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and teachers are under pressure to pro-
vide education and training at a time of 
dynamic growth in the demand for post-
graduate and continuing education.2 

The situation has been compounded by 
major institutional changes, with a drop in 
funding of 37% per (UK higher education) 
full time student since 1989.4 In addition the 
number of academics and teaching staff is 
diminishing and, with the European Working 
Time Directive (EWTD) reducing the contact 
time with both trainers and peers, this may 
lead to the content in some educational 
programmes being compromised. Reduced 
training years at postgraduate level have 
diminished experiential exposure which 
makes formal skills training courses and 
simulation more important than ever.1

Virtual learning environments (VLEs) are 
an innovative method of delivering informa-
tion and there is a growing interest in their 
use by schools, colleges and universities. 
VLEs make it possible for a course designer 
to present the components required for a 
course of education or teaching through a 
single consistent and intuitive interface. A 
survey carried out by the Joint Information 
Systems Committee (JISC) in 2005 indi-
cated a high use of VLEs in all types of 

IntroductIon

There has been a shift in teaching meth-
ods in recent years. Traditionally, teaching 
was delivered in the workplace and further 
supplemented by textbook learning, but 
this model is now disappearing.1 Many 
institutions are incorporating e-learning 
in their syllabuses and information and 
communication technology (ICT) has had 
an impact on teaching and learning at all 
levels of dental education.2

There are many reasons for involving 
ICT in dental education and postgradu-
ate education, in particular, exerts high 
demands on universities and teaching hos-
pitals.3 There are ever increasing needs and 
demands by dentists and other members of 
the dental team for continuing education 

There has been growing interest in the use of virtual learning environments (VLEs) by universities over the past decade to 
supplement traditional teaching methods. In this study a tutorial providing information about the temporomandibular 
joint (TMJ), temporomandibular disorders and teaching of a thorough TMJ examination was developed on a VLE platform 
to enable students to enhance their examination and diagnostic skills. The success of this VLE tutorial was compared with 
conventional teaching by a cross-over trial. Thirty students were initially randomly allocated to one of two groups; Group 
1 completed the VLE tutorial and Group 2 attended the face-to-face seminar in the first instance. The groups then crossed 
over and had the other method of teaching provided. The findings from the cross-over trial and the students’ feedback 
indicated that no differences were found between either teaching modes, and both are equally effective at delivering infor-
mation to students. In addition, the order in which the students received the teaching did not make a difference, but giving 
the teaching twice reinforced their knowledge. There is a strong case to be made for introducing clinical lectures on a VLE 
platform, and this form of e-learning is, in general, well perceived by new generations of students.

institutions, with 86% of further education 
colleges, 97% of pre-1992 universities and 
90% of post-1992 universities reporting the 
use of at least one type of VLE.5

Anecdotal information suggests that 
many undergraduate and postgradu-
ate dental students are unfamiliar with 
certain clinical procedures (for example, 
undertaking a thorough TMJ examina-
tion). There remains a need to provide this 
teaching and VLEs are a novel approach to 
conveying it. In dental education compu-
ter assisted learning and other electronic 
learning resources have been shown to be 
as effective as traditional methods of teach-
ing.3 Thus the purpose of this study was to 
develop a TMJ module in order to enable 
students to enhance their examination and 
diagnostic skills and then to determine the 
success of this module compared with con-
ventional teaching (a face-to-face seminar). 
The aims of this study were to assess:

Whether there was a difference 1. 
in skills gained between students 
who were enrolled in the face-
to-face seminar and those who 
learned through a VLE tutorial, by 
determining accuracy in examination 
and diagnosis
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• Provides an insight into how computer 
technology can be incorporated into 
dental education.

• Encourages readers to explore innovative 
tools when providing dental education.

• Demonstrates to readers (both students 
and educational providers) how VLE may 
be used effectively to enhance learning.
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Students’ perceptions of VLE learning 2. 
when compared with more traditional 
methods of teaching
The suitability of VLEs in delivering 3. 
clinical/practical concepts to students.

