part-time nursing staff
[15]. This has not only relieved the professional nurse from this time-consuming task, but has
produced more precise staffing, has facilitated budgetary control via computerized management
reports and has increased employee satisfaction. The system is flexible enough to handle requests
for days off, orientation of new employees and holidays. Reportedly, its implementation has
resulted in a considerable monetary saving.

Another system, called Nursing Education Record computer system (NER), performs adminis-
trative functions by keeping individual education records for 701 nursing personnel within one
agency [16]. This method relieves administrators of tedious tasks by providing a complete profile
of all educational activities performed by nursing personnel. This is useful for hospital accreditation
purposes as well as for keeping track of Continuing Education Units (CEU’s) earned by individual
staff. (CEU’s are necessary for relicensure in many states.)
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CONCLUSION

These are just some of the ways that computers are being used in nursing education, practice,
and administration today. One can readily see that the potential is great.

In consideration of the increasing use of computers in health care settings, it behooves
educational facilities to prepare their students to use computers. Familiarity with computers, either
by CAI, CMI and/or courses about computers, would do much to help future nurses overcome
“computer-phobia” and prepare them to function in the health care field of today.
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