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Design and Effectiveness of a Computer-Based Continuing
Education Program for Orthodontists

Curtis M. Marsh, DDS, MSa; Wallace H. Hannum, PhDb; Carroll-Ann Trotman, BDS, MSc;
William R. Proffit, DDS, PhDd

Abstract: The design of computer-based continuing education for health professionals is an important
consideration for Internet delivery because the size of graphic files greatly affects the speed with which
information is delivered. Orthodontists who had indicated an interest in computer-based continuing edu-
cation were shown via CD-ROM either a dynamic version of a computer continuing education program
(with transitions and animations to liven up the content) or a plain version (identical content except that
the transitions and animations were omitted). The program provided new information about superelastic
arch wires for the initial stage of orthodontic treatment. For both versions, over 90% of the viewers thought
the program was well done and provided useful information. Six of the orthodontists who received the
dynamic version felt that the animations were distracting rather than helpful; only one who received the
plain version felt that it was lifeless. A follow-up questionnaire showed that two-thirds of those who
viewed the program had subsequently reviewed the performance data for the initial wire they were using
and 20% had changed it, so the computer program was effective in changing clinical behavior. Those who
saw the plain version also were more likely to have changed their clinical procedures. For Internet delivery
of information to highly motivated professionals, it appears that transitions and animations are not nec-
essary and may be more likely to decrease than increase the effectiveness of the teaching material. (Angle
Orthod 2001;71:71–75.)
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INTRODUCTION

It is already feasible to provide continuing education di-
rectly to individuals via a computer in their office or home.
As computer capabilities and connections increase, it seems
clear that this method will become more important for or-
thodontic continuing education. Much remains to be
learned, however, about the most effective way to structure
and deliver teaching materials for this purpose.

Educational research suggests that dynamic graphics, or
animation, can provide several advantages in a computer-
based instructional lesson.1 These include increasing the mo-
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tivation of the learners, enhancing the learner’s attention, and
helping learners focus on relevant aspects of the lesson. The
overall results for the influence of dynamic graphics on
learning are mixed. Of 22 studies of dynamic graphics in
computer-based lessons in public schools, only 11 indicated
a positive or facilitating effect.2 Hansen et al3 suggest that
this stems from a lack of attention to the instructional ap-
proach, not from a flaw in the animations themselves, but it
seems clear that dynamic graphics are more effective for
some audiences than others.4 It is likely that highly motivated
individuals who seek to maintain and extend their profes-
sional skills would react differently to teaching materials
than, for instance, would a typical college class.5,6 What
works in one setting may not be the best approach in another.

This paper describes our recent effort to evaluate the fol-
lowing:

1. The interest of a group of practicing orthodontists in
receiving computer-based continuing education deliv-
ered directly to them and their ability to use this material
in the context of their computer equipment and experi-
ence.

2. Their reaction to educational materials delivered with
and without the dynamic graphics (colorful transitions
and animations) usually included in such programs.
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TABLE 1. Response Rates

Item No. Sent No. Returned
Response
Rate, %

Initial surveys 300 206 68.7

Continuing education modules

Group 1—dynamic
Group 2—plain
Group 3—both

42
42
39

27
28 (3 blank)

27

64.3
66.7
69.2

Follow-up questionnaire

Group 1—dynamic
Group 2—plain

27
25

24
23

88.9
92.0

3. The extent to which material of this type would change
their behavior in clinical practice.

MATERIALS AND METHODS

A continuing education module was developed to pro-
vide information on current clinical procedures in the first
stage of comprehensive orthodontic treatment (alignment).
The content emphasized new information about wires and
procedures in initial alignment that was not included in the
orthodontic curriculum of more than 10 years ago. The fo-
cus of the program was on the application of superelastic
wires in initial alignment, the great variability between lab-
oratory data and advertising claims for performance of cur-
rently available wires, and the fallacy of using rectangular
superelastic wires initially because of their inability to de-
liver useful torsional force. A presentation was developed
in Authorware 5.0 in 2 versions that were identical in con-
tent but different in that one included transition effects and
decorative graphics (the dynamic version), whereas the oth-
er did not (the plain version). The program was supplied
on a CD-ROM with all executable files internally packaged
so that the viewers required no other software loaded on
their computers to view the presentation. Nothing was writ-
ten to their computer’s hard drive that had to be uninstalled
or deleted after completing the modules.

The Department of Orthodontics at the University of
North Carolina (UNC) is in regular contact with an ‘‘alumni
and friends’’ group that consists of approximately 200 grad-
uates of the program and 100 others who have taken an
interest in the orthodontic program and supported it in var-
ious ways. An initial letter and survey was sent to this
group, asking for information about their computer assets,
capabilities, and Internet habits and whether they would be
interested in evaluating a new educational computer pro-
gram. Of the 300 surveys mailed, 206 were returned, and
116 orthodontists volunteered to participate in the study.
From this volunteer pool, 2 sample groups (n 5 42 each)
were created by simple random allocation. One group re-
ceived the dynamic version of the program, the other the
plain version. In addition, a third group (n 5 39) composed
of present faculty and residents and graduates of the last 2
years (1998–1999) was sent a module with both versions
for comparison. Each package contained, in addition to the
CD-ROM program, a 3.5-inch diskette to which answers to
questions were transferred automatically upon exiting the
program, for return of information. Response rates for the
3 groups were similar (64%–69%), and the final size (n 5
27 or 28) for the 3 groups and the follow-up response rate
were almost identical (Table 1). As expected from the com-
position of the mailing list, most, but not all, of the first 2
groups (80%) were UNC alumni; the others had attended
15 different orthodontic programs.

