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Distance Learning and the Health Professions

Executive Summary

In Canada, an unbalanced distribution of health care providers between urban
and rural communities contributes to the challenge of providing sustainable rural
health care services and programs. As an example, although 23.5 percent of
Canadians live in rural areas, including communities with populations of up to
10,000, only 17 percent of family physicians and 4 percent of specialists practice in
these areas (Rourke, 1993). This apparent "under-servicing" has prompted many
initiatives to improve the education, recruitment, and retention of rural health care
providers and has become a priority of rural communities, schools of health
professional education, health professional associations, and governments.

There are many obstacles with regard to recruiting and sustaining an adequate
supply of rural health care practitioners. Common deterrents include lack of time for
family and leisure, lack of work and educational opportunities for family members,
professional isolation, lack of professional development opportunities, low salaries,
poor locum support, underfunded hospital services and over-scheduling (Rourke,
1993; Rourke, 1994). Each rural setting has its own special challenges. In the
smallest, most remote communities, help is a long time and distance away. This
places immense strain on limited local resources and on the rural health care provider,
particularly when emergencies occur. In larger rural communities with a small
hospital there are different stresses. The rural doctor usually has a practice that
includes house calls, nursing home visits and even extensive hospital-based medicine
in addition to regular office practices. This means extra work including emergency
medicine shifts, direct care of in-hospital patients, obstetric deliveries and sometimes
general practice anesthesia.

Rural physicians, nurses, and pharmacists consistently identify the
accessibility of continuing education (CE) as pertinent to their choice of practice
location. In rural areas, physicians’ often report that the potential barriers to
accessing continuing medical education (CME) include ongoing practice
responsibilities, travel distance, and cost. According to McDowell, Challis, Lockyer,
White, Adams & Parboosingh (1987) because of the rural physician’s isolation
continuing education activities are often restricted to individualized reading,
completion of self-assessment programs, and participation in the very occasional
workshop which involves a guest speaker who visits the community. When rural
practitioners seek out and make attempts to attend conferences in major urban
centres, the logistics of arranging practice or hospital coverage, accommodations, and
transportation makes participation very difficult.
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Nurses in rural communities also encounter several barriers to participation
in professional development and continuing education programs. Some of these
barriers include being far removed from library resources and the long travel
distances to meetings of their professional associations. According to Treloar (1985)
for many nurses it is very difficult and costly to travel to high quality continuing
education programs. This is particularly true in areas where travel may be seasonally
restricted due to climatic conditions or where educational resources are sparse or
poorly distributed. Rural nurses find it difficult to travel to distant sites to attend
continuing education offerings because staffing and financial constraints often restrict
the number of nurses that health care agencies can send to outside courses (Clark &
Cleveland, 1984). Providers, as well, often find themselves limited as to the number
of workshops that can be presented in multiple locations throughout a large
geographic area.

Pharmacists practising in rural areas also find that access to continuing
education opportunities are few and far between. According to Fielding & Dinning
(1981) there are a large number of pharmacists who practice in smaller urban centres
and rural areas of Canada whose professional development needs are simply not
being met. DeMuth (1996) reported that the major barriers for pharmacists’
participation in continuing education were related to time constraints, job constraints
(such as lack of relief staff), the scheduling and location of group learning, and
family commitments. One of the greatest barriers for rural pharmacists was the
centralized location of most face-to-face continuing education programs. This was a
major problem for practising pharmacists because it required them to travel long
distances from their community in order to participate.

In order to provide high-quality health care services, health professionals
require effective ongoing professional development and continuing education
programs. With the rapid advances which are occurring in the health sciences, it is
becoming increasingly challenging for health care professionals to stay abreast of the
latest health research information (Whitten, Ford, Davis, Speicher, & Collins, 1998).
Knowledge in the health sciences is constantly expanding as new information is
published, disseminated, and quickly updated or revised. In this context, the health
care practitioner is placed in the unenviable position of having to provide the best
health care to the public while trying to use and apply a rapidly changing body of
knowledge (Lorenzi, Kues, & Anthony, 1984). For the rural health care provider,
gaining access to this timely information is an even greater challenge because of her
isolation and distance from the larger tertiary care and teaching hospitals where this
information exists. '

The dilemma then is to determine the best means for providing continuing
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education to the rural and remote health professional. Traditional methods of
providing instruction and educational support to groups gathered in one central place
are no longer meeting the needs of an increasing number of health professionals
(Twigg & Brennan, 1990). A review of the literature concerning the use of
communications and information technologies to deliver continuing education
programs to rural and remote health care professionals suggests that these modalities
have become increasingly popular over the years (Hoeksel, 1994). Useful approaches
to addressing continuing medical education needs, including regional CME
workshops and the use of distance education technologies have proven applicable for
delivering CME in rural and remote practice areas (Rourke, 1988; Gill and Game,
1994; Rosenthal & Miller, 1982; Strasser, 1992; Wilson, Wellman, Fenton & Witzke,
1982; Wise, 1994). Several studies have focused attention on the use of modern
telecommunications and computer technology for delivering CE to the rural and
remote health care provider population. Of these technologies, several have been
well documented in the literature. Audio teleconferencing, video teleconferencing,
slow scan imaging, and videotape programs have all been used for many years to
deliver CE at a distance. (Black & Dunikowski, 1985; Dunn, Acton, Conrath,
Higgins & Bain, 1980; Lindsay, Davis, Fallis, Willison & Biggar, 1987; McDowell,
Challis, Lockyer, White, Adams & Parboosingh, 1987; Oeffinger, Hiebeler, Sherman,
Gaskill, Portante, Polasek & Litterer, 1992; Moore and Hartman, 1992).

Nevertheless, instructional technologies are only tools by which learning is
facilitated and instructional material delivered. Telecommunication and computer
technologies can solve many of the efficiency and access problems encountered by
rural and remote health care practitioners, but issues surrounding the instructional
effectiveness of continuing education programs at a distance are often neglected in
reports of technological use. Collis (1993) believes that considerable experience has
already been accumulated with respect to the use of telecommunications in distance
education, however the rapidly advancing possibilities of the distance learning
technologies are challenging those involved in the design, implementation, and
evaluation of electronically distributed learning. One of the main challenges, now
and in the future, includes the issue of how to predict and evaluate the educational
impact and added value of new possibilities in telecommunications while they are still
in evolution. In this regard, evaluation studies are particularly important.

The purpose of this synthesis report is to provide an extensive overview of
the English-language literature which has evaluated and reported the use and
effectiveness of distance learning technologies in the delivery of continuing
professional health education. Several objectives guided the collection, examination,
and synthesis of the literature which was included in the report: (i) to summarize the
scope of research studies and literature identified and examined, including the
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summarization of research designs and key outcome findings; (ii) to summarize the
major findings resulting from the review of the literature, particularly educational
effectiveness, cost-benefit analysis findings, technological infrastructure, and
problems encountered; (iii) to draw conclusions and identify possible policy
implications, uncover gaps in the literature, and provide recommendations for further
areas of investigation.

The first step in the preparation of the synthesis report involved the
identification of the relevant literature to be included and reviewed. Articles that
reported empirical results, both quantitative and qualitative, were the primary focus of
the search and the synthesis. The computer databases which were used to identify
appropriate articles included the Research and Development Resource Base (RDRB)
in CME (University of Toronto), ERIC, MEDLINE, CINAHL, IPA, and HealthSTAR.
The literature search also involved the use and cross-referencing of six categories of
key search terms. These categories were labeled as distance education, continuing
education, audio, video, print, and computer. All of the key search terms were used
and cross-referenced during the literature search on each of the five databases.

A synthesis report of this type is timely, given the rapid advancements and
developments experienced in the communications and information technology fields
in recent years. The literature reports that a number of different technologies have
been used to provide rural and remote practitioners with opportunities for continuing
their education and professional development at a distance. Much has been learned
from the attempts to effectively utilize these technologies in delivering instructional
programming to nurses, physicians, and pharmacists in rural communities. This
synthesis report attempts to collect and summarize these reports, their main findings,
and the strengths and weaknesses of the technologies which have been reported by
innovators in the field.

Evaluation studies such as those which have been reported in the literature, as
well as synthesis studies, are needed and vital if these new instructional technologies
are to be successfully developed and effectively used in the continuing education of
rural and remote health care providers. Rural communities need guidance before they
invest scarce resources in expensive technologies that may not be appropriate or
adequate for their needs. Governments, health care boards, and continuing education
providers need additional information to ensure that new rural telemedicine and
distance education projects are appropriate and effective. As well, reliable
information about how well different technologies work for different purposes, the
effectiveness of these technologies in achieving identified outcome measures, and the
lessons that have been learned by the pioneers in the field, could help others avoid the
same mistakes and improve on the efforts of their peers.
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Distance Learning and the Health Professions
1.0 Introduction

There are many obstacles with regard to recruiting and sustaining an adequate
supply of rural health care practitioners. Common deterrents are usually related to a
lack of time for family and leisure, lack of work and educational opportunities for
family members, professional isolation, lack of professional development
opportunities, low salaries, poor locum support, underfunded hospital services, and
over-scheduling (Rourke, 1993; Rourke, 1994). Each rural setting has its own special -
challenges. In the smallest, most remote communities, help is a long time and distance
away. This places immense strain on limited local resources and on the health care
provider, particularly when emergencies occur. In larger rural communities with a
small hospital there are different stressors. The rural doctor usually has a practice that
includes house calls, nursing home visits, and even extensive hospital-based medicine
in addition to regular office practices. This means extra work involving emergency
medicine shifts, the direct care of in-hospital patients, obstetric deliveries, and
sometimes the delivery of general practice anesthesia services.

