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Abstract - Introduction: Distance learning technologies have been used for many years to provide
CME to rural physicians. The purpose of this study was to evaluate the utility and acceptability of
a mixed learning technology goproach for providing distance CME. The approach combined audio
teleconferencing instruction with a Web-based learning system enabling the live presentation and
archiving of instructional material and media, asynchronous computer conferencing discussions,
and access to supplemental online learning resources.

Methodology: The study population was comprised of physicians and nurse practitioners who par-
ticipated in audio teleconference sessions, but did not access the Web-based learning system (non-
users); learners who participated in audio teleconferences and accessed the Web-based system
(online users); and faculty. The evaluation focused upon faculty and learners’ experiences and per-
ceptions of the mixed learning technology approach; the level of usage; and the effectiveness of the
approach in fostering non-mandatory, computer-mediated discussions.

Results and Discussion: The users of the Web-based learning system were satisfied with its fea-
tures, ease of use, and the ability to access online CME instructional material. Learners who &-
cessed the system reported a higher level of computer skill and comfort than those who did not, and
the majority of these users accessed the system at times other than the live audio teleconference
sessions. The greatest use of the system gopeared to be for self-directed learning. The success of a
mixed learning technology approach is dependent on Internet connectivity and computer access;
learners and faculty having time to access and use the Web; comfort with computers; and faculty
development in the area of Web-based teaching.

Key Words - continuing medical education; educational technology; distance education; World
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Participation in traditional face-to-face CME has
always been a challenge for rural physicians because
of the difficulties in arranging practice or hospital
coverage, spending time away from family, and the
cost of travel and attendance. The World Wide Web
(WWW) offers exciting opportunities for self-
directed CME, providing physicians with the oppor-
tunity to address their individual learning preferences
and needs. It has been reported that Web-based CME
facilitates greater access to current information on
new clinical developments and enables physicians to
learn at a pace, place, and time which is more con-
venient for them.® The WWW's multimedia capa-
bility and the variety of formats in which Web-based
CME may be delivered are also believed to be advan-
tages of thisform of learning.”*

It has been suggested that CME in the 21 cen-
tury must move toward “a fully integrated practice-
learning environment”* in which a variety of educa-
tional resources and technologies are available to
address the individual leaming needs and preferences
of physicians. One aspect, which appears to be miss-
ing from the CME literature, is an eamination of a
mixed learning technology approach for providing
CME at a distance. Moore & Kearsley'® have sug-
gested that research is needed on the “synergistic
effects of certain media — that is, the effectiveness
of using one medium as a complement to another”.
Such studies are pertinent today as there is a dramatic
increase in the number of providers and technologies
emerging in the CME field*’
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Audio teleconferencing, used since the 1960s,
has proven to be effective for facilitating communica-
tion and interaction between practitioners!®?* De-
spite its reported effectiveness, one main limitation of
audio teleconferencing is that participants cannot see
each other, and it has been described as avery imper-
sonal form of communications® At Memorial Uni-
versity of Newfoundland, audio teleconferencing
technology has been used since the 1960s to provide
CME at a distance through the Wednesday at Noon
program. This program entails the delivery of
weekly, one-hour audio teleconference sessions using
a province-wide network. Up to 34 dedicated audio
teleconferencing sites can participate. The mgjority of
these are located in hospitals and health clinics in
rural and remote communities. Participants can also
access the program from their office or home tele-
phones.