Feedback from all 3 groups came from 25 questions that
were answered before (6) and immediately after (19) view-

ing the program. The first 6 questions provided demograph-
ic and background information about the respondents; the
latter 19 focused on their reaction to the program. In ad-
dition, a 3-question follow-up questionnaire was sent to the
participants 3–4 months later to gain information about
changes in behavior in the months after viewing the edu-
cational material, with a 90% response rate. These specific
questions were whether the orthodontist had evaluated the
level of elasticity of the wire used in his or her practice,
changed the wire used for initial alignment, or discontinued
the use of rectangular initial wires.

RESULTS

Computer capabilities of the orthodontic
respondents

Of the 206 practitioners who responded to the initial sur-
vey (in early 1999), 167 (81%) had computers both at their
office and home (Figure 1). Only 6 (2.9%) did not own a
computer at all. Nearly all of the 200 computer owners had
both a modem and CD-ROM drive, access to the Internet,
and an e-mail address. Although 144 accessed the Internet
at least once or twice a week, most had not used dental or
orthodontic sites. The age distribution of the respondents
was typical of the current aging orthodontic population,
with 35% between 45 and 55 years of age and another 30%
over 55 years of age. They were, therefore, considerably
more computer oriented than the general population in their
age range and were likely to use computers more than the
average orthodontist.

Evaluations of the teaching module

The respondents viewed both the dynamic and plain
versions of the program very favorably. Because the re-
sponses for several questions were almost identical for the
3 groups and were heavily skewed toward ‘‘strongly
agree’’ or ‘‘strongly disagree,’’ data for the groups for
these responses were combined and are shown in Table 2.
It is apparent that the great majority of the respondents
felt that the module presented useful information in a de-
sirable way.
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FIGURE 1. Age range and computer use characteristics of orthodontists who responded in 1999 to the initial survey.

TABLE 2. Combined Intergroup Data from Selected Questions

Statement
Strongly Agree/

Agree
Strongly Disagree/

Disagree Neutral

Course material will be useful to me in the future. 67 5 7
Time spent viewing this course was worthwhile. 69 4 6
Course material was presented at a satisfactory level of difficulty. 70 3 6
Loading and running the presentation from the CD-ROM went smoothly.a 71 6 2
I would be interested in viewing similar presentations on the Internet or on

CD-ROM if they were available. 74 1 4
I would recommend this mode of continuing education to my peers. 73 2 4
The course content was valuable. 75 1 3
I prefer cassette tape reviews of journal articles to this mode of continuing

education. 5 66 8

a Three diskettes were returned blank, meaning that the practitioner did not complete the program without it locking up, etc., before completion
(all from the plain group).

TABLE 3. Acceptability of Transitions and Animations

Group

Agree/
Strongly Agree,

n (%)

Disagree/
Strongly

Disagree,
n (%) Neutral, n (%)

Dynamica

Plainb

Bothc

6 (22.2)
1 (4.0)

11 (40.7)

16 (59.3)
22 (88.0)
11 (40.7)

5 (18.5)
2 (8.0)
5 (18.6)

a Statement: ‘‘Animations and transitions distracted from the qual-
ity of the presentation.’’

b Statement: ‘‘The presentation was lifeless.’’
c Statement: ‘‘I prefer the presentation with transitions, sounds,

and animations.’’

The immediate responses did vary in interesting ways to
2 questions: whether the transitions and animations of the
dynamic version, or their lack in the plain version, detracted
from the presentation; and whether opinions about the
course topics changed because of viewing this program. As
Table 3 shows, 6 (22%) of those who saw the dynamic
version felt that the animations and transitions detracted

from the quality of the presentation, whereas only 1 of
those who viewed only the plain version felt that it was
lifeless. The younger group who saw both versions split
evenly as to which version they preferred. Those who had
been in practice more than 10 years and those who saw the
plain version were more likely to change their opinion (Ta-
ble 4). The plain version, therefore, appeared as acceptable
or more acceptable in format, and more effective in chang-
ing opinions, than the dynamic version.

Teaching effectiveness and changes in behavior
from the educational material

In the development of the survey, extensive pretesting
and posttesting was rejected because of the likelihood that
practitioners would simply not respond. Because the effec-
tiveness of a continuing education program for health pro-
fessionals is best demonstrated by the extent to which it
changes behavior, the follow-up questions were the main
measure of effectiveness (Table 5). Two-thirds of the par-
ticipants reported that since seeing the program, they had
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TABLE 4. Opinion Changes: Postpresentation Question 1 Dataa

Group
Agree/

Strongly Agree

Disagree/
Strongly
Disagree Neutral

By presentation viewed

Dynamic
Plain
Both

8
16
4

15
7

18

4
2
5

By time in practice

0–9 y
10–19 y
20–29 y
.30 y

7
9

10
2

20
9
8
3

7
1
2
1

a Statement: My opinions about some of the course topics changed
because of reviewing this continuing education presentation.