Rural physicians, nurses, and pharmacists consistently identify the
accessibility of continuing education (CE) as pertinent to their choice of practice
location. In rural areas, physicians’ often report that the potential barriers to accessing
continuing medical education (CME) include ongoing practice responsibilities, travel
distance, and cost. According to McDowell, Challis, Lockyer, White, Adams &
Parboosingh (1987) because of the rural physician’s isolation continuing education
activities are often restricted to individualized reading, completion of self-assessment
programs, and participation in the very occasional workshop which involves a guest
speaker who visits the community. When rural practitioners seek out and make
attempts to attend conferences in major urban centres, the logistics of arranging
practice or hospital coverage, accommodations, and transportation makes
participation very difficult.

Rural health care delivery is a demanding and challenging form of practice
regardless of the profession. As an example, the rural physician or nurse practitioner
frequently practices in an isolated environment with inadequate resources and limited
or distant specialist back-up resources. This isolation necessitates a level of clinical
competence beyond that of their urban health care peers. The rural physician, in
particular, is often expected to perform a generalist role in every aspect of clinical
practice. Because of this, she must develop and maintain a special base of knowledge
and technical skill in a variety of clinical areas, particularly in those related to rural
medicine -- emergency medicine, obstetrics and anesthesia (Rourke, 1988; Woolf,
1991; Kamien & Buttfield, 1990; Gill & Game, 1994).
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Several studies have confirmed the existence of these unique and varied
continuing medical education needs among rural physicians (Rourke, 1988; Woolf,
1991; Kamien & Buttfield, 1990; Gill & Game, 1994). Some studies have also
investigated the differences between the rural and urban physician's continuing
education needs (Lott, 1995; Rosenthal & Miller, 1982; Woolf, 1991). These studies
indicate significant differences in the continuing medical education needs of rural and
urban medical practitioners. A large number of these studies also suggest that these
differences are influenced by the nature of medical practice and, in some instances, by
the distance of a rural medical practice from major urban areas. The further a rural
physician is from an urban area and large urban health care resources, the more
knowledgeable and competent he must be in a greater number of clinical areas.

It is no coincidence that rural health care providers experience great difficulty
participating in, and accessing, continuing professional education. The very factors
which characterize rural health care delivery also present significant barriers for
participating in CE activities. Geographic distance contributes to the cost of attending
selected CE activities and increases the time required to be away from family and
work. Arranging the necessary locum or replacement coverage for their pharmacy,
practice, and/or hospital responsibilities also makes “getting away” difficult for
pharmacists and rural physicians. These obstacles are of great concern for the rural
health care provider who must maintain his skills in an ever-changing and developing
field of health care practice.

In order to provide high-quality health care services, health professionals
require effective ongoing professional development and continuing education
programs. With the rapid advances which are occurring in the health sciences, it is
becoming increasingly challenging for health care professionals to stay abreast of the
latest health research information (Whitten, Ford, Davis, Speicher, & Collins, 1998). -
Knowledge in the health sciences is constantly expanding as new information is
published, disseminated, and quickly updated or revised. In this context, the health
care practitioner is placed in the unenviable position of having to provide the best
health care to the public while trying to use and apply a rapidly changing body of
knowledge (Lorenzi, Kues, & Anthony, 1984). For the rural health care provider,
gaining access to this timely information is an even greater challenge because of her
isolation and distance from the larger tertiary care and teaching hospitals where this
information exists.

One of the distinguishing characteristics of a profession is the commitment by
its members to the promotion of continued study and lifelong learning (Buchholz,
1979). This commitment is vital to the health professional because with the constant
acceleration of change in health sciences information, no amount of formal education,
no matter how complete or excellent, can totally prepare him for a lifetime of learning
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(Herman & Buerki, 1977). As a result, health care professionals employ many
methods in an attempt to stay abreast of this new information and to meet their
continuing education needs. Formal and informal activities can include attending
rounds, reading books and journals, discussing papers with peers, attending
conferences, workshops, and lectures, and using video and audio tape devices (Young,
1995; Kaufman & Brock, 1998). However, a critical issue and challenge for the
health care professional in rural areas is the difficulty they encounter in receiving and
participating in continuing education (Byers, Hilgenberg, & Rhodes, 1996; Latchem
& Rapley, 1992).

Nurses in rural communities encounter several barriers to participation in
professional development and continuing education programs. Some of these barriers
include being far removed from library resources and the long travel distances to
meetings of their professional associations. According to Treloar (1985) for many
nurses it is very difficult and costly to travel to high quality continuing education
programs. This is particularly true in areas where travel may be seasonally restricted
due to climatic conditions or where educational resources are sparse or poorly
distributed. Rural nurses often find it difficult to travel to distant sites to attend
continuing education offerings because staffing and financial constraints often restrict
the number of nurses that health care agencies can send to outside courses (Clark &
Cleveland, 1984). Providers, as well, often find themselves limited as to the number
of workshops that can be presented in multiple locations throughout a large
geographic area.

Pharmacists practising in rural areas also find that access to continuing
education opportunities are few and far between. According to Fielding & Dinning
(1981) there are a large number of pharmacists who practice in smaller urban centres
and rural areas of Canada whose professional development needs are simply not being
met. DeMuth (1996) reported that the major barriers for pharmacists’ participation in
continuing education were related to time constraints, job constraints (such as lack of
relief staff), the scheduling and location of group learning, and family commitments.
One of the greatest barriers for rural pharmacists was the centralized location of most
face-to-face continuing education programs. This was a major problem for practising
pharmacists because it required them to travel long distances from their community in
order to participate.

The dilemma then is to determine the best means for providing continuing
education to the rural and remote health professional. Traditional methods of
providing instruction and educational support to groups gathered in one central place
are no longer meeting the needs of an increasing number of health professionals
(Twigg & Brennan, 1990). A review of the literature concerning the use of
communication and information technologies to deliver continuing education

3
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programs to rural and remote health care professionals suggests that these modalities
have become increasingly popular over the years (Hoeksel, 1994). Useful approaches
to addressing continuing medical education needs, including regional CME workshops
and the use of distance education technologies have proven applicable for delivering
CME in rural and remote practice areas (Rourke, 1988; Gill and Game, 1994;
Rosenthal & Miller, 1982; Strasser, 1992; Wilson, Wellman, Fenton & Witzke, 1982;
Wise, 1994). Several studies have also focused attention on the use of modern
telecommunications and computer technology for delivering CE to the rural and
remote health care provider population. Of these technologies, several have been well
documented in the literature. Audio teleconferencing, video teleconferencing, slow
scan imaging, and videotape programs have all been used for many years to deliver
CE at a distance. (Black & Dunikowski, 1985; Dunn, Acton, Conrath, Higgins &
Bain, 1980; Lindsay, Davis, Fallis, Willison & Biggar, 1987; McDowell, Challis,
Lockyer, White, Adams & Parboosingh, 1987; Oeffinger, Hiebeler, Sherman, Gaskill,
Portante, Polasek & Litterer, 1992; Moore and Hartman, 1992).

1.1 Distance Education

Distance education occurs when an instructor and learner(s) are separated by
geography and time, and instruction is mediated through either print, communication
technology, computer-based technologies, or a combination of these technologies.
Several authors have highlighted subtle differences in their definition and discussion
of distance education. For example, Moore (1973) emphasized the importance of
communication between teacher and learner in his definition, but also suggested that
there were instructional methods that were appropriate to distance education:

“As those teaching methods in which, because of the physical
separation of learners and teachers, the interactive as well as the
practice phase of teaching is conducted through print, mechanical or
electronic devices.” (p.69)

Peter (1973) described distance education as a new form of technocratic education
where the interpersonal face-to-face communication commonly found in traditional
education was replaced by an impersonal, electronic communication created by

. industrialization:

“A method of imparting knowledge, skills, and attitudes which is
rationalized by the application of a division of labour and
organizational principles, as well as by the extensive use of technical
media, especially for the purpose of reproducing high quality teaching
material which makes it possible to instruct greater numbers of
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students at the same time wherever they live. It is an industrialized
form of teaching and learning.” (p.206)

Keegan (1990) conceptualized distance education as a form of education characterized
by the following:

Ill.

The quasi-permanent separation of teacher and learner
throughout the length of the learning process (this
distinguishes it from conventional face-to face education);

The influence of an educational organization both in the
planning and separation of learning materials and in the
provision of student support services (this distinguishes it
from private study and teach-yourself programs);

The use of technical media -- print, audio, video, or computer
-- to unite teacher and learner and to carry the content of the
course;

The provision of two-way communication so that the student
may benefit from or even initiate dialogue (this distinguishes
it from other uses of technology in education) and;

The quasi-permanent absence of the learning group throughout the
length of the learning process so that people are usually taught as
individuals and not in groups, with the possibility for both didactic
and socialization purposes.” (p.44)

Distance education delivery modes are distinguished according to the
technologies and medium used to carry the learning materials and/or facilitate the
two-way communication between participants and instructors. The four main
categories of distance learning technologies are audio, video, computer (data), and
print. Dating back to the late 1800s and early 1900s, correspondence study appears as
‘the first format which was used for providing educational programming to adult
learners residing and studying at a distance from an educational institution or an
instructor. According to Dillon (1996) correspondence study evolved from the early
extension education movement and its purpose was to extend educational
opportunities to all people. In its earliest days it was sometimes known as education
by mail because messages were communicated by print and distributed through the

mail system.

Beginning in the 1920s, the means of communication slowly shifted from the
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medium of print to the mass media of radio. Early initiatives with radio saw the
delivery of distance education programming to farmers in rural areas of the US and
Canada. The 1940s and 50s saw another shift in distance education to educational
television, and the resulting “one-to-many” patterns of communication offered by the
broadcast technologies. Television brought with it a higher level of bandwidth for
expanding the range of continuous frequencies offered by a transmission. Low
bandwidth technologies such as print and radio relied primarily upon symbols and
words for communication, while high bandwidth technologies such as television,
relied on the transmission of images for communication. The new generation of
video-based delivery modalities meant that the concreteness of pictures, motion, and
sound could replace the abstract nature of words which were inherent to the print-
based media.