MaterIals and Methods

Moodle Vle course

A temporomandibular joint (TMJ) 
information course was developed for 
Moodle™ VLE.6 The content of this course 
included:

An anatomy tutorial: a basic anatomy •	
tutorial providing students with 
information on the structure and 
anatomy of the TMJ and associated 
muscles of mastication
Information related to disorders of •	
the TMJ: this guided users through 
conditions which may affect the TMJ 
as well as giving an overview of 
temporomandibular disorders (TMD) 
and how the classification of TMD has 
evolved
Details of how to conduct a thorough •	
TMJ examination: this included a 
multimedia presentation by one of the 
researchers (SA) which demonstrated 
how to conduct a thorough TMJ 
examination, highlighting the 
important signs to be recorded
The Research Diagnostic Criteria for •	
Temporomandibular Disorders (RDC/
TMD) Dworkin and LeResche,7 were 
also presented in a user friendly 
format.

face-to-face seminar
A seminar and practical demonstration was 
prepared for the face-to-face teaching in a 
classroom setting with similar information 
and content and following exactly the same 
format as the Moodle course. One tutor 
(SA) prepared the content and delivered 
the seminar to all of the students, thus this 
ensured consistency in delivering the teach-
ing. The seminar was of 50 minutes dura-
tion, of which the practical demonstration 
lasted 20 minutes and postgraduates had 
the opportunity to ask questions through-
out. The students were given handouts of 
the RDC/TMD diagnostic criteria. 

trial design
A cross-over trial was conducted and 
30 orthodontic graduate students were 

assigned by stratified random sampling to 
one of two groups:
i.  Group 1: Moodle VLE tutorial fol-

lowed by the face-to-face seminar
ii.  Group 2: Face-to-face seminar fol-

lowed by Moodle VLE tutorial.

There were 23 female and seven male 
students in the study, with an age range 
of 26 to 36 years. Eighteen of the students 
were from the UK and 12 were from coun-
tries outside the UK/EU; initial questioning 
of the students revealed none of them had 
undergone any formal teaching in TMJ 
examination beyond a basic undergradu-
ate level. None of them had significant 
experience of the use of VLEs. 

There were 15 students per group and 
Group 1 was required to undertake the 
Moodle VLE tutorial initially. They were 
allowed to do this at their leisure but were 
given a two week deadline and users were 
tracked with the Moodle software to ensure 

they logged-on to the course. Group 2 was 
required to attend a face-to-face seminar 
on TMJ assessment and diagnosis, both 
groups had access to the same informa-
tion and content, but the knowledge was 
conveyed using different methods. 

At the end of this process students from 
both groups were required to examine a 
patient and diagnose their TMJ condition, 
these assessments were carried out within 
three weeks of the teaching episodes and 
were dependent on the student’s schedule 
and availability. Students were assessed 
according to a checklist, with predefined 
criteria (Table 1). Volunteer subjects (12 
auxiliary staff and non-clinical student 
volunteers) who presented with, and with-
out, TMD signs and symptoms were made 
available for the students to conduct these 
examinations. The same assessor (SA) was 
present and observed the students during 
all examinations. The assessor had previ-
ously undergone a four-day calibration 

