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In 1989 a large national survey1 indicated
that 30% of UK dentists had attended
either no courses or lectures to update
their professional knowledge or only one

such course/lecture.  The same survey
investigated reasons why these dentists
had not undertaken continuing profes-
sional development (CPD) during the
previous 12 months.

Four of the most commonly cited rea-
sons for non-attendance, such as distance
from postgraduate centres and  domestic
commitments, suggested that these prob-
lems could be overcome by the provision
of distance learning materials and pro-
grammes.  To address the problems a
range of videos,2 manuals3,4 and com-
puter-aided learning programmes5 have
been developed at public expense6 and
distributed free of charge to dentists
working in Primary Dental Care within
the NHS.  A more recent study7 indicates
that in one English region during the
1990s there has been an improvement in
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Objective To assess the educational effectiveness of delivering continuing professional
education (CPE) from dental schools to small groups of dentists at distant sites via
videoconferenced links using relatively inexpensive equipment and ISDN2 links.
Design 41 videoconferences between the four campuses of London Dental Schools and
postgraduate centres in South East England were assessed using a pre-piloted
questionnaire which contained open and specific questions.  The questionnaire was given
to all participants at the end of each videoconference. Answers to the specific questions
were graded using the Likert scale.
Results 40 of the 41 videoconferences were completed satisfactorily and were attended by
257 participants, all of whom completed questionnaires. However, no individual question
was answered by all the participants.  Of the responses 90% were positive on the topics of
appropriateness of the teaching material for delivery by videoconference and of its
educational level.  90% of responses also indicated a wish to attend further
videoconferences and satisfaction at  avoiding the need to travel to London for similar
educational activity.  87% rated the lecturers as good or excellent in their use of the
medium.  85% of responses indicated that the question and answer sessions within the
videoconferences were useful and 82% that the visual aids enhanced the sessions. The
technical aspects of the videoconferences were rated positively but to a lesser extent than
the educational aspects with 69% of positive responses for visibility of visual aids, 54% for
sound quality and 76% for the lecturers use of the technology.  The technical aspects of the
videoconferences improved during the pilot study.  In response to the open questions,
participants stated that they found the most useful aspects of the videoconferences were
not having to travel, access to first rate lecturers, the discussions and the opportunity to
interact with experts.
Conclusions The participants in this pilot study were positive about the use of
videoconferencing to deliver educational material from dental schools to small groups.
Once the technology has improved, this medium has the potential to provide CPE for
dentists at work or at home in response to their specific needs.
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the numbers of dentists attending CPD
courses.  A further stimulus to CPD has
arisen from the General Dental Council’s
(GDC’s) recently launched voluntary
scheme8 which requires a UK registered
dentist to take part in CPD throughout
his or her practising career.  This  has fur-
ther encouraged the development and
evaluation of additional techniques for
the provision of CPD for dentists, one of
which is videoconferencing, a technique
which allows two way audio and video
communication between remote sites.

Videoconferencing has been used to
provide ‘expert’ opinions and advice to
remote sites  in a range of medical spe-
cialties9 and other areas of healthcare.10

In dentistry the  technique has been used
in the UK in the provision of orthodontic
diagnosis and education,11,12 to improve
dentist-laboratory communication and
to provide consultant restorative den-
tistry support to remote dental prac-
tices13.  

The primary benefit of videoconfer-
encing is that it overcomes the problems
caused by distance and  geographical
inaccessibility whilst permitting a ‘real-
time’ interaction between those taking
part. These problems may not be synony-
mous as travelling time can be affected by
traffic congestion and poor roads as
much as by geographical distance.  To an
extent the problem of unnecessarily long
travelling times for relatively short jour-
neys appertains in and around London
and other large cities.  The problem exists
for both speakers and audience, as with
‘conventional’ attendance courses, either
one or sometimes both parties have to
travel to take part.  Videoconferencing
and other distance learning may well pro-
vide an alternative means of delivery for
courses which do not require the audi-
ence to take part in practical exercises
(hands-on courses). 