The next technological breakthrough was around 1970 with the advent of two-
way audio systems. Interaction between instructor and the adult learner was now
possible, but many found it was difficult to maintain the learners’ attention without
anything to visualize. Then, satellite courses, implemented in educational settings
during the mid 1970s, using one-way video and two-way audio, allowed for
interaction at a verbal level and to some extent at the visual level. In the mid 1980s,
the advent of two-way audio and video systems, also known as two-way interactive
video systems, revolutionized distance learning and allowed instructors and learners at
distant sites to communicate with one another at both a visual and verbal level.

In the 1990s, the landscape of the distance education field has been
transformed yet again. Significant advances in information and communication
technology have enabled the rapid movement of information to almost anywhere in
the world. Computer capacities and speeds have advanced to levels previously
unimaginable, and present day innovations in multimedia and data compression
capabilities are enabling the integration of voice, data, and images over computer
networks. Delivery systems that use fiber optics or regular telephone lines are also
making use of advanced telecommunication technologies (e.g., Integrated Services
Digital Network) and these are revolutionizing the technologies used for delivering
distance education programming.

These new developments in computer technologies have enabled the growth
of a new generation of technologies for facilitating distance learning. Unlike
correspondence study, computer mediated communications offers a very immediate
and interactive form of communication. Communication which occurs via computers
and computer networks travels at the speed of light, rather than at the speed of the
postal service. Computer mediated communications also offers both synchronous
(real time) and asynchronous delayed interaction (time and place independence) and
can provide the benefit of both group-paced and individualized learning.
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The increased capacities of these information and communication
technologies have also contributed to a movement away from traditional CE (Moore et
al., 1994). Physicians, nurses, pharmacists and other health care providers who have
installed computers in their offices can access a variety of distant databases. In some
areas, electronic consultation networks have developed using e-mail technology and
medical information systems which provide the rural physician with rapid access to
assisted literature searches and other information sources. As well, direct telephone or
even video consultations are rapidly evolving and shrinking the rural professional
isolation problem (Kantrowitz et al., 1979; Verby & Feldman, 1983; Money, 1986;
Moore & Hartman, 1992; Puskin, 1992). Telemedicine, using a combination of
computer, multimedia and telecommunications technology is expanding throughout
the world. According to Moore and colleagues (1994):

“We believe that the forces that are currently changing health
care........ will shortly provide opportunities to create a new CME, one
that will be more accessible, more convenient, and more relevant.
This will be the new paradigm for CME.” (Moore et al., 1994, p.11)

Collis (1993) believes that considerable experience has already been
accumulated with respect to the use of telecommunications in distance education,
however the rapidly advancing possibilities of the distance education technologies are
challenging those involved in the design, implementation, and evaluation of
electronically distributed learning. One of the main challenges, now and in the future,
includes the issue of how to predict and evaluate the educational impact and added
value of new possibilities in telecommunications while they are still in evolution. In
this regard, evaluation studies are particularly important.

In Canada, the trend appears to be towards greater usage of communication
and information technologies in the health care system and in the continuing
education of health professionals. Canada, which is geographically the largest
country in the Western Hemisphere and the second largest in the world, faces unique
difficulties in delivering health care. Eighty-nine percent of the country contains no
permanent settlement, and outside the urban-rural blocks where most of the
population is settled, there are numerous unconnected settlements. An unbalanced
distribution of physicians between these urban and rural communities also contributes
to the challenge of providing health care in this country. Although 23.5 percent of
Canadians live in rural areas, including communities with populations of up to 10,000,
only 17 percent of family physicians and 4 percent of specialists practice in these
areas (Rourke, 1993). This apparent "under-servicing" has prompted many initiatives
to improve the education, recruitment, and retention of rural physicians and has
become a priority of rural communities, medical schools, medical associations and
governments. In one way, improved access to effective and quality distance learning
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opportunities offers a true means for addressing recruitment and retention challenges,
maintaining and improving the competency of rural health care providers, and
enhancing the quality of care provided to rural and remote communities.

1.2 Report Purpose

The purpose of this synthesis report was to provide an extensive overview of
the English-language literature which has evaluated and reported on the use and
effectiveness of distance learning technologies in the delivery of continuing
professional health education. The main emphasis of the report is the examination,
identification, and synthesis of past and current research findings pertaining to the
planning of telehealth learning networks and the design, development, delivery, and
evaluation of continuing professional health education programs at a distance. The
synthesized findings of this report have particular relevance for the effective and
efficient development, transfer, and implementation of distance education methods
and telehealth learning networks in providing continuing professional health
education to rural and remote health care practitioners.

1.3 Report Objectives
The main objectives of the synthesis report include:
1. To summarize the scope of the research studies and literature identified and

examined, including the summarization of research designs and results
according to the following criteria:

technology used (type and telecommunication infrastructure)

type of study (case report, evaluation research study, commentary, practice issues)

study focus (goals and research questions)

study participants

research methodology (pre-experimental, quasi-experimental, experimental)

for evaluation research studies, the type of evaluative categories assessed
(learning achievement, participant satisfaction, performance change, impact on
patient health outcomes)

sample size (response rates where survey research was reported)

8
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2. To summarize the major findings resulting from the review of the literature,
particularly educational effectiveness, cost-benefit analysis findings,
technological infrastructure and problems encountered.

major findings (educational effectiveness)

identification of common themes among studies
instructional design processes followed
key instructional strategies

cost-benefit analysis -- establishment and utilization of telelearning networks,
distance education methods and modalities

reported faculty effort assessments (distance delivery vs. face-to-face)

faculty satisfaction with delivery modalities

reports of technology usage (problems encountered and learned experiences)

limitations of findings

3. To draw conclusions and policy implications, identify gaps in the literature
and provide recommendations for further areas of investigation.

1.4 Report Methodology

The first step in the preparation of the synthesis report involved the
identification of the relevant literature to be included and reviewed. Articles that
reported empirical results, both quantitative and qualitative, were the primary focus of
the search and the synthesis. Studies which also documented key strategies for
structuring instructional delivery were included as well. Seminal review articles and
other meta-analysis studies were included where available and applicable to the
synthesis focus. Research articles that did not use a sample of professional health
care practitioners nor report on educational initiatives directly involving continuing
professional health education were only included if they reported on a phenomena of
importance to the subject of inquiry. Studies investigating continuing professional
education at a distance in general, fell into this category.

The computer databases which were used to identify appropriate articles
included the Research and Development Resource Base (RDRB) in CME (University
of Toronto), ERIC, MEDLINE, CINAHL, IPA, and HealthSTAR:

9
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MEDLINE Advanced - A literature database sponsored by the national Library of
Medicine. This database was searched from 1985 to March/April 1999 inclusive;

CINAHL - The database version of the Cumulative Index to Nursing and Allied
Health Literature which is sponsored by CINAHL information systems. This
database was searched from 1982 to March/April 1999 inclusive.

IPA - International Pharmaceutical Abstracts sponsored by the American Society of
Health System Pharmacists (ASHP). This database was searched from 1970 to
March/April1999 inclusive.

HealthSTAR - A literature base sponsored by the National Library of Medicine and
the American Hospital Association. This database was searched from 1990 to
March/April 1997 inclusive.

ERIC - Educational Resources Information Center sponsored by the US Department
of Education. This database was searched from 1966 to March/April 1999 inclusive.

The literature search also involved the use and cross-referencing of six
categories of key search terms. These categories were labeled as distance education,
continuing education, audio, video, print, and computer. All of the key search terms
were used and cross-referenced during the literature search on each of the five
databases. The six categories of search terms which were used included:

10
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Distance Education
distance education
distance learning
distributed learning
open learning
extension education

Continuing Education
continuing medical education

continuing nursing education
continuing pharmacy education
continuing professional health
education

continuing professional education
extension education

continuing education

Audio
audio teleconferencing

audio tapes

audio cassettes
electronic blackboard
electronic whiteboard
teleconferencing
two-way radio

radio

telewriter

telephone instruction
telephone conference

audiographic teleconferencing

Video

video conferencing
video teleconferencing
interactive television
educational television
television

video

video tapes

slow scan image(s)
slow scan imagery

Print
print-based
print
correspondence
home study

Computer
computer assisted instruction

computer aided instruction
computer managed learning
computer based training
computer based learning
computer mediated learning
computer mediated instruction
World Wide Web

computer conferencing
computer mediated communications
Internet

CD-ROM

new media learning
instructional courseware
instructional software
interactive multimedia
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In summary, this report synthesizes the findings of those studies which have
evaluated or reported on the use and effectiveness of distance learning technologies
in providing continuing professional health education to three distinct groups of
health care providers: nurses’, pharmacists, and physicians. The literature which is
reported in this report is international in scope, reflecting the study of distance
education in health professional education and the evaluation of distance learning
projects from Canada, the United States, United Kingdom, Europe, and Australia.
The main limitation of the report is that only the English language literature was
reviewed. Therefore, it is very likely that exciting and informative projects which
have occurred, but not reported in the English language literature are not reviewed in
this synthesis report. However, despite these limitations the synthesis report does
document the most significant studies and literature related to the use of distance
learning technologies in delivering continuing professional health education. The
information which is summarized and outlined in this report should be of assistance
to a large number of individuals who have a stake in the quality and effectiveness of
continuing education opportunities which are provided to rural, remote and urban
health care professionals.

CE in Nursing

In the field of nursing, three categories of traditional continuing education have been
identified: formal academic study leading to a degree, short-term courses or
programs offered by institutions of higher learning, but not necessarily directed
toward a degree, and independent and informal study carried on by the practitioner
herself, utilizing learning opportunities which are available to her through her
profession or employing agency. It is up to the individual nurse to decide, on the
basis of his present competencies, career goals and life circumstances, which kind of
continuing education is most appropriate for him.