TABLE 5. Postpresentation Survey

Statement Yes No Not Applicable

Since viewing the presentation, I have evaluated the level of elasticity
of the nickel-titanium wire I use for initial alignment.

Dynamic group
Plain group
Both versions

15
14
29

9
8

17

0
1
1

Since viewing the CE presentation, I have changed the wire I use for
initial alignment.

Dynamic group
Plain group
Both versions

4
6

10

20
17
37

···
···
···

Since viewing the presentation, I have discontinued using rectangular
superelastic wires for initial alignment.

Dynamic group
Plain group
Both versions

1
6
7

1
2
3

21
15
36

investigated the elastic properties of their initial alignment
wire, over 20% had changed it, and 15% had discontinued
their previous use of rectangular initial wires.

DISCUSSION

From the perspective of orthodontists and those who
teach them, there are 3 major points of interest in these
results: (1) computer-based instructional programs can be
effective in disseminating new information and putting it
in perspective for orthodontic clinicians, at least for those
who are interested in computer applications to their work;
(2) old orthodontists, unlike old dogs, can be taught new
tricks—the participants who were over age 55 were more,
not less, likely to change their behavior than the younger
participants; and (3) there was no advantage, and perhaps
a disadvantage, in using a dynamic version of the program.

The participants in this study were a highly self-selected
group; they were more computer oriented than many prac-
titioners and certainly not typical of the general orthodontic
community. It is quite likely that they rated the instructional

material more highly than a typical continuing course au-
dience would have, and it is possible that they were more
likely to change their behavior after seeing it. Because no
skill was needed to view the program, we suspect that the
material would have been effective with any group of cli-
nicians who were motivated to view it. Those who are less
comfortable with computers are less likely to view material
in a computer format.7 If teaching materials were widely
distributed as CD-ROMs or over the Internet, some people
would be left out simply because they were unwilling to
view the material on a computer screen. This almost surely
is truer of older than younger individuals.

The age of our respondents did affect their response to
this module: those whose training occurred within the last
10 years were less likely to think the information was new
and less likely to change what they were doing because of
it. Almost all with less than 10 years’ experience were UNC
graduates who had been exposed to this material during
their training, so that is not surprising. However, it was
impressive that the older orthodontists were as willing as
they appeared to be to change aspects of their clinical prac-
tice. Those over 55 were not different from their younger
colleagues in this respect. Participation in continuing edu-
cation courses tends to decrease toward the end of one’s
career. Perhaps individually delivered programs would be a
more effective way for older practitioners to remain up to
date—or perhaps only those who remained interested in
professional advances, such as computer applications to
practice, would be motivated to participate even if travel to
do so became unnecessary. At this point, there is no way
to tell.

The orthodontists who viewed them received both ver-
sions of the teaching module very well. It is widely felt
that transitions and animations to liven up a teaching mod-
ule for medical and dental students are important in main-
taining the interest of the viewers.8 In this study, these fea-
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tures—which are not part of the teaching program—were
more likely to distract the orthodontists than to help them.
Those who saw the dynamic version liked it, and the youn-
ger group who saw both versions split 50–50 in their pref-
erence between the 2 versions. The plain version drew few-
er unfavorable comments, however. It also performed at
least as well in conveying the information, and better from
the perspective of changing behavior.

We suspect that orthodontists, and probably most profes-
sionals who are seeking new information to improve their
skills, are much more highly motivated to learn than student
groups often are. The inherent motivation of the partici-
pants may have eliminated any facilitating effects of dy-
namic graphics, because the topic itself raised their moti-
vation levels and attention. Other studies have indicated
that for such groups, dynamic graphics will not enhance
and may detract from learning.9,10 It is an interesting
thought that experienced professionals have learned to re-
sist slick multicolor presentations as inherently less credible
than plain presentations of data.

This is an important finding relative to the development
of new continuing education modules for orthodontists and
other health professionals. Internet delivery is faster, easier,
and more convenient than producing and distributing CD-
ROMs. As Internet access and connection speeds improve,
the advantages of Internet delivery will increase. File size
is much more of an issue when the Internet is used. The
bigger the file, the slower it will load. The transitions and
animations for a dynamic version greatly increase the file
size. So if these can be omitted, it will be much more prac-
tical to go immediately to Internet delivery than if the extra
graphics were needed to obtain satisfactory effectiveness.

We conclude that, for orthodontists who are comfortable
with the concept of computer instruction, a high-level com-
puter instructional program can change behavior in a clin-

ical setting. It appears that additional graphics to improve
the appearance of the teaching program are unnecessary
and perhaps counterproductive. Additional studies are need-
ed to investigate the effectiveness of dynamic graphics that
are interactive, under control of the participants, and di-
rectly related to the instructional content.
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