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Abstract

Background: It is becoming increasingly important for health professionals to have an understanding of health informatics.
Education in this area must support not only undergraduate students but also the many workers who graduated before informatics
education was available in the undergraduate program. To be successful, such a program must allow currently-employed students
with significant work and family commitmentsto enroll.

Objectives. The aim was to successfully create and teach a distance program in health informatics for the New Zealand
environment.

Methods: Our students are primarily health professionalsin full time employment. About 50% are doctors, about 25% nurses,
and the rest include dentists, physiotherapists, and medical managers. Course material was delivered via the World Wide Web
and CD-ROM. Communication between students and faculty, both synchronous and asynchronous, was carried out via the
Internet.

Results:. We have designed and taught a postgraduate Diploma of Health Informatics program using the Internet as a major
communication medium. The course has been running since July 1998 and the first 10 students graduated in July 2000. About
45 students are currently enrolled in the course; we have had a dropout rate of 15% and afailure rate of 5%. Comparable dropout
figures are hard to obtain, but arecent review has suggested that failure-to-complete rates of 30% to 33% may be expected.

Conclusions: Internet technology has provided an exciting educational challenge and opportunity. Providing aweb-based health
informatics course has not been without its frustrations and problems, including software compatibility issues, bandwidth
limitations, and the rapid change in software and hardware. Despite these challenges, the use of Internet technology has been
interesting for both staff and students, and a worthwhile alternative for delivering educational material and advice to students
working from their own homes.

(J Med Internet Res 2001;3(3):e26) doi: 10.2196/jmir.3.3.626
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informatics, what stethoscopesareto cardiology.” [2] However,
computersremain an essential part of any teaching about health
Hedlth informatics is not just information science for health  informatics. As Edward Shortliffe has said: "Schools need to
professionals. One definition of health or medical informatics 00k beyond computer literacy concerns to develop formal
is that it: "Comprises the theoretical and practical aspects of mform_atlcscu_rrlculathat meet the needs of future_ practlthners
information processing and communication, based on knowledge whowill function asusersand creators of dataand information.”

and experience derived from processes in medicine and health  [3] Intemet technology is starting to be used in the
care” [1] It has been said that: "Computers are to health medical-education process in Australia and New Zealand and,

increasingly, information-technology skills are needed for good
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medical practice. Thispaper addressesissuesrelating to the use
of the Internet in teaching health informatics.

The Internet was chosen as a major medium for delivery of the
course because New Zealand has along and narrow shape and
a sparse population. Although distances between centers are
not great, travel in New Zealand isinconvenient, especially for
the people who have been identified as likely to participate in
the Diploma Course. A distance method of teaching is needed
to allow more potential studentsto take part. AsHersh [4] states,
potential studentsfor courseslike thisare likely to be working,
have limited time, and be unwilling to move to complete a
traditional course. In particular, the authors and other members
of the development team believe that the use of Internet
communication would significantly increase the quality of the
educational experience of the students, alowing better
communication between participants and better support for
students.

Methods

The Course [5] is aimed at increasing the number of people
skilled in health informatics in New Zealand. Although there
issignificant interest in thetopic, health workersin New Zealand
have uneven skill levels and often work outside their own
personal skill level inisolated environments. The primary goals
of the course are:

- Raising health professionals understanding of health
informatics and computer technology, including: the
effective use of common software, communication tools,
and some of the concepts underlying the use of computers
in health care.

« Providing academic recognition of informatics skills, by
awarding a diploma.

- Developing anetwork of expertise, comprising alumni and
the current students and staff, to promoteinformaticsinthe
New Zealand health system.

« Reaching people working in
environments.

relatively-remote

The developers of the course chose to deliver the course by
electronic methods, especialy because these methods are
flexible and the students need to receive and work on the course
material at times that suit their lifestyle.