Against this background,  the Thames
Postgraduate Medical and Dental Educa-
tion (TPMDE) Dental Deanery, funded a
pilot videoconferencing project — the
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Postgraduate Regional On-line Video-
conferencing in Dentistry (PROVI-
DENT) project.  The aims of
PROVIDENT were to assess the educa-
tional efficacy of videoconferencing in
dental CPD, and to evaluate its practica-
bility (in terms of audience and teacher
satisfaction and reliability of equipment).
This paper reports the views of the den-
tists who formed the audiences for the
project.  

Materials and methods
Forty one postgraduate videoconference
teaching sessions were provided by 27 expe-
rienced academic staff from the four cam-
puses of London Dental Schools:  The
Eastman Dental Institute for Oral Health
Care Sciences, King’s College Hospital,
Guy’s Hospital and The Royal London Hos-
pital.  All sessions were advertised in tandem
with the existing  CPD courses for dentists
working in primary care in the TPMDE
deanery area. The sessions linked a London
dental school with audiences at one of  eight
postgraduate centers, the locations of which
are shown in the map (Figure 1), or, on two
occasions, at a general dental practice.

All sessions were organised in the same
way as other Dental MADEL CPD (Sec-
tion 63) courses for dentists, with the
dental tutors and administrators at the

postgraduate centres involved  in making
the necessary arrangements.6

All locations, both the dental schools
and the postgraduate centres, were pro-
vided with a PC based videoconferencing
H320 international standard system
which incorporated a Zydacron On WAN
350 (Z350 Codec) videoconferencing
card release 1.1 (Zydacron, Manchester,
New Hampshire, USA)) connected by

commercial ISDN2 (128 kbs) lines.  Each
system comprised a Toshiba Equium
7000D multimedia PC,with an Intel Pen-
tium II  microprocessor, a 64MB RAM
and a 6GB hard disk, running Windows
95, Sony EV1-D31 colour videocamera
and a Toshiba TLP 411E data projector
with integral rostrum (document) cam-
era (Figure 2).  Sound was captured using
either AKG C680 BL static autogain semi-
directional microphones or lapel
radiomicrophones and output via the
standard PC speakers or in some centres
via lecture theatre sound systems.  The
videoconferencing systems were mobile
allowing transfer between centres.   Ses-
sions were transmitted and received
using unadapted lecture theatres.  One
transmitting centre used an Elmo  TRV-
35G  digitising projector (Elmo C. Ltd.,
6, Kamiho-dori 1-chrome, Mizuho-ku,
Nagoya, Japan) which enabled teachers to
transmit a carousel of conventional
35mm slides.  

A core group of lecturers, postgraduate
tutors and co-ordinators, who were ear-
marked as the providers of  technical sup-
port during the PROVIDENT project at
transmitting and receiving centers,
attended a one day training course at the
Open University prior to the start of the
project. The transmitting centres com-



Figure 2  The videoconferencing equipment used in the
project.

Figure 1  Location of Centres involved in the project. 
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considered to have failed and this was for
technical reasons.   A total of 257 dentists
attended the other 40 sessions.  All com-
pleted participant questionnaires but some
did not answer all questions. The reponses
to the  specific questions are presented in
Tables 1 — 3 together with the questions
asked. 

As far as the four questions on presen-
tational style were concerned, 255 partic-
ipants responded to the question on the
appropriateness of the teaching material
for delivery by videoconference of whom
230 (90%) gave positive responses to the
question, 247 responded to the question
on the ability of the lecturer as a presenter
in the medium of whom 215 (87%)
answered excellent or good, 246 to the
question on feelings about attending fur-
ther videoconferenced CPD sessions of
whom 222 (90%) were positive and 245
to the question ‘How did you compare
the event  with the alternative of travel-
ling  to London?’ of whom 221 (90%)
were positive (Table 1).