12
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2.0 Print and Correspondence Study

2.1 Introduction

Decreasing budgets and increasing responsibilities have forced many rural
health care professionals to search for alternative forms of continuing education. In -
many cases, rural practitioners often work in understaffed clinics or hospitals where
there is neither the money nor the relief staff available so one can attend a continuing
education program. Rao (1997) notes that many physicians are being forced to
follow the “learning while earning” principle and therefore require more convenient
and accessible forms of continuing medical education. Various academic and
medical institutions have attempted to address this issue by introducing print-based or
correspondence-type continuing education programs which can be completed at a
distance. '

According to Willis (1995) print-based distance education has been a
mainstay of distance education and distance learning materials, and is the basis from
which all other delivery systems have evolved. Many of the first distance education
courses were offered by correspondence study, with print materials and
correspondence sent and returned to students by mail. Even with the arrival of newer
advanced distance learning technologies, print-based materials have remained an
integral component of most distance education programs. Correspondence materials
do not rely on any advanced educational technologies for delivery, and are therefore
easy to use and edit. As well, the production costs for print materials are reasonable
and the delivery mechanisms for correspondence courses are not dependant on the
technological infrastructure or savvy of an institution.

A main concern regarding the implementation of any distance learning
program is the effectiveness of the method of delivery. Print-based programs, like all
instructional modalities, have both advantages and disadvantages. Fiene, Fannon,
Drewry & Spahn (1984) proposed that when self-instructional materials were written
by experienced educators who were knowledgeable of their topic and developed
within a versatile process, using a proven format, they were extremely valuable
teaching aids. In the following sections the advantages and disadvantages of
correspondence materials are discussed, suggestions for improving print-based
learning materials are explored, and possible resources for information regarding the
effective design of print-based continuing education programs are identified.
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2.2 Advantages

The most obvious advantage of print material is its ability to provide
instruction to health care professionals who are located in geographically remote
areas. The development of print-based continuing education programs means that
professionals can access convenient and flexible educational programs (Matchett,
1978; DeMuth & Weinswig, 1984; Docking, 1993) regardless of where they live or
practice. According to Treloar (1998) correspondence courses provide the
opportunity for learning which is self-directed, can occur at the learner’s own pace,
and is flexible to the demands of the practitioner’s work and family commitments.
Packaged, print-based continuing education programs can also be conveniently
started and stopped at any time by the adult learner (Matchett, 1978). In this manner,
they represent an asynchronous form of instruction. In a survey to determine the
opinions of pharmacists to mandatory continuing education in Alberta, Friesen, Zinyk
& Mah (1995) found that the convenience of obtaining continuing education units via
print correspondence was one of the main reasons for its popularity and usage by
pharmacists.

According to Matchett (1978) there are several instructional design and
production advantages to the use of print-based distance learning materials. The
main advantage centers on the principle of “consistency in presentation” which can be
maintained and the ease of reproducing the learning materials. Wilson, Wellman,
Fenton & Witzke (1982) suggest that one of the greatest benefits of a correspondence
course is the ability to tailor instruction to the specific concerns of physicians. Self-
instructional units can be modified to accommodate any changes among the needs of
a learner group and to incorporate any advances in new clinical techniques (Fiene,
Fannon, Drewry & Spahn, 1984). One way to identify the need for revisions or
modifications in educational materials is through the assessment of learners’
satisfaction. Rhodes-Alden & Carrozza (1997) reported that the use of a feedback
survey in each module of a correspondence course is a useful way to obtain learner
feedback for the purpose of future revisions to print materials.

The practicality of the learning material is also an important factor in the
effectiveness of any distance learning program. In a study which evaluated the use of
patient-management problems as a learning tool for CME, physicians reported that
the cases which were presented were motivating and effective, and that most of the
knowledge they gained was transferred to their own practices (Marquis, Chaoulli,
Bordage, Chabot & Leclere, 1984). The use of print-based self-instructional units
can also enable the better use of time and energy for newly employed hospital staff
(Rufo, 1985). In these instances, new staff members are able to start orientation
programs as soon as they begin, rather than waiting for the next scheduled face-to-
face program.
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Cost Effectiveness

An attractive feature of print-based learning programs is the relatively low
cost of production and distribution, with most correspondence materials normally
distributed via the postal system. The use of print materials does not require the use
and/or purchase of costly technologies such as televisions, cameras, recorders, or
telecommunications systems. Materials can be used anywhere at anytime and
reproduction is often quick, easy, and economical.

The cost benefits of choosing print instruction as a means of continuing
professional education has been discussed in the literature (Wilson, Wellman, Fenton
& Witzke, 1982; Matchett, 1978). In a paper explaining the provision of continuing
education program for clinical staff, Anderson, Dickson and Lee (1997) reported that
initial evaluations indicated that a print-based CE program was a cost-effective and
efficient means for delivering professional development. The developers of a CE
program for Australian pharmacists chose the use of print instruction claiming that it
was still the most cost-effective way of providing effective information, regardless of
a pharmacist’s location (Anon, 1987). Freisen, Zinyk and Mah (1995) also suggested
that cost-effectiveness was one of the main reasons for the acceptability of an
Albertan project involving a correspondence continuing education program for
pharmacists.

Ovutcomes and Satisfaction

Several studies in the literature have reported increases in participants’
knowledge as a result of participation in print-based instructional programs. In one
study, pharmacists who participated in a formalized journal-review program were
found to be more knowledgeable on information which was covered in journal
articles and discussed through correspondence study (DeMuth, Weinswig & Vanfleet,
1983). In nursing education, nurse educators providing a pilot orientation training
program to new staff found that a majority of training modules could be effectively
taught using self-instruction (Rufo, 1985). Marquis, Chaoulli, Bordage, Chabot &
LeClere (1984) found an increase in physicians’ knowledge as a result of
participation in a correspondence CME course which required the learner to study
and review several patient management problem (PMP) activities. In this particular
study, an experimental group which received repeated PMP correction materials
showed improved performance over a control group that did not receive any
instructional materials. The authors also reported a knowledge transfer of 75 % to the
clinical practices of physicians.

Young, Chart, Franssen, Tippings, Morris & Davis (1988) reported a study
15
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which provided a home study distance learning program for the continuing education
of physicians on breast disease and early detection of breast cancer. In this
investigation, an educational package was delivered in two formats: home study and a
face-to-face workshop. Two questionnaires were used, one to assess knowledge, and
one to measure the attitudes of physicians. For both formats, participants’ knowledge
and comfort in dealing with breast problems were measured before and after
participation in the instructional programs. The results of the study indicated that
there was a significant increase in both the knowledge and attitude levels of both the:
home study and workshop learning groups. As well, the authors found no significant
differences between the groups on knowledge gain or attitude toward breast disease.

Evans, Haynes, Birkett, Gilbert, Taylor, Sackett, Johnston & Hewson (1986)
also used print-based distance education materials to instruct rural primary care
physicians on hypertension management. These authors attempted to examine the
educational impact of correspondence study by assessing the degree to which patient
blood pressure levels were affected by physicians’ participation in the CME activity.
The results of the study were not positive, suggesting that the home study instruction
did not influence clinical practices. However, as Cervero (1988) proposes, using
patient outcomes as indicators of the impact of CME are, at best, challenging and
questionable. Even though physicians may have actually learned and applied new
knowledge and skill in their practice, they have little control over the compliance of
particular patients to treatment regimens. Therefore, while the physicians may have
prescribed the correct treatment or management protocols, it is the patient who
ultimately controls individual behavior and whether they will comply with the
treatment and management plan.

In a similar study, Engel, Browne, Nyarango, Akors, Khwaja, Karim & ‘
Towle (1992) of the Wellcome Tropical Institute evaluated a correspondence CME
problem-based program for rural family physicians. The findings of this study
suggested that problem-based learning activities produced significant increases in
rural physicians’ knowledge and understanding. The instructional model followed in
this study provides a useful outline for the development and delivery of problem-
based CME correspondence courses. However, Engel et al.’s report of significant
gains in knowledge and understanding were based on subjective observations that the
authors had made. The researchers did not use any achievement tests to assess
knowledge gain in order to evaluate the instructional effectiveness of their program.

Several studies have also attempted to measure specific changes in clinical
behaviors as a result of the provision of correspondence or print-based educational
materials. Actual and perceived behavioral changes have been assessed and reported
in the literature. Hoskins, Neville, Smith and Clark (1997) reported that UK
physicians participating in a distance learning program on the management of asthma
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showed changes in the management of acute asthma attacks among their patient
population. The authors noted however, that the evaluative information was collected
using a clinical audit, and those willing to change clinical management behaviors
may have also been more willing to participate in an audit.

Correspondence study has also been used in the delivery of continuing
pharmacy education at a distance. In one study, ninety two percent of pharmacists
who had completed a printed task-based continuing education course reported that
self-directed learning tasks were an effective means for initiating change and
improving their practices (Cook, 1993). In a similar study, seventy-four percent of
pharmacists who had completed a home-study workshop reported that they believed
themselves to be more competent in the subject matter which was learned through the
program (Tann, Hodges & Stewart, 1992). Wilson, Wellman, Fenton and Witzke
(1982) also reported that 70% of physicians who had completed a correspondence
course on the pre-term newborn indicated that the information gained from the course
would alter how they counseled patients.

Several studies have indicated that participants in print-based distance
learning programs respond very positively and favorably to the use of the
correspondence study format, and are generally satisfied with the learning experience
(Rhodes-Alden & Carrozza, 1997; Wilson, Wellman, Fenton & Witzke, 1982;
DeMuth, Weinswig & Vanfleet, 1983; DeMuth & Weinswig, 1984; Martin, 1994;
Cook, 1993; Burley & Teasdale, 1991; Tann, Hodges & Stewart, 1992; Abbey, 1987,
Cochrane, 1997). Conversely, the findings from other studies reported in the
literature suggest that most participants find print-based distance CME boring, report
it offers little opportunity for interaction with other learners or the instructor, and
requires a great deal of commitment, time and motivation (O’Dochartaigh, 1971;
Engel et al., 1992; Boswell et al., 1994). As well, these same studies suggest that
there are high attrition or non-complete rates associated with CME courses which are
delivered entirely through home-study and correspondence formats.