table 1  criteria for assessments

theme Item

Joint Symptoms

1. Correct application of force

2. Lateral palpation

3. Inter-auricular palpation

4. Click present: Yes/No

5. Classification of click

6. Crepitus present: Yes/No

Jaw Movement

7. Measurement of comfortable opening

8. Measurement of maximal opening

9. Measurement of right lateral excursion

10. Measurement of left lateral excursion

11. Recognition of path of opening

Muscle Symptoms

12. Lateral pterygoid palpation

13. Recognition of lateral pterygoid tenderness

14. Mesial pterygoid palpation

15. Recognition of mesial pterygoid tenderness

16. Temporalis palpation

17. Recognition of temporalis tenderness

18. Masseter palpation

19. Recognition of masseter tenderness

Occlusal Features

20. Skeletal base assessment

21. Angle classification assessment

22. CO-CR identified

23. Direction of the slide

24. Assessment of canine guidance/group function

25. Assessment of tooth wear

26. Assessment of cheek ridging

27. Assessment of tongue scalloping

28. Followed correct sequence

29. Correct diagnosis of the condition
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The results of the assessments for each 
group were compared, a washout period of 
two months was then allowed before the 
two groups crossed over (Fig. 1) and pro-
vided with the other mode of teaching. The 
students in Group 1 who had initially com-
pleted the Moodle tutorial had access to the 
VLE withdrawn, thus were unable to log-on 
and reinforce their knowledge.

The groups were assessed again within 
three weeks of the second phase of teach-
ing and the results of the two groups were 

recorded for a second time. The students 
were also asked to anonymously complete 
a questionnaire based on their learning 
experiences and asked to rate both meth-
ods of teaching.

Statistical analysis was carried out using 
SPSS version 14, SPSS UK Ltd, Surrey, 
UK. The numerical results (obtained by 
summing the number of correctly com-
pleted individual assessment items) were 
assessed for normality using histograms 
and box and whisker plots. The data did 
not follow a normal distribution and the 
Mann-Whiney U test was applied to the 
independent variables, while the Wilcoxon 
Signed Ranks test was applied to the paired 
variables. The significance level for both 
tests was set at P ≤0.05.

results
The data were examined under four main 
themes (27 items):

Joint symptoms (items 1-6)1. 
Jaw movement (items 7-11)2. 
Muscle symptoms (items 12-19)3. 
Occlusal features (items 20-27).4. 

The final two items on the checklist 
‘Followed correct sequence of steps’ and 
‘Diagnosis of patient’s condition’, however, 
were reported as individual findings.

assessment results after  
first teaching episode

There were no significant differences 
observed between the assessment marks 
of the Group 1 and 2 students in any of the 
four themes or the ‘total’ score (Table 2). 
Both groups were equally able to diagnose 
the patients’ TMJ conditions according to 
the RDC/TMD classification with 60% of 
Group 1 and 73.3% of Group 2 (P = 0.439) 
being able to correctly classify the patients’ 
TMJ status.

assessment results after cross-over 
and second teaching episode

Table 3 summarises the results after the 
cross-over. These results mirrored the ini-
tial assessment findings and no significant 
differences were observed at the second 
assessment between Groups 1 and 2 for 
any of the four themes or for the total 29 
items (P = 0.416). In addition 80% of the 
students in both groups were able to give 
a correct diagnosis according to the RDC/
TMD criteria. 

course in TMJ examination procedures 
with an expert in this field, in addition 
the checklist and its criteria were discussed 
with a clinician experienced in facial pain 
management (RL).

A total of 29 items under four main 
themes were recorded on the checklist for 
the assessments. The assessor independently 
scored each student and had also previously 
examined all volunteer patients at the start 
of that session to determine their condition 
and set a ‘gold standard’ for the examination. 

Group 2
Moodle tutorial

n = 15

Assessment

Compare results

Cross over

Assessment

Compare results

Group 1 
Moodle tutorial

n = 15

Group 2 
Face-to-Face seminar

n = 15

Group 1 
Face-to-Face seminar

n = 15

Assessed for eligibility 
n = 31 

Randomised 
n = 30 

Excluded
n = 1

unable to participate 

fig. 1  schematic diagram of the trial design

table 2  results for assessment after the first teaching episode

theme Group
Results of the assessment

P 
ValueMean lower

95% CI
upper
95% CI std Dev Median Min Max

Joint 
symptoms

1 2.87 1.89 3.85 1.77 3 0 5
0.319

2 3.59 2.84 4.22 1.25 4 1 5

Jaw 
Movement

1 3.33 2.38 4.28 1.72 4 0 5
0.553

2 3.07 2.19 3.94 1.58 3 0 5

Muscle 
symptoms

1 4.33 2.80 5.87 2.77 4 0 8
0.441

2 4.60 4.14 5.00 0.83 5 3 6

Occlusal 
Features

1 3.33 2.38 4.28 1.72 4 0 5
0.553

2 3.07 2.19 3.94 1.58 3 0 5

total
1 13.87 10.37 17.36 6.31 11 4 23

0.787
2 14.27 12.18 16.35 3.77 15 9 19
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Group 1 - Moodle followed  
by face-to-face teaching