The diploma is one of a number offered by the University of
Otago, the second-largest university in New Zealand. Entry is
open to graduates with at least a 3-year bachelors degree and
to people with equivalent education (such as nurses trained
before the bachel or-of -nursing degree was introduced) who are
working in thefield of healthcare or have astrong interest in it.
Fees vary but are about US $4000 for the whole diploma for
New Zeadand residents. Until now, advertising for this course
has been confined to New Zealand.

Students have participated from all of the provinces of New
Zedland and from overseas (Australia, Brunei, Papua New
Guinea, and the United Kingdom) but all face-to-face meetings
have occurred in New Zealand. Our students are primarily health
professionalsin full-time employment. About 50% are doctors
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and about 25% are nurses; the rest include dentists,
physiotherapists, and medical managers. The students study
outside of regular working hours. Because the need for
significant travel would preclude students' participation in a
traditional face-to-face course, the authors and the devel opment
team hoped the use of Internet technologies for communication
would increase the participation and interest of the studentsin
the course, aswell as giving the students an insight into the use
of these communication technologies, which are rapidly
becoming vital tools of health professionals.

The authors and the development team believe that this form
of education is likely to be widely used in the future and that
the benefits of electronic teaching include:

- Demongtration of the advantages of instruction using
electronic media such as: hyperlinks, multimedia, and all
the tools that computer-based courses can provide.

- Potential increasein the students' confidencein their ability
to learn new software packages, based on their use of the
course material, which is a software package, albeit one
that is designed to be easy to use.

- Advice on the most suitable software applications from a
teaching staff experienced in thisform of course delivery.

- A flexible working pattern for the students, with support
for different learning styles [4].

The authors met weekly via Internet technologies while
developing the educational material - and continue to meet
weekly using these technologies. In addition, the authors have
met face-to-face. The authors use | nternet technologiesfor direct
supervision of the students.

A number of communication software packages have been tested
and evaluated. We expect to continueto try out new technol ogies
asthey appear, and will use newer oneswhen they offer superior
reliability, flexibility, or both.

Overview of the Diploma of Health I nformatics Cour se

The New Zealand Education University systemincludesaperiod
of study called a "paper." Points for a paper are based on the
hours of study per 15-week semester. Each point is roughly
equivalent to 2 hours of study per week. For this diploma, the
student must obtain 40 points to graduate. To earn 40 points, a
student must compl ete and pass 4 papers, since each paper with
a passing (above 50%) grade is worth 10 points and no points
are awarded for afailed paper.

The course includes 2 compulsory introductory papers, each
lasting 15 weeks. Students are sent a questionnaire before the
course to assess their level of computing expertise. They are
then classified into 1 of 3 groups based on level of expertise
(Table 1).

Students have rarely had any programming experience and have
rarely previously completed any university-level courses in
computing. Even students scoring at quite high levels of
expertise areinterested and stimulated by theintroductory paper,
especialy by learning the techniques required for group
interaction.
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Table 1. Expertise levels of students, based on skills

Parry et a

Expertiselevel

Skills

Advanced
Medium

Beginner

programs from the Internet or CD-ROM
Office Professional software

Has experience with word processing. Can use e-mail

The initial paper (701) is an introduction to the computer and
to standard office-suite software. Microsoft Office Professional
is used as the teaching tool, along with graphics packages such
as Paint Shop Pro and HTML-development tools such as
Composer or FrontPage. Although the students may have used
these packages before, we expect the studentsto be ableto gain
a deeper understanding of the use of these tools and ultimately
to develop simple programs using Visual Basic for Applications.
The second paper (702) provides an overview of the discipline
of health informatics.

There are 5 other papers, from which the student selects 2 to
complete the requirements for the diploma. These papers
examine in more detail specific aspects of health informatics.
Thefull listis:

« 701 Essential information-management skills

« 702 Principles of health informatics

« 703 Project devel opment and software design

« 704 Bvidence-based practice

« 705 Computer-aided learning

« 706 Research methods and statistics in the health sector
« 707 Persona project in the area of health informatics

For each paper, each student isgiven: aCD-ROM with themain
course material, alist of recommended textbooks, and areading
list with between 20 and 30 journal articles or book chapters.