As far as the technical aspects of the
sessions were concerned, there were 233
responses to the question on the visibility
of the visual aids of which 161 (69%)
were positive,  239 responses to the ques-

menced live videoconferences after links
to test technical issues but without prac-
tice educational transmissions.  Each ses-
sion was preceded by a test link to either a
second postgraduate centre or the equip-
ment supplier.

A range of topics was selected to cover
as wide a range of dental specialties as
possible. Amongst the subjects covered
were Prosthodontics, Periodontics,
Endodontics, Oral Surgery, Orthodon-
tics, Children’s Dentistry, Oral Imaging
etc. Lecturers were provided with infor-
mation on the types of material and pre-
sentation format suited to
videoconferencing but the content of the
session was entirely within their control.
The following presentation styles and
elements were used (more than one being
possible in each session): lecture (38
times), tutorial (5 times), interactive
question and answer session (30 times),
case studies (8 times).  Teachers used a
variety of visual aids most frequently
35mm transparencies which were either
transmitted digitally, (12 times) inserted
with text into Powerpoint presentations
transmitted live, (8 times) transmitted as
live video of slides projected at a trans-
mitting centre (13 times) or forwarded in

advance either digitally or as slides for
projection (6 times).  A small minority of
sessions used the interactive whiteboard
in Microsoft NetMeeting (3 times).
Radiographs were transmitted as live
video camera images from a radiograph
viewer (7 times) or digitally in Power-
point presentations.  Images of flat art-
work, line drawings, anatomical models,
dental casts and  instruments were trans-
mitted using the integral document cam-
era in the dataprojector (12 times).  All
digitised images were compressed for
transmission by the Zydacron videocon-
ferencing card.  

Each session was evaluated by ques-
tionnaires, which both the participants
(members of the audience) and the
teachers completed at the end of every
session.  The questionnaire completed by
the participants contained both specific
and open questions.  The specific ques-
tions were answered using the Likert scale
in which grades 1 and 2 are positive
replies, grade 3 neutral and grades 4 and
5 negative.   The results from the teachers'
questionnaires are reported elsewhere.14

Results
Of the 41 teaching sessions only one was

1. Did you consider the teaching material appropriate for delivery by videoconferencing?

 Yes ++ Yes + Neutral No -  No - - No answer  Total
  127  103 18 7  0  2   257

2. How would you rate the lecturer as a presenter in the medium?

 Excellent Good Neutral Poor Very poor No answer  Total
 109 106 26 6  0  10  257

3. How would you feel about attending other videoconferencing sessions?

 Positive ++ Positive + Neutral Negative + Negative ++ No answer  Total
 118 104 17 6  1  11  257

4. How did you compare the event with the alternative of travelling to London?

 Positive ++ Positive + Neutral Negative - Negative  - No answer  Total
 164 57 18 6  0  12  257
   

Table 1 . Questions relating to presentational style
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ture (with normal sound) and overheat-
ing of a data projector.  

The most frequent answers to the open
question on the most useful aspects of the
videoconferences were :
•  Not having to travel
•  The discussions
•  Access to first rate lecturers 
•  Ability to interact with experts

Comments in response to the open question
on how participants thought that presenters
could improve their presentations included:
•  Move about less
•  Look into the camera and not the monitor
•  Send handouts to the audience

Participants made very favourable
comments in answer to the final open
question which invited any other com-
ments.  A number included the com-
ments  ‘Brilliant’ and ‘the way forward’.
Others highlighted the problems with
sound quality e.g.  ‘needs better sound
quality’ or suggested future develop-
ments e.g. ‘would like to have sessions to
my practice’.

tion on ability to hear the presentation, of
which 128 (54%) were positive, 239  to
the question on the appropriate use of the
technology by the presenter of which 182
(76%) were positive.  228 responded  to
the question on the use of computers at
home, of whom 188 (82%) claimed to
have a home computer  and 182 to the
question ‘do you have a computer at
work?’ of whom 129 (71%) answered yes
(Table 2).