When comparing the assessment results 
for Group 1 students before and after the 
cross-over (Table 4), a significant differ-
ence was observed for three of the themes, 
while a borderline significance was 
observed for Joint Symptoms (P = 0.060). 
The results from the assessments indicated 
an improvement in all results at the sec-
ond assessment. In addition the difference 
in assessment results for all 27 items was 
found to be highly significant (P = 0.001), 
with students achieving better results after 
the second teaching episode (mean of 22.00 
compared with 13.87).

With regards to following the correct 
sequence of steps and correct diagnosis 
of the patients’ condition, there was a 
trend for the students to improve at the 
second assessment. Just over 50% of the 
students followed the correct sequence of 
steps at the first assessment compared with 
73.3% at the second assessment, and 40% 
of the students diagnosed the patients’ 
condition correctly at the first assessment 
compared with 80% at the second assess-
ment. However, neither of these findings 
were found to be statistically significant 
(P = 0.375, P = 0.375 respectively).

Group 2 – face-to-face  
followed by Moodle teaching

Table 5 presents the results of Group 2 
before and after the cross-over, a sig-
nificant difference was observed for the 
Occlusal Features theme between the first 
and second assessments (P = 0.001). With 
regards to Joint Symptoms, the difference 
in assessment marks was of borderline 
significance (P = 0.053). In contrast, no 
significant difference was observed for 
the Muscle Symptoms or Jaw Movements 
themes, although there was a definite 
trend for the marks to improve. For the 
total marks achieved, there was a highly 
significant increase in the mean scores 
between the two assessments from 14.27 
to 20.93 (P = 0.001).

Forty percent of the students followed 
the correct sequence of steps at the first 
assessment compared with 73.3% at the 
second assessment and this was found to 
be of borderline significance (P = 0.063). 
There was also a small improvement in 
diagnosing the patients’ condition with 
73.3% of students achieving the correct 

diagnosis at the first assessment compared 
with 80.0% at the second assessment, how-
ever, this was not statistically significant.

feedback questIonnaIre 
fIndInGs

Although the students were asked 21 ques-
tions, the key findings related to course 
preference are presented.

Question 1 - Which course  
would you recommend? 
When asked which course they would 
recommend, 16 of the 30 students said 
they would recommend the Moodle 
tutorial compared with the 14 for the  
face-to-face seminar. 