2.3 Disadvantages

A main limitation of print-based correspondence study is the lack of support
which is often not provided to adult learners by course instructors or CE providers.
Matchett (1978) reports that a disadvantage of this type of instruction is the absence
of an instructor for providing direct feedback and immediate answers to questions
from learners. Students in a post-graduate correspondence clinical epidemiology
course voiced concerns about the lack of face-to-face contact with university tutors
(Treloar, 1998). In another study, several nurses enrolled in a distance learning
nursing refresher course indicated that they felt isolated outside the classroom setting
and would have preferred group interaction (Rhodes-Alden & Carrozza, 1997).
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The flexibility of correspondence instruction can also be both an advantage
and a disadvantage. The lack of structure which is provided through a print-based
learning program (i.e., the option to study wherever and whenever one wishes) is
often perceived as a benefit by some learners and a challenge for many others.
Unstructured courses require a great deal of self-discipline (Matchett, 1978) and
motivation, and those lacking this disposition generally report difficulty in
completing correspondence courses on time.

The majority of correspondence-based materials are usually distributed
through the mail system. This method of delivery can be problematic (Matchett,
1978) such as material being misplaced, lost, and even delayed in reaching a learner
or instructor. Another concern regarding the use of print correspondence is the
relevance of the material to the actual clinical situation. Beaton (1977) claims that
self-study books and journals are common methods of CE, but they are often
irrelevant to a practitioner’s immediate practice and consequently the reinforcement
which could be afforded by application does not take place. Price (1989) reported
that, in many cases, individual correspondence study exercises or items are not easily
adapted to local clinical circumstances and are therefore not incorporated into
learning programs.

The assessment of skill enhancement in a home-study format is also' a
concern (Boswell, Lorenz, Pichert, Schlundt & Penha, 1994). Tann, Hodges and
Stewart (1992) reported that the instruction and acquisition of professional skills
through a print-based distance learning format was problematic. As an example, Pill
and Stott (1988) stated that only 17% of GPs participating in a self-study program on
coronary heart disease said they would “definitely” introduce the information into
their own practices. In a distance learning program on geriatric nursing, nurses
reported that they were concerned about their self-confidence in their clinical
competencies after completing a correspondence course (Abbey, 1987). Tann,
Hodges and Stewart (1992) also found that hands-on-experience through a face-to-
face workshop enhanced behavioral competencies more effectively than a study of
print-based distance learning materials alone.

Design issues can also be a problem in some correspondence materials as
some programs can be poorly written. Ineffective materials which are unclear and
confusing to study often lead to a high level of learner dissatisfaction and unfavorable
attitudes by participants. Pharmacists in a home-study correspondence course
claimed that the two distinct disadvantages of the course materials included verbosity
and repetition within the text (Tann, Hodges & Stewart, 1992). Extra production time
and effort is inevitable during the design and development of correspondence
materials. Particular attention to detail, the structure, and the presentation of
information in the print format is required. Rufo (1985) reported that two concerns
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emerged regarding the development of print-based learning programs. The first
focussed on the possible hidden and direct costs involved in production of these
learning packages. The second was the required commitment of the entire continuing
education department. All members must be willing to put forth extra time and effort
in the initial stages of course development.

2.4 Organization and Planning

Several studies have discussed and presented suggestions regarding the
effective development and successful application of print-based distance learning
programs. The main elements of these studies are outlined here, but the reader is
advised to consult the actual articles for a more detailed discussion and description of
the procedures or strategies proposed by the authors. In one project, Fiene, Fannon,
Drewry and Spahn (1984) focussed their efforts on the development of a practical
process for developing self-instructional units (SIU). In this paper, the authors
provide several suggested strategies for writing a SIU, such as the importance of
having direct, limited subject matter and the importance of providing a self-directed
process for learners to practice what they have learned and obtain feedback.

Abbey (1987) provides a summary of several principles which developers
need to consider in developing distance education materials for nurses. Conrad and
Price (1993) also describe a number of instructional goals which they used in
developing an Adult Critical Care Nursing Program. The authors suggest that these
instructional design goals could be adapted by others during the development of any
continuing distance education course. Robinson (1984) describes an instructional
structure that should be found in any effective distance learning program, while
Martin (1994) and Ndeki, Towle, Engel and Parry (1995) also provide overviews of
several procedures for the effective preparation, dissemination and evaluation of open
learning programs.

One interesting model of curriculum development discussed in the literature
pertaining to print-based instruction was the SPICES model. Thomson (1994)
describes the SPICES model as a variety of design considerations including whether
the material and instruction is Student-centered, Problem-based, involves Integrated
teaching, is Community-based in its approach, involves Electives, and is Systematic
in design. The findings from several other studies and projects concerning program
development and evaluation also provide some specific recommendations regarding
ways to improve correspondence-based continuing education programs. Cronenwett
(1995) called for more sophisticated and systematic evaluation of the various means
of disseminating information and educational material to clinicians. Other
researchers have also expressed concern over the lack of formal evaluation of
educational materials which are received in the mail (Evans et al., 1986; Boswell,
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Lorenz, Pichert, Schlundt & Penha, 1994).

Certain design issues have been shown to encourage and increase the
effectiveness of print-based instruction. In one study, participants in a patient
management problem course found that corrective feedback from an instructor
enhanced learning (Marquis, 1984). O’Dochartaigh (1971) advocates methods of
distance learning which are relevant to the needs of adult learners, encourage self-
directed study, and require practitioners to reflect on their work and the educational
deficits which might exist. Boswell, Lorenz, Pichert, Schlundt and Penha (1994)
emphasized the need for an individualized and tailored form of feedback to enhance
the learning process in correspondence study. In one study, Tann, Hodges and
Stewart (1992) found that questions which required the professional to apply
reflective and critical thought to their learning, resulted in responses which were
qualitatively better that answers to questions which did not.

In order to provide a solution to the isolation problem experienced by many
distance learners, several authors have suggested the addition and provision of learner
support systems to the distance learning format. Rhodes-Alden and Carrozza (1997)
explained that support from a local coordinator in the form of phone conversations,
assistance with self-study strategies, and recommendations for additional learning
resources scored favorably on a correspondence course evaluation questionnaire by
adult learners. O’Dochartaigh (1971) suggests the use of local journal clubs for
neighboring doctors and nurses as a means of providing support to those who are
learning at a distance. Pharmacists participating in a CE course on asthma reported
that a face-to-face workshop in addition to print material, increased their motivation
to counsel patients (Cook, 1993). Cook (1997) also found, in a later study, that the
organization of a face-to-face workshop to supplement a correspondence program
resulted in an increase in participants’ motivation and the development of a local
learner support system. -

Many of the studies of correspondence study reported in the literature were
limited in scope, the evaluation methods they used, and the findings they reported. A
main focus in some of the studies was the impact of the educational program in terms
of knowledge, attitudinal and/or performance change. However, while impact studies
are important for indicating the amount of learning or behavior change which has
occurred, they overlook the importance of the process of learning, the instructional
transactions between learner and learning materials, and the characteristics of the
learners which may or may not have contributed to the learning or performance
change. Several of the evaluation studies collected detailed participant satisfaction
data, but most of the evaluation research which was surveyed offered little
information or recommendations on ways to improve print-based instructional
materials or correspondence study formats based on reliable or valid evaluative
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information. As well, the evaluation studies did not report any methods for
formatively evaluating instructional materials during the design and development
stage of instructional design. This is a major limitation of the evaluations which were
reported.

21



Distance Learning and the Health Professions
3.0 Audio-Mediated Technologies

The audio-mediated technologies that use the spoken word (voice) to transmit -
information and/or facilitate interactive communication between learners and
instructors are of two general types, synchronous and asynchronous. The
synchronous, audio-mediated technology types enable real-time and, in some
instances, interactive communication between two or more people at multiple sites.
Audio teleconferencing and short-wave radio are examples of the synchronous audio-
mediated technologies which have been reported in the continuing education
literature. The main difference between the two is that audio teleconferencing allows
for “many-to-many” communication, while radio only allows for “one-to-many”.

Asynchronous audio-mediated technologies transmit verbal information in a
form which is not of a real-time nature, implying that the information is usually
produced and stored in some format which allows for playback and review. The
audiotape or audiocassette is an example of an asynchronous technology which has
been used for providing distance learning to health professionals. Audiotapes allow
for a form of communication which is of a “one-to-one” nature, that is information
transmission directly to a learner at a time and place convenient for them, much like
correspondence study. :

The following sections of this chapter will discuss the different variations of
audio-mediated technologies which have been reported in the literature. This
discussion will focus upon three of the more popular audio-based mediums which
were presented in the research: audio teleconferencing; radio; and audiocassettes.
Each technology will be reviewed, its advantages and disadvantages explored, and
examples of its application in the delivery of continuing education to health care
professionals at a distance discussed.

3.1 Audio Teleconferencing

In the wake of the rapid growth of health care knowledge, the maintenance of
competency has become a very important concern for both practising health care
professionals and the many certifying and licensing bodies which govern them
(Synder, Thompson, & Luebbert, 1982). In order to address the need for health
professionals to maintain and enhance their knowledge of the health sciences, many
continuing education providers have used telephone conferencing or audio
teleconferencing. According to Synder et al. (1982) the underlying philosophy of the
telephone conference is to provide an efficient and economical means of delivering
current information on clinical techniques, treatment, and procedures to health
professionals. Teleconferencing allows the health professional to stay in his or her
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own community and to participate in continuing education programs which are
facilitated over conventional long-distance telephone lines. This minimizes some of
the time and cost involved with their participation. In advance of each program,
printed handouts and visual materials may be forwarded to the respective conference
sites to augment the presentation.