Our study team was interested in examining the
usefulness of a mixed learning technology approach,
which combined audio teleconferencing and Web-
based learning to augment the CME learning experi-
ence. Physicians and nurse practitioners could access
instructional materials before, during, and/or after an
audio teleconference through PCs with Internet con-
nectivity. The main components of the Web-based
learning system included:

1. Web pages for presenting instructional na-
terial to beincluded in audio teleconferences

2. Asynchronous computer-mediated confer-
encing bulletin board

3. Archived audio streaming files (recorded
audio teleconference sessions)

4. Links to online Web sites for clinical and
patient education material

5. Literature search results

6. Online evaluation forms

The Web-based |learning system was intended to
be used as a medium for the real-time presentation of
instructional materials related to live audio telecon-
ferences, as well as a means for archiving instruc-
tional material and audio teleconference recordings.
Presentation materials normally encompassed Power
Point presentation files. The computer conferencing
area was established as a resource to faculty and
learners for facilitating asynchronous, text-based
communications. There were no mandatory partici-
pation reguirements for the computer-mediated
conferencing area.

The purpose of this study was to evaluate the
utility and acceptability of a mixed learning technol-
ogy gproach for enhancing audio teleconferencing
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instruction. How useful was the mixed learning
technology system for enhancing the distance CME
experience? Was the mixed learning technology sys-
tem an acceptable means for enhancing the distance
CME experience? Specific evaluation questions in-
cluded:

1. What was the level of usage of the mixed leaming
technology system?

2. What were participants' experiences and percep-
tions of the mixed learning technology system?

3. What were faculty experiences and perceptions of
the mixed |earning technol ogy system?

4. How effective was the mixed learning technology
approach in fostering online interaction and dis-
cussion between |learners and faculty?

M ethodol ogy

Our study population was comprised of 3
groups. 1) physicians and nurse practitioners who
participated in the audio teleconferences and ac-
cessed the Web-based learning system (online users);
2) physicians and nurse practitioners who partici-
pated in the audio teleconferences and did not access
the Web-based system (non-users); and 3) faculty
who taught in the audio teleconference sessions. The
online user and non-user learners were assigned to
their study group designations based on whether they
accessed or did not access the Web-based learning
system. All learners practiced in Atlantic Canada
(Newfoundland and Labrador and Nova Scotia) and
were forwarded a letter of recruitment explaining the
purpose of the study prior to being contacted.

Web Site User Data - Through use of user-
names and passwords we tracked the number of times
different participants accessed a session’s Web site as
well as the date and time when access took place.

Online Participant Semi-Structured Tele-
phone Survey - We conducted a semi-structured
telephone survey with online users. All online users
were contacted by letter and invited to participate.
The survey questions were open-ended. The first
section included questions about demographics (i.e.,
years of experience, practice type, physician type),
self-reported computer experience, computer acess,
and teleconferencing attendance information. The
second section asked respondents to comment on
their experience with various aspects of the Web-
based learning system, likes, dislikes, and suggested
improvements.

Non-User (or Audioconly) Participant Ques-
tionnaire Survey - A questionnaire survey
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was mailed to individuals who had participated in a
live audio teleconference, but did not access the
Web-based learning system. The survey collected
information about demographics and respondents
use of computers, computer experience, computer
access, and location of participation. Open ended
guestions and five-point Likert scale questions (1 =
strongly disagree to 5 = strongly agree) collected
information on barriers and challenges to using the
Web-based |earning system.

Faculty Questionnaire Survey - A question-
naire survey was mailed to faculty at the conclusion
of the Wednesday at Noon program. The survey con-
tained questions about years of practice experience,
computer access, and computer skill. Open ended
questions and five-point Likert scale questions (1 =
strongly disagree to 5 = strongly agree) collected
information on audio teleconferencing technology,
design and navigability, system components, barriers
and challenges to using the system, and likes and
dislikes of the Web-based learning system and indi-
vidual instructional Web sites.

Results

Online Participation - The Web-based learning
system could be acessed before, during or after a
‘live’ teleconference session. Thirty-one, one hour
audio teleconference sessions were offered during the
period of September 2000 to May 2001. The range
of participating sites for the audio teleconferencing
program was 9 to 21 with a mean of 14.4 sites. The
range of online users accessing the Web-based |earn-
ing system during a live teleconference was 1 to 6
with a mean of 2.3 users per session. The range of
online users accessing the Web-based learning sys-
tem before or after live teleconference times was 1 to
16 with a mean of 5.2 users. Figures 1 and 2 show
the trend in total users of the Web-based learning
system during the Fall and Winter offerings of the
program. Generally, there was a gradual decrease in
the number of users of the system, from the begin-
ning to the end of the program in both the Fall and
Winter semesters.