The final three specific questions
related to the perceived educational value
of the videoconferences.  In answer to the
question on the appropriateness of the
educational level, there were 239
responses of which 215 (90%) were posi-
tive.  228 responded to the question on
the value of visual aids to the event (ses-
sion) of which 188 (82%) were positive
and 224 to the question ‘did you find the
question and answer session useful?’  of
which 190 (85%) were positive.  

Non-responses to questions ranged
from 2 (less than 1%) to 75 (29%) with a
mean of 23 (9%) — Tables 1,2 and 3.  

With the exception of the question on

quality of sound during the transmis-
sions (Table 2), respondents gave very
positive responses with between 69% and
90% grades 1 and 2 on the Likert scale.
However, in answer to the question on
sound quality, only 128 (54%) of respon-
dents gave positive gradings (the two
columns nearest the left-hand margin), a
further 47 (20%) a neutral grading and
the remaining 64 (26%) a negative grad-
ing. 

When sound quality was reported as
unsatisfactory, there were  breaks, more
frequently, feedback and sometimes both
of these faults.  This was ascribed largely
to poor acoustics in the rooms used,
partly to use of small computer loud-
speakers and, in one or two instances, to
ISDN2  transmission quality.  Overall,
technical problems tended to affect the
earlier transmissions and were rectified
without difficulty.  

A further range of problems beyond
the control of the project affected four
transmissions temporarily.  These were
primarily ISDN2 line faults leading to
severe pixelation or freezing of the pic-

5. Were you able to see the visual aids adequately?

 Yes ++ Yes + Neutral No -  No - - No answer  Total
 46 115 45 25 2  24  257

6. Were you able to hear all of the presentation? 

 Yes ++ Yes + Neutral No -  No - - No answer  Total
 40 88 47 47 17 18  257 

7. Did you feel that the presenter made appropriate use of the technology?

 Yes ++ Yes + Neutral No - No - - No answer  Total
 71 111 41 10 6  18  257

8. Do you have a computer at home? 

 Yes   No   No answer    Total
 188   40   29    257

9. Do you have a computer at work?

 Yes   No   No answer    Total
 129   53   75    257 

Table 2 . Questions relating to technical aspects
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Discussion
Videoconferencing has been used for a vari-
ety of purposes in medicine and dentistry.
Postgraduate education has been an ele-
ment in many studies of videoconferencing
12,15,16,17 and continuing education has
proved a common theme in those pilot
studies which have remained active beyond
the pilot phase.9 Possible benefits for the
UK have been reviewed with the experi-
ences of the UK Teledent project.12 Many of
these studies have adopted videoconferenc-
ing to overcome great distances or dispersed
communities and have provided education
in tandem with other telemedicine func-
tions.  The current study appears to be the
first in which videoconferencing has been
used to overcome the  time rather than the
geographical constraints of travel. To date,
few studies have directly assessed educa-
tional benefit.18,19,20

Successful videoconferencing requires
training in both technical and in educa-
tional methods.21 In the present study, a
core group of staff from the transmitting
and receiving stations were provided
with a one day training course covering
simple technical issues and educational
best practice for video-presentation.  A
short summary of key issues was pro-
duced and sent to all centres and a part-
time project co-ordinator was available
to travel to centres and provide help and
training.  As almost all staff were novices,

the importance of keeping teaching sim-
ple and preparing well were stressed.22

This pre-project training appears to
have been effective as, with the exception
of their answer to the question on sound
quality, the participants predominantly
gave positive or very positive answers to
all the other questions.  Unsurprisingly,
in view of the small numbers attending
each session and the relatively few ques-
tions, all 257 participants completed
questionnaires.  However, not every
question was answered by all partici-
pants.  There appears to be no obvious
reason for this and with the exception of
the question on ownership of a computer
at work, which was answered by 182 and
unanswered by 75 of the 257 partici-
pants, all other questions were answered
by the vast majority of the participants
(between 224 and 255).  The majority
considered that the teaching material for
the sessions was appropriate for delivery
by videoconferencing and that the pre-
senters made good use of the technology.
In general, participants rated the presen-
ters highly in their use of the medium,
were able to see the visual aids adequately
and felt that they added to the value of
sessions.  Although on occasion, some
presenters were seen to ‘move about too
much’ and ‘not look into the camera’.
The participants also found the question
and answer sessions to be useful and that
they could interact with the presenters in

spite of being ‘at a distance’.  The finding
that the majority of participants used
computers both at work and at home was
not surprising and mirrored the results of
the national survey carried out in 1997 by
the Dental Practice Board.23