Other relevant material, including hyperlinksto more resources,
is posted on aWeb-based file-sharing system, Basic System for
Cooperative Work (BSCW) [6],. BSCW provides areas for
asynchronous discussion, file storage, and hyperlinks, with an
extensive and powerful security model that allows rights to be
assigned to individual users and groups. Asynchronous
discussion is similar to discussion by e-mail except that all
related postings are grouped together in "threads," asisthe case
in Usenet newsgroups. For example, a student may post a
guestion, and both staff and students may reply to it. Because
communication is asynchronous, these replies may be spread
over anumber of days. Interested people can view the progress
of the discussion and contributeto it at times of their choosing.
In contrast, synchronous discussion is similar to a discussion
by telephone, requiring that all parties are present at the same
time. Some areas of BSCW are set up to alow posting of files
and hyperlinks by staff, some by students, and some by both.
Details of the electronic resources, including BSCW, are shown
in Figure 1. BSCW isused primarily for material and files that
are updated during the semester; at the end of the semester, this
meaterial isarchived and, if appropriate, included on the Web-site
or CD-ROM the next time the paper is offered. The
World-Wide-Web-based materials in the private area are
password protected. Errata and additional materials to support
the CD-ROM are also published in the private area.

Figure 1. Communication links and electronic resources for the diplomaof health informatics
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Details of Teaching Techniques

Workshop

The authors consider aface-to-face workshop that isheld at the
beginning of all papers essentia to the effective functioning of
the participants after they have returned to their own working
environment. When participantsinteract from their remote sites,
each participant requires amental picture of other participants.
Initially, attendance at these workshops was not compulsory,
but non-attendees found difficulty in participating fully in the
group discussions, so this attendance was made compulsory.
For these workshops, subsidized travel and accommodation is
provided for students. Until now, all workshops have been held
in New Zealand, but if overseas participation increases,
workshops may be held overseas in, for example, the United
Kingdom.

The goals of the workshops are for the students to:

«  Meet and interact with fellow participants and the teaching
staff.

« Start work on their group projects (described below, in
Coursework and Communication), with face-to-face
meetings.

«  Learnabout the communications software (described below,
in Coursework and Communication).

« Learn about aspects of the course and meet expertsin the
field.

Figure 2. Screen shot from a course CD-ROM
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+ Havefun.

In the first workshop, the aim is to provide the student with a
thorough background in use of the conferencing software and
the BSCW server. Most students arrive at the workshop feeling
alittle unsure about their capahilities; it isvital that the students
gain confidencewhile still at the workshop, asthissignificantly
reduces technical problems once they have returned home. In
addition to practical demonstrations and exercises on their own,
we provide a printed handbook for each participant.

Course Materials

At the workshop, students are given aCD-ROM containing the
course materials, along with a paper booklet of photocopied
readings. The CD-ROM was constructed using Macromedia
Authorware 5.1 and includes graphics, text, and videos (Figure
2). Students can save annotations to the CD-ROM on their own
machines hard drive; and alog is kept on their machine of the
"pages' they have visited. The CD-ROM includes software
needed for the course (eg, for zipping/unzipping
[compressing/uncompressing files] and for browsing), a
printable PDF (Portable Document Format) image of the course
material, and extra example-application files. Each CD-ROM
has about 10 modules, with a competency test for each module
(see below, in Coursework and Communication). A textbook
such as van Bemmel's book [1] is supplied for each paper.

Hinf702

Hel Gl : Print

Magnetic Resonance Imaging - MRI

Animaging modality that produces images by evaluating the differential response of atomic nuclei in the body when the
patient is placed i an mtense magnetic field The MRI image 1s essenhally 3 dimensional - as the data is recorded as a senes
of "Voxels" (volune elements). Sets of these can be reordered to prowide a complete 3 dimensional model of the patent.
Images can then be produced in any plane. Functional MRI is a new development using either contrast media or alteration of
the data collection process to study bload flow etc. MRI is better at imaging soft tissue than CT but involves more expensive
equipment, and greater computing power. MRI does not mvolve any tomsme radiation dose to the patient. for more about

MRI see: http/fwrarw. c1s.nt. eduhtb ook s/mn/

Image size: 2561256 10 bits/pixel - (These tnages are 3 bits/puzel) Images from the wisible human project
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Coursework and Communication

Of the total marks assigned in each paper, 60% are given for
individual tests and 40% are given for a group project.