Online Participant Evaluation - Thirty-five
(35) participants were identified as online users and
eighteen (18) telephone interviews were conducted,
resulting in a response rate of 51%. Table 1 provides
a summary of the demographic information, self-
reported computer access and computer skill re-
sponses for the online users. The majority of respon-
dents were family physicians (72%), reported less
than 15 years of professional practice experience, and
practiced in a group setting (72%). Sixty-seven per-
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cent (67%) of online respondents reported accessto a
computer at both work and home and approximately
50% of respondents reported a level of computer skill
between medium-high and high.

The most common reason which online respon-
dents provided for accessing the Web-based learning
system was to ‘view material’ (N = 7) and ‘to listen
to previous teleconference sessions' (N = 4). Fifty
percent (50%) of online respondents indicated it was
more useful to access the system prior to the live
teleconference session, 28% indicated it was more
useful after, while 22% reported it was more useful to
accessthe site during the live teleconference.

The most useful aspects of the Web-based learn-
ing system were reported to be the presentation mate-
rials (N = 16), audio recordings (N = 9), and the abil-
ity to complete and submit online evaluation forms
(N =4). Only 17% of participants accessed the com-
puter conferencing area. Fifty-nine percent of online
participants felt that the Web-based |earning system
enhanced the quality of the distance learning they
experienced. The aspects of the Web-based learning
system which participants enjoyed included ‘ accessi-
bility’, ‘ convenience’, and its ‘ease of use’. Accessi-
bility referred to being able to access CME informa-
tion any time it was needed; ‘it is important for just-
in-time knowedge’. Some participants experienced
difficulty navigating the Web site and one online user
indicated that their ‘computer and teleconferencing
equipment was not in the same place’ which pre-
sented an obvious challenge for viewing the Web site
and participating in the teleconferencing presentation
simultaneously. Downloading time was another dis-
like and participants suggested that the file size of
information presented on the Web site should be con-
sidered for those using dial-up modems in rura areas
where bandwidth is limited.

Non-User Participant Evaluation - Thirty seven
(37) participants were identified as potential non-user
survey respondents and 16 participants returned sur-
veys for a response rate of 43%. Table 1 presents the
demographic information, self-reported computer
access and computer skill responses from the survey.
Fifty percent of the non-user respondents were family
physicians, in practice less than 10 years (75%), and
members of a group practice (71%). Thirty eight
percent of respondents had access to computers at
work only, 25% had a&cess at home only, and the
remaining 38% reported access at both home and
work. Forty four percent of the respondents rated
their computer skill level as medium and only a small
number of respondents rated their skill level as ne-
dium-high (19%).
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Non-users were asked to rate a number of items
related to barriers and challenges in using the Web-
based learning system (Table 2). A majority of -
spondents (75%) agreed or strongly agreed that * diffi-
cult to find time from work’ was a challenge to using
the Web-based learning system. Non-users also
agreed or strongly agreed that the following factors
presented barriers or challenges to using the learning
system: ‘other personal activities and commitments
left me no time' (50%), ‘accessing a computer is of-
ten inconvenient in relation to where | work or prac-
tice’ (44%), and ‘I am not a skilled computer user’
(38%)).

Faculty Evaluation - Fifteen (15) faculty, of a
total of 31, returned the evaluation survey for a re-
sponse rate of 48%. The results suggest that faculty
had very positive opinions of the Web-based learning
system. The majority of respondents agreed or
strongly agreed that the Web site for their session
was ‘clearly laid out’ (83%); ‘instructional material
was presented accurately and clearly’ (100%); and
‘Internet site links were relevant’ (75%). Faculty
were also asked to rate the extent to which items
were a challenge or barrier to their use of the Web-
based learning system (Table 2). Thirty-five percent
(35%) of the respondents agreed or strongly agreed
that it was ‘difficult to find time from work’ and 39%
agreed or strongly agreed that ‘other personal activi-
ties were significant barriers or challenges to their
use of the Web-based learning system.