As with all educational activities, it is
important that the knowledge level is
right for the audience.  In this respect, it
was encouraging that over 80% of the
participants  felt that this had been
achieved in the videoconferences.  How-
ever, perhaps the most encouraging
answers from the participants were in
response to the question about attending
further videoconferencing sessions for
CPD and the benefits in saving travelling
time.  It is pertinent to stress that travel-
ling time is not necessarily related to dis-
tance.  The shortest distance between one
of the postgraduate centres and the near-
est London teaching hospital was only 12
miles and the furthest 70 miles.  However,
during the last 12 months, even out of
rush hours, it has been impossible to
make even the 12 mile journey  door to
door into Central London in less than
one hour, whether by public or private
transport.  Return journeys to attend
similar courses at the teaching hospitals,
if they had not been delivered by video-
conference, would have been between a
minimum of two and a maximum of six
hours, with significant costs to the partic-
ipants in lost clinical time.  If delivered

10. Was the educational level of the event pitched appropriately for you?
 Yes ++ Yes + Neutral No -  No - - No answer  Total
 99 116 15 8  1  18  257

11. Did you find that the visual aids added value to the event? 

 Yes ++ Yes + Neutral No -  No - - No answer  Total
 78 110 31 6  3  29  257

12. Did you find the question and answer sessions useful?

 Yes ++ Yes + Neutral No - No - - No answer  Total
 74 116 27 6  1  33  257

Table 3 . Questions relating to educational value
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face to face at the postgraduate centres, it
is likely that there would have been less
loss of time to the participants and signif-
icantly more to the teachers.  Cost savings
resulting from the use of videoconferenc-
ing in dental vocational training and
postgraduate education have been
reported recently.24 However, they were
not calculated in this study.

A wide range of videoconferencing sys-
tems are available.  The present study
opted for a low cost system based on
desktop computers and ISDN2 connec-
tion which was judged sufficient to assess
the feasibility of providing general post-
graduate teaching.  An inexpensive solu-
tion does not preclude educational
benefit, provided technical reliability is
good.18 In the present pilot study the
quality of videoconferencing was gener-
ally deemed good with technical prob-
lems limited mainly to sound quality.
Other, usually more significant, technical
failures were the result of poor training or
ISDN2 line transmission quality and in
only a few instances was the picture qual-
ity deemed inadequate.  It is clear that
sound quality needs to be improved in
order to maintain the audience-presenter
contact and to ensure that question and
answer sessions are effective.   Ultimately,
improved sound quality will require the
additional bandwidth offered by ADSL,
ISDN6 or other connections.  However,
satisfactory sound can be achieved using
ISDN2 by ensuring that the acoustic
properties of the rooms are optimal.  

In this study all but two of the  trans-
missions were to postgraduate centres.
In the future it is planned to transmit
direct to dental practices on topics
requested by the practitioners them-
selves.  It is hoped that the topics will be
requested after the practitioners con-
cerned have found that they need advice
or updating on these topics, ideally after
carrying out clinical audit.  In this way
the medium can be used to address the
specific educational needs of small
groups of dentists.

In conclusion, this pilot study has been
undertaken using relatively inexpensive
computer/ISDN2 equipment.  The par-

ticipants were overwhelmingly positive
about the medium, the quality of the ses-
sions and their educational value. The
low bandwidth  technology has been
rated relatively successful despite prob-
lems with sound quality.  However, tech-
nical unreliability and shortcomings in
the sound and visual clarity need to be
improved.  Nevertheless, the future pos-
sibility of videoconferencing with den-
tists at work or at home in response to
their individual educational needs offers
exciting possibilities for the future. 
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