Togno, Lundin, Buckley, & Hovel (1996) report the findings of a survey of
rural Australian health professionals’ usage patterns of information technology and
telecommunications (IT&T). The results of the survey strongly support the degree of
importance which rural health professionals attach to the use of IT&T to reduce their
sense of professional isolation and to support their service provision. The survey
results indicated that the telephone and fax were the most widely used technologies,
with teleconferences most widely used for professional activities. Seventy percent of
the respondents considered themselves to be professionally isolated and that
increased IT&T access would reduce this isolation. Seventy nine percent indicated
that IT&T applications would help them provide better professional service, 75% said
IT&T would improve productivity, and 57% said improved access to IT&T would
make travel time more efficient. Forty eight percent of the respondents reported that
they expected to begin using some new information and communications technology
in the near future.

Audio teleconferencing has been the cornerstone of the distance learning
field for many years. Much of what is known about the effective use of
teleconferencing for group communications has resulted from investigations of the
use of audio teleconferencing technology in distance education applications. Asa
medium for distance learning, audio teleconferencing systems have served quite
effectively as a means for facilitating communicative interaction between instructors
and learners when they were not able to be together at the same time and in the same
place. :

The technical components of a typical audio-only conference might include
telephone hand sets, speaker phones or microphones, an audio bridge that
interconnects phone lines and controls noise, and a speaker device to facilitate
multiple interactions (Willis, 1995). Audio teleconferencing has been used as a
continuing education delivery mode for health professionals, and in particular rural
physicians, since the 1960s (Meyer, 1983). Its use as a distance learning technology
has been reported in several continuing medical education studies from the University
of Wisconsin-Madison, University of Alberta School of Medicine, Memorial
University of Newfoundland’s Faculty of Medicine, the Ohio State University
Medical School, Albany Medical College, and selected CME projects in Maine and
Texas (McDowell, Challis, Lockyer, White, Adams & Parboosingh, 1987; House,
Roberts & Canning, 1981; Parker & Baird, 1977; Gellman & Franke, 1996). In one
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study, audio teleconferencing was even used internationally, bridging the Emergency
Hospital of Yerevan, Armenia and the Boston University School of Medicine to
provide formal continuing medical education opportunities to practicing phy51c1ans in
that European country (Screnci, Hirsch, Levy, Skawinski & DerBoghosian, 1996).

Several of the studies reported in the literature have evaluated the
instructional effectiveness of audio teleconferencing for CME through the collection
and summarization of participant satisfaction and registration data (Treloar, 1985;
Lindsay, Davis, Fallis, Willison & Biggar, 1987; Lockyer, Parboosingh & McDowell,
1987). Other than these few studies, the literature is very limited in terms of any
systematic approaches to evaluating the overall instructional effectiveness of audio
teleconferencing in delivering CME to physicians. Most of the studies are concerned
with asking questions and providing answers on the technology used, and discussing
its implications for cost efficiencies. Many of the studies appear to offer little '
information which could influence meaningful decision-making regarding the
effectiveness of the technology for producing learning gain or changing physicians’
performance. In fact, in several of the studies which are noted, the researchers have
concluded that there is a significant need for more intensive study of the effectiveness
of audio teleconferencing which seeks to assess specific behavioral change in
clinician performance or patient outcomes as a result of participation in distance
CME (Lindsay et al., 1987; Parker & Baird, 1977).

Teleconferencing, or audio teleconferencing, is defined as simultaneous two-
way voice communications between three or more people in two or more places using
either: a telephone; speaker or hands-free conference device; a speaker device with
microphones and telecommunication services (telephone lines); or a combination of
the above (Hart, 1989; Kuramoto & Dean, 1997; Picot, 1984; Synder, Thompson &
Luebbert, 1982; Hibbard, Marshall & Hayes, 1986; Henry, 1983; Orgren, 1990;
Kasworm & Hampton, 1976; Treloar, 1985). At the most basic level, an audio
teleconferencing system may incorporate telephones that have amplified speakers and
microphones embedded in the base component of a handset. These specialized
features enhance the telephone’s normal functions and allow a user to participate in
an audio teleconference session using basic telephone equipment. This set-up may
also allow several other people in the same room to participate in the conversation
with another user. This speaker phone equipment extends the person-to-person
capabilities of the typical telephone call and makes it possible to have a group-to-
group conversation.

At the other end of the spectrum are more sophisticated devices known as
audio teleconferencing systems or, as they are sometimes called, group audio
teleconferencing terminals. These advanced systems enable the establishment of
large-scale audio teleconference networks which use equipment that enhances the
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functionality of normal telephone equipment. Speakers, microphones, and other
connecting devices allow groups of participants at multiple sites to communicate with
one another at a distance. The two basic components of these audio teleconference
systems include a speaker box that plugs directly into a telephone jack and a set of
microphones that are connected to the speaker. These components amplify the sound
and enable several participants to partake in a teleconference discussion. An audio
teleconferencing network also requires one further device to enable a connection
between three or more sites and this equipment is known as a bridge.

Audio bridges, or linking devices, are used to link telephones or
teleconferencing sites together so the parties at all locations can hear and talk to each
other. There are different types of bridges, a dial-out teleconferencing forum uses a
central bridge in which a conference is handled by an operator who calls each
location to link it into the conference. A dial-in or “meet me” bridge requires that all
parties involved in a conference dial a pre-determined number at a designated time.
Each call is answered automatically, or by a bridge operator, and placed into the
teleconference forum along with other incoming calls. Accesstoa
telecommunications bridge can be made possible through a local telephone exchange,
from a private sector vendor, or sometimes through educational institutions that use
teleconferencing to support distance learning programs. One variation of a
teleconferencing system which is often used to support distance learning programs is
known as a dedicated system. A dedicated system involves the rental of telephone
lines and facilities on a 24-hour basis, thereby establishing a no-dial network between
all points on the system. Participants do not have to dial-in to a number nor have an
operator dial them. Established teleconference sites on the dedicated network are
always connected to a conferencing bridge which is usually controlled by a central
teleconference manager.

According to Lockyer et al. (1987) the use of audio teleconferencing for
continuing education in the health professions was first pioneered in Wisconsin in the
mid-1960s and in Newfoundland in the late 1960s. The department of Continuing
Medical Education at the University of Wisconsin-Madison initiated the use of
teleconferencing for continuing education delivery in November of 1965 (Meyer,
1983). Teleconferencing facilities were installed in 18 hospitals across the state with
the furthest sites up to 350 miles from Madison. In the mid-1970s the network had
expanded to over 170 different locations throughout the state, and between 1966 and
1976 more than 28,000 nurses in Wisconsin are reported to have participated in
continuing education programs over the system (Treloar, 1985; Parker & Baird,
1977).

Today, the Educational Telephone Network (ETN) of the state of Wisconsin
is a closed-access telephone network which links university health science
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departments and resources in the state’s capital of Madison with learners around the
state. About 60 of Wisconsin’s 140 general hospitals are reported to have enrolled
annually in the network. The University of Wisconsin Extension Division and the
Departments of Continuing Medical Education, Nursing, and Pharmacy collaborate
annually to offer more than 300 hours of educational programs to the state’s
hospitals. ETN classrooms have a suitcase-size speaker that plugs into a standard
telephone jack, an AC power outlet, and four microphones. Local program
coordinators are appointed to coordinate, promote, administer and serve as local
contacts for all programs at their designated sites. Fees for participating in the
network are prorated according to the number of hospital beds of a participating
institution.

In Newfoundland and Labrador, a similar teleconferencing network was
developed during the late 1960s to provide continuing medical education to the many
rural physicians practising medicine in the geographically isolated outports along the
province’s rugged coastline. The CME department at the Faculty of Medicine
organized weekly, one-hour long teleconference sessions called the Wednesday at
Noon program (House et al., 1981). The teleconference system operated like a
modified party line with groups of physicians in different hospitals using microphone
and speaker equipment instead of telephones. In order to supplement the interactive
audio system, copies of audiovisual or handout materials were prepared in advance
and circulated to all participants in the program. The technical equipment which was
used also allowed ordinary dial-in telephone lines to be bridged into the dedicated
system which enabled participants from non-dedicated sites to participate as well.

A number of examples of the application of audio teleconferencing in the
continuing education of health professionals in Canada are presented in the literature.
Given Canada’s geography, a vast and sparsely populated area, it is a natural territory
for distance learning. The isolation and remoteness of many regions of the country
necessitates the need to link people and communities to ensure the effective and
efficient exchange of information. In 1982, a joint venture between the Royal
College of Physicians and Surgeons of Canada and the Toronto General Hospital saw
the development of Telemedicine Canada, a national teleconferencing network which
boasted more than 360 participating sites nationwide (see Continuing Education
through Telemedicine, 1988). The network offered an extensive array of
programming and at one point Telemedicine Canada managed the production of 35
different teleconferencing programs for physicians, nurses, and allied health care
professionals.

Teleconferencing was also introduced and used in the provinces of New
Brunswick and Alberta, Canada. In 1982, a pilot project involving audio
teleconferencing and video transmission (slow scan freeze frame) technologies was
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implemented through the Dr. Everett Chalmers Hospital in Fredericton and involved
10 sites in the rural catchment area surrounding the capital of New Brunswick
(Takacs, 1984). The Office of CME, University of Calgary also established a
teleconference network during the 1980s which had grown to include over 37
hospitals for the delivery of province-wide CME programs. According to the results
of feedback questionnaires completed after each teleconference session, McDowell et
al. (1987) reported that participants were highly satisfied with the programs and many
indicated that specific changes in practice procedures had occurred as a result of their
participation in the teleconferences.