Discussion

What was the level of usage of the mixed
learning technology system? - The results indicate
that the majority of users of the Web-based learning
system accessed it at times other than the live deliv-
ery of an audio teleconferencing session. One of the
main goals for developing the system was to enable
the presentation of instructional material during live
audio teleconference sessions. Therefore, it is ques-
tionable whether the system actually served an effec-
tive role as an instructional material presentation rme-
dium. Technical and communication system limita-
tions (old computers, slow phone lines, modems, etc.)
are considered to be a main disadvantage of programs
which are offered over the Internet>’ Our study re-
vealed that a number of technical barriers were ex-
perienced by both participants and presenters at-
tempting to use the Web-based learning system. The
main challenge however to integrating a truly
‘mixed’ technology strategy into our distance CME
program was computer hardware and connectivity
access. Many sites simply did not have computers
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and Internet connectivity in the same room as the
audio teleconferencing equipment.

The mean number of users of the Web-based
leaming system was 7.5, while the mean number of
participating sites was 14.4 per teleconference ses-
sion. The average number of participants for each
Wednesday at Noon session is 20 persons. This
would suggest that approximately 38% of partici-
pants in the program had accessed the Web-based
learning system. This usage is fairly positive in light
of the technologic barriers which participants experi-
enced at the teleconferencing sites. This estimate is
higher than Canadian physicians' overall reported use
of online CME. The Canadian Medical Association’s
2001 Physician Resource Questionnaire®® reported
that approximately 23% of Canadian physicians used
the Internet for participating in online CME during
the year 2000.

A major concern regarding the implementation
of Web-based learning for continuing professional
education has been that many health care profession-
as are simply not comfortable with the use of com-
puters for learning. Kripilani et al.? in a survey of
Texas physicians found that those with prior com
puter experience, greater access to computers and
online services, and previous experience with com-
puter-assisted CME rated this form of learning higher
than counterparts with less computer experience.
The findings from our evaluation support these find-
ings. The participants who accessed the Web-based
learning system reported a higher level of computer
skill and a greater level of access to computers. Not
surprisingly, computer access and experience would
appear to be very important factors influencing use of
Web-based CME.

What were participants experiences and per-
ceptions of the mixed learning technology system?
- Generally, the respondents reported a high level of
satisfaction with the Web-based learning system.
Physicians indicated satisfaction with how the system
was organized, the usefulness of the information
which was supplied, and the impact the system had
on the quality of instruction and learning they experi-
enced. Ruskin et a.® believe that electronic publica-
tions which use multimedia components, such as
sound and movies, are able to present health scence
information in away that would almost be impossible
in printed text. Computer-mediated learning also
alows the adult learner quick and easy access to bib-
liographic and other reference materials. The major-
ity of online participants in our study reported that
their main reasons for accessing the system were to
‘view material’ and ‘listen to recorded tel econference
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sessions’. The mixed learning technology approach
appeared to be successful in providing greater access
to self-directed, multimedia learning resources, even
if the material was not used by the participant to
augment live teleconference presentations. Location
and time independence (being able to log on and par-
ticipate from wherever and whenever) are often two
of the greatest advantages of computer-mediated
learning reported by adult learners®?” A number of
respondents indicated that the 12:00 pm teleconfer-
ence time was inconvenient, either due to time con-
straints or scheduling conflicts, to participate in the
audio teleconferencing program. A main benefit to
the incorporation of computers into the continuing
education process is the transmission of information
directly to the learner whenever and wherever he/she
choosesto learn.