The group project is an interesting and exciting challenge for
al participants, including the staff members. In each paper,
there is a group project that aims to reinforce and expand the
topics discussed in that paper. Group projects have resulted in
reports subsequently published in this journal [7]. In addition
to the group projects students submit competency tests, for
example databases or Web-pages they have developed, at set
times during the semester. The group meetings (described in
more detail later in this section) are also used as tutorials and
discussions about the current competency test. Although this
imposed timetable reduces flexihility, it allows students with
problems to be identified early in the semester, before they are
too far behind.

After the initial work in the face-to-face meetings at the
workshop, the group meets using I nternet-conferencing software.
The authors and development team have tried synchronous
packages and asynchronous packages, and each group decides
upon the package, or combination of packages most suitable
for their needs. Most choose NetMeeting and e-mail as their
primary communication methods and BSCW as their location
for posting documents. Where there is difficulty with the
Internet-based audio-conferencing such as NetMeeting some
groups have el ected to use one of avariety of text-chat software

options (eg, 1CQ).

Internet-based audio-conferencing is presently difficult to
manage, and the technology is often unreliable. We have
established a set of guidelines for running Internet-based
audio-conferences, to maximize the benefits of time spent
on-line. Students become frustrated when they lose contact with
the meeting or when they cannot hear; at present, these are
recurring issues with Internet-based audio-conferences.
Computer hardwareisimportant to reliability, since some sound
cardsare not fully compatible with the software. The card must
have full-duplex sound capability (the ability to support sound
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transmission and reception at the same time), to allow efficient
communication. A 56K or faster modem allows much higher
quality of communication.

The guidelines for running Internet-based meetings are:

Participants must have met in person.

Agendais prepared and circulated in advance.
Chairperson controls meeting and writes minutes.

Method of voting isagreed on - eg, it is agreed that silence
equals consent.

Chairperson summarizes at the end of each agendatopic.
Minutes are circulated the same day as the meeting.

Asynchronous communication tools.

The majority of the asynchronous work was done using e-mail
which, for the University of Otago system, is limited to
messages | ess than or equal to 1 Megabyte (MB). Although we
set up some newsgroups, the majority of document sharing and
threaded discussions took place via BSCW, BSCW was
developed by the German I nstitute for |nformation Technology
[8] and is free for use by educational ingtitutions. BSCW is a
collection of scriptswrittenin the Python programming language
that reside on a World Wide Web (WWW) server and allow
secure file storage that is accessed via Web pages. One of the
most useful features of BSCW is the ability to "version" a
document. Thisallows changesto be made, while still allowing
access to the original document and intermediate versions.
Access control alowsthe staff to limit what each user of BSCW
can see - for example, discussion groups, a software archive,
and the user's project area -with appropriate rights of access
(for example, read, write, or delete). The teaching staff has
access to all areas including the definitive course-production
documents, student results, and administrative areas. A typical
BSCW screen shot is shown in Figure 3.

We are running the Windows NT version of BSCW 3.2, using
Microsoft's Internet Information Server 4.

Synchronous communication tools.