Audio teleconferencing technology has also been used extensively in the
provision of continuing nursing education. Kuramoto & Wyman (1986) reported a
study at the University of Washington, School of Nursing which compared the
effectiveness of teleconferencing with face-to-face instruction and independent study
packages. The findings indicated that the teleconferencing participants were more
highly committed to attending class sessions than the face-to-face participants.
Further, learning was associated with all three delivery modalities and a 6-month
follow-up indicated that the content was relevant and was widely applied in the
learners’ work settings, despite the mode of delivery. In another study, Hart (1989)
found that a large majority of participants in a continuing nursing education program
by teleconferencing were very satisfied with the learning experience. In this
particular program the technology was used to deliver a preceptor model of training
to new graduates who were working in small hospitals and/or isolated communities.

Cowell, Kahn, and Bahrawy (1992) reported an evaluation study of a School
Nurse Development Program delivered by audio teleconference. The evaluation
included a comparison of achievement and satisfaction levels among learners
enrolled at off-campus (teleconferencing) and on-campus sites (face-to-face learners).
The results indicated no significant difference between the achievement levels of the
off-campus and on-campus learners, and a comparison of items concerning
satisfaction with the teleconferencing process also indicated no significant
differences between on-campus and off-campus learners. In another evaluation
study, Connell & Smyer (1986) described the findings of an evaluation of the
effectiveness of a telephone conference network to deliver in-service training to staff
members at 14 acute and extended-care facilities in Pennsylvania. The vast majority
of respondents reported high levels of overall satisfaction with the program format
and an interest in participating in additional programs. The telephone network in this
project was established under the auspices of a Coordinating Council for Health Care,
Pennsylvania State University. This group served as the umbrella organization under
which the telephone conference network operated. Institutions could subscribe to the
Council and for a fee, which was based on the size of their facility, could be equipped
with a conference speaker and a telephone hook-up to connect to the conferences.

28

36



Distance Learning and the Health Professions

Pharmacists have also experienced success with the use of teleconferencing
to provide continuing pharmacy education. Roeder's (1983) study reports the results
of an evaluation of the effectiveness of teleconferencing as an alternative educational
method for continuing pharmacy education. The teleconferencing programs in this
study were evaluated by pharmacists for their relevance to professional practice,
content, and presentation. The results indicated that the pharmacists found
teleconferences to be a convenient and effective method for continuing education,
and that the interactive aspect was reported by the participants to be of practical
benefit and value.

3.2 Audiographics Teleconferencing

Audiographic teleconferencing is a form of teleconferencing that combines
audio conferencing with a personal computer-based visual conferencing system
(Kuramoto & Dean, 1997). This particular technology enables the transmission of
graphic images and textual information between two or more computers by using a
standard telephone service. The system operates like a peripheral network to a
normal audio teleconference and allows instructors to enhance the voice-only
communications mode with visual imagery. An audiographic system requires the use
of a 386 or 486 model personal computer, DOS 3.1 or Windows software, two high-
speed modems (9600 baud rate), high-resolution/VGA audiographic software, a high
resolution color monitor, a graphics writing tablet, and an audio teleconferencing
system that includes several tabletop microphones and a speaker. Using this
peripheral technology, teleconferencing sessions can be supplemented and the
instruction enhanced by visual information such as graphics, images, charts, x-rays,
and still pictures (Picot, 1984).

In one example at the Long Island Jewish Medical Centre, an audiographic
system was used to transmit graphic images between various hospitals participating
in pediatric grand rounds by teleconference (Rosner, Gandhi & Lanzkowsky, 1992).
The telewriter (audiographic) images were sent over one standard telephone line
while the actual teleconference occurred over another. The system allowed the
creation of color graphics from any video capture source (such as a video camera or a
videocassette recorder) or other software package. The electronic tablet was also
used for interactive electronic black boarding, so participants could exchange ideas
and information on the case presentations.

Teleconferencing Advantages

There are many aspects of audio teleconferencing which make it conducive
for many-to-many interactions and the linking of individuals who are separated by
geographic distance. The main advantages of audio teleconferencing include:
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inexpensive to install, operate, and maintain; uses available telephone technology; a
familiar technology and therefore relatively easy to use; and, an interactive medium,
allowing direct participant-to-participant interaction.

The primary advantages of audio teleconferencing are cost, convenience, and
interactivity. Audio-teleconferencing is one of the least expensive ways to deliver
real-time instruction at a distance because it uses minimal equipment and has
inexpensive transmission costs (Sternberg, 1986; McDowell et al., 1987; Kuramoto &
Dean, 1997; Meyer, 1983). Audio teleconferencing systems are considered natural
extensions of the telephone service, and the telephone is very accessible, even in rural
and remote areas. Because of this, the operating costs associated with an audio
teleconference are relatively lower when compared with other telecommunication-
based systems. The main costs are associated with the purchase of equipment and the
long-distance telecommunication fees. Other technologies, such as video
conferencing, for example, require equipment and telecommunication capabilities
which are far beyond what is necessary for an audio teleconference.

In the absence of more advanced technologies, audio teleconferencing is
probably the easiest and least expensive means for bridging participants from distant
sites. If one has the basic components for an audio teleconference, a place for
participants to get together where there are regular telephone lines, speaker phones,
microphones and a bridge (if three or more sites are to be involved) then one has the
makings for an audio teleconference network. Compared with other distance learning
strategies, it requires less technical support and the transmission costs are more
economical than audio-visual types of transmission. According to Roeder (1983) in
comparison to live continuing education programs, teleconferences can be produced
and presented for approximately one-third the cost.

Other advantages of the technology are related to its commonness (Sternberg,
1986) and ease of use. Audio teleconferencing equipment is quite portable and can
easily be set up by participants without a great deal of technical support. Most
equipment can be connected to a regular telephone jack and many individuals are
familiar with the use of telephonic communications, therefore new teleconference
users find the technology fairly easy to use.

Hibbard et al. (1986) reported that teleconferencing communication allows
for immediate interaction (verbal exchanges) between learners and a distant
instructor. This real-time interaction is critical for the establishment and facilitation
of dialogue, questioning, feedback and the development and growth of an educational
network. Similarly, in Nath, Thomasson, Iverson & Davis’ (1981) study and
Roeder’s (1983) evaluation findings, teleconference participants reported that they
were most impressed with the rapid exchange of information between experts and
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learners. Because audio conferencing relies heavily on the spoken word it is believed
to require close learner attentiveness resulting in refined listening and concentration
skills among learners.

Another obvious advantage for participants is that they do not to have to
leave their own hospital or community to travel a long distance for continuing
education (Synder et al., 1982; Hibbard et al., 1986). Roeder (1983) observed that
teleconference programs could be brought directly to pharmacists without disrupting
their work day and without the need for them to travel. The lack of visual contact
with participants at other teleconference sites can also be viewed as a strength
because of the relative anonymity this fosters, which may encourage participation
from those who might otherwise be silent at a conventional seminar.

Teleconferencing Disadvantages

The flexibility of audio teleconferencing is countered by the limitations
which are inherent to an audio-only communications medium. Because audio
teleconferencing is an audio-only form of communication technology there are
several limitations: initial resistance until users become familiar with the equipment
and how to use it effectively; impersonal because it eliminates nonverbal cues and
body language; and restrictions on the type of content that can be delivered in an oral
format.

¢ J1aidoyy

The fundamental limitation of telephone communications is that individuals
cannot see each other. In this manner, it can be a very impersonal communications
mode because it lacks face-to-face contact or a visual channel of communication
(Meyer, 1983). This can often lead to perceptions of remoteness and feelings of
unreality towards other participants (Treloar, 1985). As well, because it is difficult to
obtain an impression of personal contact, teleconferences may also have a reduced
emotional tone which is often of a more serious or businesslike nature than face-to-
face communication. Henry (1993) noted that some learners felt they were less a part
of collegiate life when they participated solely in teleconferences at distant sites.
Henry also found that students who relied highly on visual stimulation for learning
reported that they found the medium very frustrating. Some learners and instructors
may also experience difficulty in understanding foreign accents which is compounded
even further with a lack of face-to-face contact.

In order to overcome these barriers, Treloar (1985) recommends that
instructors need to pay close attention to group synergy by promoting group
discussion and understanding the time limitations which adults have for concentrating
on an audio-only message. It is important to be cognizant that a teleconference can
often be perceived by some learners as a disembodied group of voices. However,
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with appropriate techniques which are designed to humanize the teleconferencing
experience, to encourage the sharing of experience, and to vary content delivery and
message style this perception can be overcome. A further problem, which stems from
the extra planning efforts required for teleconference instruction, is that some faculty
find the technology requires greater preparation time and effort. This can actas a
deterrent to the willingness of instructors to teach learners using the technology.

Effective instruction, no matter how extensive the planning and preparation,
can be disrupted by technical difficulties which can occur unexpectedly in a
teleconference. These problems cause a great deal of frustration among learners and
faculty alike (Kuramoto & Dean, 1997). The regular telephone system represents a
serious limitation to audio teleconferencing. During the past decade or so there have
been vast improvements in overall telephone voice quality. Nevertheless, the
telephone remains at the lower end of the communication devices which are used to
replicate the sound of the human voice (i.e. audiocassette and compact discs). This
limitation in quality can challenge the users’ ability to hear what is being said and
also impede their ability to detect changes in tone, voice inflection, or other ways in
which the voice conveys meaning.

Telephone lines, particularly the traditional analog lines of POTS (plain old
telephone system) in many rural areas can be subject to conditions such as static,
crackling or clipping. These conditions are created by telephone signals as they
travel through the twisted copper pairs of wires comprising the POTS networks.
These noises can further complicate the conversational dynamics of an audio
teleconference.

Other disadvantages focus around instructional barriers because audio
teleconferencing cannot be used for teaching strategies that necessitate the
demonstration and evaluation of student progress (Henry, 1993).