What were faculty experiences and percep
tions of the mixed learning technology system? -
An analysis of the open-ended responses from faculty
suggested a high level of satisfaction with the system
and the way in which their instructional materias
were presented. Unfortunately, a number of faculty
did not access the system to an extent which might
have had a positive influence on participants use of
the system. The success of the asynchronous com
puter conferencing area was dependent on the faculty
member’s integration of collaborative discussion
activities as part of their instructional strategy. A
magjority of faculty did not incorporate online discus-
sion activities as part of their instruction and this in-
fluenced the use of the online discussion area by par-
ticipants.

Educators who have traditionally enjoyed teach-
ing in the face-to-face setting are not required to per-
form in the same manner in online learning environ-
ments. The successful implementation of computer-
mediated learning calls for a change in the role of the
educator as he or she must learn new skills for be-
coming a manager of online learning. For some, this
is a major paradigm shift, therefore faculty develop-
ment and support activities which assist faculty in
how to lead and facilitate online discussions are very
important.

How effective was the mixed learning technd-
ogy approach in fostering online collaboration
between learners and faculty? - The majority of the
online respondents indicated they did not access the
computer conferencing area of the Web-based |eam-
ing system. A review of postings to the conferencing
system confirmed the low participation and usage
rate. Several participants reported that they did not
need to access the computer conferencing area due to
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being able to access instructional materials or media
in other areas of the system. In other words, the par-
ticipants did not perceive an educational benefit from
accessing the conferencing area. There was aso no
direct instructional link between the live teleconfer-
ence sessions and the use of the computer conferenc-
ing area.

The main limitation of this study is related to the
opinions, which were reported by the evaluation re-
spondents. It is possible that these views are mainly
representative of physicians holding positive attitudes
towards technology-based learning. Despite this
limitation, the results from this exploratory evaua-
tion study do provide a basis for further investigation
into mixed learning technology approaches in CME.
A number of questions have been raised as a result of
the findings from this study. What are the effects of
mixed learning technology approaches on cognitive,
attitudinal, or performance-based outcomes? What
combination of distance learning technologies are
most effective in CME delivery? What are the spe-
cific features of distance learning technologies which
best lend themselves to mixed technology ap-
proaches? What is the nature of the instructional
strategies which should be used in mixed technology
approaches?

The findings from the evaluation study indicate
that the Web-based learning system was used by the
adult learners. Most of these users appeared to be
using it as a resource for supporting their self-
directed learning efforts. We have made several
modifications to the system to make it more user-
friendly, such as improving the user registration
process, navigational features, and replacing audio
streaming files with video. Greater efforts have also
been made to promote the Web-based learning sys-
tem to administrators and decision-makers at the
health care board level where decisions concerning
expenditures for computer equipment and connec-
tivity infrastructure are made. The most important
lessons which we have learned relate to computer
hardware and connectivity access at teleconferencing
sites and the provision of faculty development sup-
port for presenters.
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Lessonsfor Practice

A mixed learning technology approach enables
CME providers to combine the synergistic benefits of
different technologies and media to enhance the dis-
tance learning experience.

The features of the mixed learning technologies
must be combined and utilized in a manner which
facilitates a seamless learning experience for the
adult learner.

In organizing and planning a mixed learning
technology approach, CME providers need to be &-
tentive to technology access at distant sites and adult
learners’ experience and comfort with the particular
technologies.

Faculty development is required to support fac-
ulty with the design of instructional strategies which
draw on the synergistic benefits of the different tech-
nologies and media.

Further studies are needed to explore which
combinations of learning technologies can be best
used to facilitate effective distance CME learning
environments.
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Tablel Respondent Characteristics
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Profession Onlineuser (N = 18) Non-user (N = 16)
Family Physician 13(72.2) 8(50.0)
Specialists 5(27.8) 4(25.0)
Nurse Practitioner 4(25.0)
Gender

Female 3(16.7) 9(56.3)
Male 15(83.3) 7(43.8)
Y earsPractising

0-5 4(22.2) 6 (37.5)
6— 10 4(22.2) 6 (37.5)
11-15 2(11.1) 2(12.5)
16-20 - -
20+ 6(33.3) 2(12.5)
Type of Practice

Group 13(72.2) 10 (71.4)
Solo 4(27.8) 4(28.6)
Where do you have access to a computer ?