table 3  results for assessment after the second teaching episode

theme Group
Results of the assessment

P 
ValueMean lower

95% CI
upper
95% CI std Dev Median Min Max

Joint 
symptoms

1 3.93 3.14 4.73 1.44 4 1 6
0.153

2 4.53 3.99 5.08 0.99 5 2 6

Jaw 
Movement

1 4.40 3.78 5.02 1.12 5 1 5
0.267

2 3.87 3.06 4.67 1.46 5 0 5

Muscle 
symptoms

1 6.20 5.17 7.23 1.86 6 4 8
0.081

2 5.13 4.18 6.09 1.73 5 3 8

Occlusal 
Features

1 7.47 7.00 7.93 0.83 8 5 8
0.583

2 7.40 6.65 8.15 1.35 8 3 8

total
1 22.00 19.79 24.21 3.98 23 16 27

0.416
2 20.93 19.12 22.75 3.28 22 14 25

table 4  Group 1 results comparing first and second assessment

theme
Results of the assessment

P Value
time Mean lower 

95% CI
upper 
95% CI

std 
Dev Median Min Max

Joint 
symptoms

1st 2.87 1.89 3.85 1.77 3 0 5
0.060

2nd 3.93 3.14 4.73 1.44 4 1 6

Jaw 
Movement

1st 3.33 2.38 4.28 1.72 4 0 5
0.012

2nd 4.40 3.78 5.02 1.12 5 1 5

Muscle 
symptoms

1st 4.33 2.80 5.87 2.77 4 0 8
0.018

2nd 6.20 5.17 7.23 1.86 6 4 8

Occlusal 
Features

1st 3.33 2.38 4.28 1.72 4 0 5
0.001

2nd 7.47 7.00 7.93 0.83 8 5 8

total
1st 13.87 10.37 17.36 6.31 11 4 23

0.001
2nd 22.00 19.79 24.21 3.98 23 16 27

table 5  Group 2 results comparing first and second assessment

theme

Results of the assessment

P Value
time Mean lower

95% CI
upper
95% CI std Dev Median Min Max

Joint 
symptoms

1st 3.59 2.84 4.22 1.25 4 1 5
0.053

2nd 4.53 3.99 5.08 0.99 5 2 6

Jaw 
Movement

1st 3.07 2.19 3.94 1.58 3 0 5
0.190

2nd 3.87 3.06 4.67 1.46 5 0 5

Muscle 
symptoms

1st 4.60 4.14 5.00 0.83 5 3 6
0.332

2nd 5.13 4.18 6.09 1.73 5 3 8

Occlusal 
Features

1st 3.07 2.19 3.94 1.58 3 0 5
0.001

2nd 7.40 6.65 8.15 1.35 8 3 8

total
1st 14.27 12.18 16.35 3.77 15 9 19

0.001
2nd 20.93 19.12 22.75 3.28 22 14 25
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traditional teaching methods do not over-
come this obstacle, and even in a lecture, it 
is highly likely that some of those present 
may be preoccupied elsewhere!

The Moodle course incorporated a discus-
sion board and forum for users to discuss 
the topic with each other and to provide 
interactivity between the students and the 
tutor. Unfortunately, however, this feature of 
Moodle was underutilised in this study. 

cross-over trial

Assessment results after  
first teaching episode

No significant differences were found 
between the performance of Group 1 and 
2 students, suggesting that both teaching 
modes are equally valuable educational 
tools. Either mode of teaching was equally 
effective at delivering the information to 
the students and it appeared that both 
groups acquired similar skill sets in con-
ducting a TMJ examination. With respect to 
diagnosis, 60.6% of the students in Group 1 
and 73.3% in Group 2 accurately diagnosed 
the patient’s condition and there was no 
statistically significant difference between 
groups (P = 0.439). As such the type of 
teaching the students received did not 
appear to influence their ability to diagnose 
temporomandibular joint disorders. Others 
looking at the effectiveness of online learn-
ing have come to the same conclusion and 
found that an online continuing medical 
education (CME) module produced objec-
tively measured changes in the behaviour of 
the physicians, as well as sustained gains in 
their knowledge that were comparable with 
those from a traditional CME group.8

Assessment results after the cross 
over and second teaching episode

At the second assessment there was no sig-
nificant difference between the two groups 
for any of the four themes and it can be 
deduced that, even after the cross-over, both 
teaching modalities were equally effective 
and there were no significant differences in 
the skills acquired by the students. In addi-
tion, both groups performed equally well in 
the diagnosis of TMD (80% diagnosed the 
TMJ condition correctly in both groups).