Teaching & Teleconferencing

There are a variety of techniques which instructors can use to improve and
enhance the quality of teaching which is provided through audio teleconferencing.
According to Parker & Baird (1977) there are four main design elements which are
deemed essential to effective interactive audio programs: building humanization
techniques into the audio program; presenting the material clearly and concisely;
seeking participation; and obtaining feedback. Kuramoto & Dean (1997) suggest that
the instructor should make a conscious attempt to draw students at distant sites into
the dialogue in order to promote interaction and counteract perceptions and feelings
of isolation which some distance learners may experience. Interaction and
collaboration between instructor and students is believed to enhance the learning
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process because dialogue enables knowledge construction and understanding, allows
information to be situated within a larger context, and an increased level of
interaction is believed to produce more positive attitudes towards learning.

Connell & Smyer (1986) recommend that visual aids, diagrams, workbooks,
and selected reading materials be incorporated into teleconferencing programs
because these materials can serve to focus the attention of the participants. These
materials may encompass slides, outlines, bibliographic materials, outlines of
activities, and resources which can also be made available for self-directed study
outside of the teleconference (McDowell et al., 1987; Parker & Baird, 1977). Well-
written program handouts should include a purpose and objectives, an outline of the
content to be presented (Treloar, 1985), and must be received by the participants prior
to the audio teleconference.

Elsey & Mclntyre (1996) suggest a number of means for improving the
instructional effectiveness of teleconferencing programs. The authors’ experience is
largely based on their success with distance learning projects for palliative care
workers in rural Southern Australia. Among the many recommendations, one critical
element for program success is the existence of a genuine-felt need among rural
healthcare workers to sustain and support a distance learning project. Instructors also
need to be skilled in facilitating learning, group work, and fostering a suitable climate
for collaboration and participation. According to Henry (1993) the strategies which
instructors can use to maximize the learning experience include maintaining contact
with the distance learners by having them identify themselves before they speak,
compensating for the lack of nonverbal cues by using frequent questioning, and
fostering socialization among the learners.

Faculty will also need to learn how to use audio teleconferencing equipment'
in a way that provides the opportunity for interaction (Cowell, Kahn & Bahrawy,
1992) and collaboration. Despite their prior teaching experiences most instructors
will still need assistance and more preparation in mastering a bank of skills for
teaching at a distance. Instructors should be taught skills for the effective use of the
technology and be given substantial professional assistance in the design, production
and evaluation of their distance learning program. Group or individual orientation
sessions should be organized to enable instructors to become familiar with the use of
the technology (Kuramoto & Dean, 1997; Shomaker, 1995).

It may also be necessary to assist some adult learners in becoming
comfortable with the hardware and how to use it (Treloar, 1985). By demonstrating
its ease of use and providing simple instructions in how it is used, on-site program
moderators can assist participants to overcome any initial discomfort with the use of
the system. Participants need to be guided by the instructor or a site coordinator to
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speak clearly and slowly into the microphone (if one is being used). Most
participants do become comfortable with the hardware after the first two or three
sessions they use it, but this does not automatically result in increased participation
and interaction. These are behaviours which the facilitator needs to foster, manage
and facilitate by building interaction strategies into their teaching.

Organization & Planning

A major factor which influences the successful implementation of a
teleconferencing system involves the user’s acceptance of the communications
medium (Treloar, 1985). Adult learners and educators may be reluctant to use a new
educational communications medium, particularly when face-to-face communication
has been the usual mode of delivery. The promotion of teleconferencing as an
instructional system and what it has to offer program participants, particularly its
ability to provide access to previously unavailable education services, is an important
step in overcoming ambivalence. According to Treloar (1985) public relations
activities such as displaying and demonstrating equipment, and the writing of briefs
about the equipment are helpful strategies to promote teleconferencing systems. In
many instances it is very important to gain the prospective hospital site’s support for
the program. With this approval a local demonstration can be arranged and the
benefits and opportunities of a teleconferencing system demonstrated and promoted.

DuGas & Casey (1987) report that the three most critical resources for the
successful operation of a teleconferencing network include: a liaison (coordinator)
person at remote sites; technical assistance in operating the system; and the
instructors. A program coordinator should be designated at each program site to
supervise, promote, administer and serve as local contacts for all programs at their
location (Connell & Smyer, 1986; Kuramoto & Dean, 1997; McDowell et al., 1987;
Parker & Baird, 1977). These individuals may also assist in facilitating discussion,
distributing materials, and encouraging participation. An experienced and reliable
technical officer is also crucial (Hart, 1989) for managing any technical problems
which may arise during a conference, in operating a bridge, and connecting multiple
sites. '

Instructors play an important role in the planning and organization for
teleconferences. If faculty intend on enhancing their presentations with slides,
videotapes, and transparencies (which they should be encouraged to do) then
arrangements need to be made for these materials to be sent to the sites in advance.
The cooperation of faculty is essential in preparing instructional materials well in
advance of the teleconference session so that they may be delivered to teleconference
sites. Rosner, Gould, Gaschler, Howard & Rarick (1992) describe the importance of
timelines for organizing medical education sessions at a distance using audiographic
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teleconferencing. In their project case histories, physical examinations, lab data, and
appropriate pathology slides had to be prepared and stored for transmission well in
advance. The day before each conference, all hospitals were called, workstations
were connected by telephone, and the data pages downloaded. It was only through
the cooperation and commitment of instructors that the materials could be received in
advance to be distributed to the various sites.

Budgeting, faculty selection, marketing, registration of students, and
teleconference site selection are some of the other administrative and organizational
concerns that must be addressed during the preparation of a course for audio
teleconferencing (Henry, 1993). The availability of funds for equipment transmission
costs, faculty salary, and the purchase of equipment need to be considered as well.
Teleconference locations which are central to the target population are important and
need to be scouted. Hospitals, schools, community colleges, and church classrooms
can be used as potential teleconference sites if phone lines are available. The
teleconference room itself should be self-contained, designed to keep outside noise to
a minimum, and provide sufficient space to comfortably accommodate the number of
participants expected.

The success of teleconference programs, like all educational sessions, are
also directly linked to the extent to which program topics address the learning needs
of participants. In Synder et al.’s (1982) study the needs of participants were partly
addressed by ensuring their active involvement and participation in program planning
processes. An advisory committee was also established and met bi-annually to
consider needs assessment information and to identify topics and speakers for the
teleconference programs. Gelmman & Franke (1996) reported that needs
assessments were done twice yearly for their teleconferencing programming to ensure
that topics were relevant to the practice needs of the participants.

¢ 19i1dbpyH

3.3 Radio

According to Herman & Buerki (1977) the first reports of the use of radio to
augment continuing education activities were in 1955 when the Albany Medical
College began broadcasting programs to physicians and pharmacists at a distance in
the northeastern US. Using a FM (frequency modulation) radio station, staff at the
Medical College delivered one-hour presentations to participants in several New
England states. Using a special telephone hook-up the presenters could also hear
questions from participants and provide live answers which allowed for minimal site-
to-site interaction. As a result of these early efforts and the success with radio
broadcasts the Albany College conducted an invitational conference to make other
medical schools aware of the effectiveness of educational radio.
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Other universities followed suit and similar radio programs were developed
by the colleges of medicine at Ohio State, University of California, University of
North Carolina, University of Utah, University of Wisconsin, and the University of
New South Wales. In 1971, the Division of Extension Services at the Albany College
of Pharmacy, in cooperation with the Albany Regional Medical Program, also
decided to arrange radio programs for pharmacists (Griswold, 1972). At that point in
time, 52 hospitals in 27 counties in the region were equipped with receiving and
sending equipment to connect with the radio transmissions.

Radio technology has also been used to deliver continuing education
programs in Australia and Europe. In Australia, a radio network covering most of the
isolated parts of the continent has enabled the majority of remote nurses to access
regular ongoing continuing education (Thornton, 1986). In Finland, the Finnish
Centre of Continuing Pharmaceutical Education, together with the Finish
Broadcasting Company and the University of Kuopio arranged a radio series in 1990
for pharmacists and pharmacist assistants (Savela & Enlund, 1996). An evaluation
survey of the program series indicated that 57% of the respondents had listened to
some of the programs. The most common barrier to listening to the transmission was
an unsuitable broadcast time. A large number of the respondents to the survey felt
that the programs were useful to them, but the lack of opportunity for interaction with
instructors and other participants was reported as the main problem with instruction
by radio.

Despite some limited success with the radio technology there are serious
challenges to its effectiveness as a medium for facilitating learning. As a distance
learning technology, radio often suffered from a lack of “comfortableness” that was
associated with live-seminar programming, and the contemporary glamour ascribed
to computer-assisted instruction, closed-circuit television, audio and video cassettes.
Moreover, the paucity of substantive research on radio as an acceptable and effective
vehicle for the continuing education of health professionals slowed its growth
substantially. The greatest challenge to radio was found to be the development of the
interactive technology of audio teleconferencing which enabled presenters and
participants to interact and communicate with one another in real-time.

3.4 Audiotapes

According to Oakley (1983) the “ideal” tool for the physician, especially the
one practicing in a rural area far removed from the medical teaching center, would be
a learning instrument he or she could utilize anywhere and at anytime. The
audiocassette has been touted as that ideal tool because it offers professionals the
opportunity to study at their convenience and at a pace of their own choosing
(DeMuth, 1996; Goldstein, 1972). The main advantages of cassette tapes are that
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lectures can be prepared, recorded and delivered by any expert in the health sciences,
and in comparison to other education technologies like televised lectures, tapes can
be replayed at the discretion of the listener (Goldstein, 1972). Audio tapes offer a
high level of portability, users can readily review information, and the recorded
information on the cassettes can be supplemented with printed materials such as
instructional outlines, diagrams or charts.

The audiocassette is also a teaching tool that can be used at many locations
where time is otherwise wasted, principally during automobile commuting. The
cassettes are small plastic enclosed devices which house miniature reels containing
magnetic tape which is 1/8 inch wide and varying in length (60, 90, 120 minute).
They can be placed in standard or miniature cassette player-recorders and are
activated simply by pushing a button. Audiotapes are inexpensive, easy and cheap to
distribute, and can be used while driving, walking, or relaxing at home.

Extension Services in Pharmacy, the University of Wisconsin appear to be
the pio