Home 3(16.7) 4(25.0)
Work 3(16.7) 6 (37.5)
Home & work 12 (66.7) 6 (37.5)
How would you rate your level of skill using computers?

Low 1(5.6) 3(18.8)
Low-medium 4(22.2) 3(18.8)
Medium 4(22.2) 7(43.8)
Medium-high 4(22.2) 3(18.8)
High 5(27.8) -
Par_ticipants normally attend the Wednesday At Noon program from the following | o-
cations:

An audio teleconferencing site 8(47.1) 12 (75.0)
Did in from my office 7(41.2) 4(25.0)
Dia in from my home 2(11.8) -
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Table2 Faculty and Participants’ Barriers/Challenges to Using the Web-based Lear ning System
Non-users Faculty

Barriers/Challenges

n SD D N A SA n SD D N A SA
| could not locate the WAN web site 16 3(188) 6(375 6(37.5) 1(6.3) - 13 1(7.7) 5(385) 5(38.5) 1(7.7) 1(7.7)
| am not comfortable with computers 16 4(25.00 7(438) 4(25.0 1(6.3) -- 13 5385 5(385 2(15.4) - 1(7.7)
| was not aware of the Web-based 16 4(25.0) 8(50.0) - 3(18.8) 1(6.3) 13 2(154) 7(53.8) 1(7.7) 1(7.7) 2(15.4)
learning system
Difficult to find time from work 16 - 4(25.0) - 8(50.00 4(25.0) 14 - 4(28.6) 5(357) 4(28.6) 1(7.2)
Other personal activitiesand commit- 16 2(125) 3(188) 3(188 7(43.8) 1(6.3) 13 - 4(308) 4(30.8) 5(385) -
ments left me no time
Accessing acomputer is often incon- 16 2(125) 7(43.8) - 6 (37.5) 1(6.3) 13 2(15.4) 7(53.8) 1(7.7) 1(7.7) 2(15.49)
venient in relation to where | work or
practice
| do not like computers 16 6(37.5) 8(50.0) 1(6.3) 1(6.3) - 13 7(538) 3(231) 2(15.4) - 1(7.7)
| dislike computers as a means for 16 5@BL3) 7(438) 3(18.8 1(6.3) -- 12 4(33.3) 7(58.3) 1(8.3) - -
learning
| am not a skilled computer user 16 42500 4(25.00 2(125) 6(37.5 - 13 4(30.8) 5(385) 1(7.7) 2(15.4) 1(7.7)
Using the Web-based | earning system 16 4(25.00 8(50.00 4(25.0 - -- 12 6(50.0) 4(333) 2(11.8 - -
meant a loss of income for me
There was no computer available at 16 3(188) 4(25.00 4(25.0 1(6.3) 4 (25.0) - - - - -
the audio-teleconferencing site
I do not have access to a computer 16 7(43.8) 8(50.0) 1(6.3) - -- - - - - -
| do not have access to the Internet 16 8(50.0) 6(37.5 1(6.3) 1(6.3) - - - - - -
No MAINPRO credit for accessing 15 1(6.7) 1(6.7) 10 2(13.3) 1(6.7) - - - -- -
online meterias (66.7)
Topic not relevant to work or practice- 15 2(133) 8(533) 4(26.7) - 1(6.7) - - - -- -

related interests or needs

* Based on Likert scale of Strongly Disagree to Strongly Agree. SD = Strongly Disagree, D = Disagree, N = Neutral, A = Agree, SA = Strongly Agree.
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Figurel Summary of Online Users of Web-based L earning System (Fall 2000)
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Figure 2 Summary of Online Users of Web-based L ear ning System (Winter 2001)
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