It does not appear that the order in 
which the postgraduates had received the 
teaching made a difference, whether a stu-
dent had the Moodle tutorial followed by 

a face-to-face seminar or vice versa: the 
students performed similarly. The ability of 
e-learning to promote educational objec-
tives is considerable, thus provided it is 
well designed and executed, online or web 
based courses can be equally effective in 
conveying information, and influencing 
changes to practice.8

Group 1
The results before and after the cross-over 
showed a significant difference for three 
of the themes (Jaw Movement, Muscle 
Symptoms and Occlusal Features) with the 
students’ performance improving after the 
second teaching episode. The fourth theme 
(Joint Symptoms) showed borderline signif-
icance, again with a tendency for improve-
ment at the second assessment. When all 
29 items were combined, students were 
found to have higher marks at the second 
assessment and this was highly significant. 
As such, although Moodle or face-to-face 
teaching are both effective, having the 
teaching twice appeared to reinforce the 
students’ knowledge and there was a sig-
nificant improvement in their performances 
at the second assessment. Clearly students 
may have performed better the second time 
because they knew what to expect, thus 
improvements in the students performance 
may also be credited to the assessment pro-
cedure itself and not solely to double teach-
ing. Assessments are often implemented to 
improve learning practices, stimulating 
attention and retrieval processes.9

Group 2
Significant differences were found for 
two of the themes (Joint Symptoms and 
Occlusal Features). The remaining two 
themes showed no significant differences, 
however the mean results for these two 
themes showed an improvement between 
the first and second assessments. This lack 
of significant findings may be due to the 
relatively small sample size in this trial and 
warrants further investigation. 

For all 29 items, a highly significant 
difference was found, suggesting that the 
total assessment results were higher after 
the cross-over and the second episode of 
teaching. This is in line with what may be 
expected educationally; repetition is a com-
mon pedagogy technique which helps to 
stimulate the memory and motivates aware-
ness, thus for quality learning one should 

Question 2 - how would you rate 
the Moodle tutorial/face-to-face 
seminar on a scale of 1-10? 

The ratings for both courses were varied. 
None of the students gave the courses very 
low ratings (1 and 2), 18 students rated the 
Moodle tutorial very highly giving scores 
of ≥8, and similar numbers (n = 15) gave 
the face-to-face seminar scores of ≥8.

Question 3 - If you could choose 
one course to enrol on which  
would it be?

Sixteen students chose the Moodle tutorial, 
compared with the 14 who chose the face-
to-face seminar.

dIscussIon

developing the Moodle course

Although the TMJ Information Course was 
developed in an orthodontic department, 
the topic covers many disciplines and has 
relevance for prosthodontics, oral and 
maxillofacial surgery, facial pain units and 
general dental practitioners; as such it is 
a useful learning tool for many people. As 
the responsibility for providing this teach-
ing is shared among various departments, 
it can sometimes be overlooked and creat-
ing this course provides a central point for 
accessing information.

There are undoubtedly benefits associ-
ated with providing teaching on a VLE 
platform, however, the development stage 
of this study highlighted certain difficul-
ties. Some students wanting to access the 
course from their home computers had 
log-in difficulties associated with the uni-
versities networking capabilities and in 
certain instances there were web-browser 
incompatibilities, especially with respect 
to watching the TMJ examination video. 
Internet band-width affected the ability 
of some students to efficiently complete 
the course from home, and when a stu-
dent experienced any number of the above 
problems they were less likely to persevere 
and log-on again.

For the Moodle tutorial, it was possible 
to track user activity and identify the ele-
ments a student had completed, however, 
it was not possible to determine the length 
of time each student spent on the con-
tent. Thus if a student skimmed through 
a tutorial or read it in-depth the projected 
usage would be the same. Nonetheless, 
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consciously design repetitive engagement 
into courses and daily teaching.10

Repeated teaching of the same topic is 
more effective than teaching a topic once 
and it is not uncommon in educational 
environments to provide revision lectures 
and tutorials. Having a lecture or other 
form of teaching on a VLE can be consid-
ered an invaluable educational tool, as it 
provides the resources for revision, without 
the need to schedule a live lecture, thus is a 
more efficient use of  academic time.