JMed Internet Res 2001 | vol. 3 |iss. 3| €26 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Parry et a
Table 2. Assessment of synchronous communication tools
Tool Name (Tool Tool Type Number of Participants Cost Degree of Use Comments
Company)
VoxChat (Voxware) Audio chat andtext Upto5 Free Used by al staff and  longer supported
chat; half-duplex* students when the
coursewas launched
Internet Conference Audio chat and text  No limit imposed by software, ~ About US$40 per ~ Widely used, when  Easy-to-useand reli-
Professional (Vocal- chat, whiteboardt but needs 4 KB/second band- seatt plus an un- first purchased; sub- able product let
Tec) width per audio connection to known cost for serv-  sequent use fore- down by acomplicat-
server (eg, for 10 usersthe serv- er stalled by licensing  ed modefor connect-
er's connection to the Internet problems ing to a meeting; no
must be at |east 40 K B/second of longer supported
bandwidth)
ConferenceRoom Text chat Up to 200 US $100 Used as a backup A simple-to-use,
(WebMaster) systemif other syss  Web-based text chat
temsnot available  system, with few
features
NetMeeting (Mi- Text chat and audio 5 free; up to 25 with licensed OnLive (theserver): Used by al groups  OnLiveextends Net-
crosoft) and OnLive chat, whiteboardt,  server US $2,500 for 25 since 1999 Mesting by allowing
server (White Pine)  application sharing seatst for education- audio chat between
a use;NetMeeting more than 2 partici-
(theclient): free pants
1CQ (Miribalis) Text chat No limit Free Used by 1 group Easy-to-use and
well-designed

i Half-duplex: user has to wait until sound reception stops before user can transmit sound.
T Whiteboard: a common graphical areathat can be seen and edited by all participants.
* Each computer requires a seat

We assessed some synchronous communication tools (Table on cost, number of participants, and reliability. Currently we

2), and have a policy of exploring new technologies as they  primarily use the NetMeeting/OnLive combination.
become available. We appraised each system based primarily
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Figure 3. BSCW screen shot
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Results

We have designed and taught aPostgraduate Diplomaof Health
Informatics program using the Internet as a major
communication medium [5]. The first 10 students graduated
from the course in July 2000. About 45 students are currently
(July 2001) enrolled in the course because we have had a
dropout rate of 15%, and a failure rate of 5%. Comparable
dropout figures are hard to obtain, but a recent review has
suggested that failure-to-complete rates of 30-33% may be

http://www.jmir.org/2001/3/e26/
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expected [9]. Dropouts have tended to occur either just after the
workshop, when fees can be refunded, or due to outside events,
such as changein employment or family circumstances. Gender
distributions and percentages of students qualified as a doctor
are shown in Table 3. (Date-of-birth data is not presented
because it is not recorded in our system.)

Student evaluation of the course, using the standard University
of Otago evaluation system (a 5-point scale; 1 is worst, 5 is
best) has averaged above 4 for satisfaction; the University-wide
averageisabout 3.5. Unfortunately, this eval uation system does
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not allow comparison with other papers offered by the
University.

We hope to make the papers available to awider audience, both
as adiploma and as a series of short courses. Initidly thisis
being pursued in collaboration with the University of Tasmania
and the University of Auckland. In addition, the 701 and 702

Table 3. Student Gender and Professional Background, up to June 2001

Parry et a

papers form the basis for some undergraduate teaching at the
Wellington School of Medicine. Four of the diploma graduates
are currently studying towards Masters degrees in health
informaticsand 1 is continuing onto aPhD. Some publications,
for example [7], have been produced by students and staff as
part of the course.

Paper Cumulative Number of Female% Male% Medical Degree%
Students

701 (Introduction; compulso- 65 431 56.9 431

ry)

702 (Overview; compulsory) 54 40.7 59.3 4.4

703 (Database Systems) 14 28.6 714 64.3

704 (Evidence Based Prac- 12 25.0 75.0 66.7

tice)

705 (Computer Aided 10 70.0 30.0 30.0

Learning)

706 (Research Methods) 14 64.3 35.7 214

707 (Research Project) 6 50.0 50.0 66.7

All papers 175 434 56.6 451

Technical difficulties were encountered in 3 main areas:

1. Software compatibility. Although the course was based
on the Windows platform, many of the synchronous
communication tools had problemswith different hardware
and driver configurations. This was a particular problem
with sound cards. Because the students used home PCs
there was little control of the hardware setup or of other
software that could cause potential problems. Even use of
a standard office suite caused problems with different
installations, especially when the software was pre-installed.

2. Bandwidth limitations. At the beginning of the course, a
33K modem was the standard for home use. Although 56K
modems are now commonplace, many areas of New
Zeadland have difficulty obtaining connections at data
transfer rates above 4 K B/second, because of telephone-line
quality. In addition, the university network is chronically
congested despite regular upgrades. This has often limited
use of the audio tools for discussion. Files larger than 100
KB areroutinely zipped to reduce bandwidth overheads.

3. Software and Hardware Obsolescence. Thisis a major
issue due to the current lifetime of software. Since the
course has started there have been 2 generations of
Windows operating systems and 3 generations of Microsoft
Office suites. Although changes from generation to
generation are often cosmetic, changes in, for example,
screen appearance, menu location, or menu labels impact
strongly on the usefulness of videos or labeled diagrams
that demonstrate particular actions needed to perform a
task. Fileformats have al so changed; this presents particular
problems for Microsoft Access, as the earlier versions
cannot read later files. Generally, older versions of software
are not available after new versions are released, so the

http://www.jmir.org/2001/3/e26/

approach of sticking with an old version for alongtimeis
not feasible.

These technical difficulties cause greater problems when
students first begin work for the diploma than later on. Asthe
students become more confident and skilled, they can overcome
these difficulties, and indeed see this as one of their greatest
achievements.

Discussion

Teaching an electronic course requires a shift in attitude from
teaching in a face-to-face environment. The majority of the
interaction with the studentsis done via text-based methods, so
the communication style is different from that of a classroom
situation. Care hasto betaken to avoid confusion, and feedback
from the students has to be encouraged to confirm
understanding. The delay in feedback with asynchronous
communication can cause frustration and in some cases
irritation. The deadlines for competency tests are on a
Wednesday, so that students with difficulties working over the
weekend can contact staff and receive a reply before the
assignment is due.

We have used a combination of different packages to teach our
course. It seemsthat at present this approach is superior in cost
and flexibility to an approach based on a single solution [10].
Other courses in health and medical informatics (for example,
those from Monash University in Melbourne, Australia [11]
and Oregon Health Sciences University, USA [12]) have used
techniques similar to ours although as graduate certificates they
require less study than a diploma. The recent announcement
that MIT is to make large amounts of material freely available
on the WWW [13] suggests to us that course materials are not
the only part of a course that has value to students. The
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announcement implies confidence on MIT'sbehalf that students
will continue to enroll in the courses offered, and pay the
substantial fees, for the numerous benefits of participation in a
course as compared with solo study.

The overwhelming impression we have gained from our students
is the enthusiasm they have for this subject and the method of
teaching. Despite many technical difficulties, this teaching
approach seems to succeed in inspiring the participating health
professionals. As Internet methods become more reliable and
potential students more accustomed to using them, these
techniques will be available for wider continuing professional
education and even for undergraduate training. With theincrease
in biomedical research and information, the demand for
"just-in-time" learning isincreasing, and | nternet-based learning
is one of the few practical methods of supplying this to
professionals that do not have easy access to face-to-face
instruction.

In the future, we hope to:

Acknowledgments
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- Shift more course material from the CD-ROM to the
Internet, possibly by using distributed databases to store
the material, both on our server and on the student's hard
drive.

«  Apply these techniques to other subjects.

- Expand the course, through alliances to other countries.

- Useintelligent information processing to support students
better - especially in terms of setting up the communication
tools; for example, by automatically cal culating the student's
connection speed when they use the synchronous tools and
by creating a database of frequently asked questions that
can be searched using natural language queries.

For those wishing to set up a course on similar linesthereisa
wide range of sources of information; an excellent book is
"Learning Networks: A Field Guide to Teaching and Learning
Online" [14]. The Association for the Advancement of
Computing in Education (AACE) [15] publishes a number of
useful journals. The journal Academic Medicine[16] produces
ayearly list of advanced projects using new technologies.
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