Feedback
When asked whether they would recom-
mend the course, the distribution of students 
who would recommend the Moodle tutorial 
was similar to those who would recommend 
the face-to-face seminar and the responses 
were positive, with the majority answering 
‘Agree’ or’ Strongly agree’. When asked how 
they would rate the course 18 students gave 
the Moodle course a ranking of 8 and above, 
and a similar figure of 15 students gave the 
face-to-face seminar a ranking of 8 and 
above. The findings reflect previous studies 
which have reported that VLEs receive posi-
tive feedback from students.2

Feedback from the questionnaire also indi-
cated that both courses were well received 
by the students and there is certainly a place 
for both in dental education. Students could 
theoretically be given the option of which 
course they enrol on and some may find 
online learning beneficial due to travel con-
straints and clinical restrictions. However, it 
should be noted that a study looking at VLE 
use in dentistry found that some peripheral 
trainees placed a high value on face-to-
face teaching and were prepared to travel 
in order to attend this form of teaching.11 
Indeed students have frequently cited fear of 
isolation and lack of a community environ-
ment as a shortcoming of VLEs.12 

The findings from the cross-over trial 
and the feedback indicate that there is a 
strong case to be made for introducing 
clinical lectures on a VLE platform and 
this form of e-learning is, in general, well 
received by new generations of students. 
VLEs should not completely replace tradi-
tional lectures and tutorials as these are 
also very well regarded by students. The 
solution to this conundrum is the concept 
of blended learning which combines online 
components of study with face-to-face 
classroom based interaction. Ruiz et al.13 

recommended the integration of e-learn-
ing into curricula using a blended learn-
ing format rather than moving entirely to 
computer-based programmes. To maximise 
the outcomes of an educational process, 
VLEs should be aligned with the process of 
the course and not the other way around. 
As such VLEs should be adaptable to meet 
a course’s needs and traditional methods 
are still used where they are most effective 
such as in some one-to-one clinical teach-
ing scenarios.14 VLEs may also prove useful 
and relevant to GDPs to be run alongside 
continuing professional development (CPD) 
courses. CPD courses provide face-to-face 
teaching, but GDPs do not usually have 
the opportunity for revision lectures, thus 
VLEs can be used as a revision tool.

A recent study by Carbonaro et al.15 
looked at the effects and benefits of a 
newly developed blended learning course 
for health science students and compared 
this with the existing face-to-face for-
mat. As with the current study, students 
were assigned into either of two groups 
and completed a post-course Objective 
Structured Clinical Examination (OSCE). 
The results were similar to this study and 
no differences were found between the two 
groups in achieving team process skills; 
both the blended learning group and the 
face-to-face groups demonstrated similar 
results. Interestingly, Carbonaro et al.15 
found significant differences between the 
groups on the perceived positive achieve-
ment of the course learning objectives 
and the blended learning group were 
more convinced that their course provided 
them this. The novelty of using technol-
ogy in the classroom may have played a 
role in the positive responses,16 and could 
explain the encouraging feedback received 
by some students in the current study.

conclusIon
There were no differences in skills 1. 
gained between students who were 
enrolled in the seminar and those 
who learned through a VLE tutorial, 
with regards to accuracy in TMJ 
examination and diagnosis
Students had positive perceptions of 2. 
VLE learning and the feedback to this 
mode of teaching was comparable 
with more traditional methods of 
teaching
VLEs are suitable for delivering clinical/3. 

practical demonstration concepts. 
They may also be particularly useful 
as a follow-up or revision tool, for 
example inclusion of VLEs alongside 
CPD courses in order to reinforce the 
information at a later stage.

Blended learning and incorporating VLEs 
into dental education appears to be an impor-
tant development and, provided courses are 
appropriately designed, they can be instru-
mental in encouraging effective learning. 
The uptake of information and the skills 
that are attained by students are comparable 
with those expected from traditional teach-
ing methods. There are the added benefits 
of easy access ‘anytime anywhere’ and the 
conservation of academic resources in what 
is already an overwhelmed profession. 
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