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Abstract

Background: Demonstrating competence in clinical skills is key to course completion for medical students.
Methods of providing clinical instruction that foster immediate learning and potentially serve as longer-term
repositories for on-demand revision, such as online videos demonstrating competent performance of clinical skills,
are increasingly being used. However, their impact on learning has been little studied. The aim of this study was to
determine the value of adjunctive on-demand video-based training for clinical skills acquisition by medical students
in endocrinology.

Methods: Following an endocrinology clinical tutorial program, 2nd year medical students in the pre-assessment
revision period were recruited and randomized to either a set of bespoke on-line clinical skills training videos (TV),
or to revision as usual (RAU). The skills demonstrated on video were history taking in diabetes mellitus (DMH),
examination for diabetes lower limb complications (LLE), and examination for signs of thyroid disease (TE). Students
were assessed on these clinical skills in an observed structured clinical examination two weeks after randomization.
Assessors were blinded to student randomization status.

Results: For both diabetes related clinical skills assessment tasks, students in the TV group performed significantly
better than those in the RAU group. There were no between group differences in thyroid examination
performance. For the LLE, 91.7% (n = 11/12) of students randomized to the video were rated globally as competent
at the skill compared with 40% (n = 4/10) of students not randomized to the video (p = 0.024). For the DMH, 83.3%
(n = 10/12) of students randomized to the video were rated globally as competent at the skill compared with 20%
(n = 2/10) of students not randomized to the video (p = 0.007).

Conclusion: Exposure to high quality videos demonstrating clinical skills can significantly improve medical student
skill performance in an observed structured clinical examination of these skills, when used as an adjunct to clinical
skills face-to-face tutorials and deliberate practice of skills in a blended learning format. Video demonstrations can
provide an enduring, on-demand, portable resource for revision, which can even be used at the bedside by
learners. Such resources are cost-effectively scalable for large numbers of learners.
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Background
Medical students require training in order to perform
clinical skills competently. Suboptimal performance of
skills is associated with significant patient morbidity and
mortality and increased healthcare costs [1,2]. For the
purposes of this study, a skill is defined as “an ability to
smoothly and adaptively carry out a complex activity
acquired through deliberate, systematic, and sustained
practice” (adapted from [3]). Clinical skills include tech-
nical skills such as clinical examination and invasive pro-
cedures, non-technical skills such as team – work and
communication and cognitive skills such as clinical rea-
soning, decision-making and management (adapted from
[4,5]). Michels et al. [5] found that the components of
procedural steps, underlying knowledge and clinical
reasoning are part of clinical skills learning and teaching
and that underlying knowledge and clinical reasoning
skills allow a clinical skill to be applied meaningfully.
For the purposes of this study, competence in a

clinical skill is defined as the application of complex
combinations of knowledge, performance, skills, values
and attitudes at the level of being able to show how to
perform the skill in a controlled setting rather than
performing the skill in the workplace (adapted from [6,7]).
In this study, using Dreyfus and Dreyfus’ stages of skill

acquisition [8], which range from novice to advanced
beginner to competence to proficiency to expertise, we
aimed to assist students in moving from the novice stage
to the competent stage in skills acquisition for 3 clinical
skills of history taking and physical examination. Dreyfus
[9] notes that when people learn a skill, in order to reach
competence, they need to learn to devise a plan or per-
spective that determines which of the elements of the
skill must be treated as important and those that can be
ignored. This aids understanding and decision- making.
Dreyfus also points out that only at the level of compe-
tence is there for the first time an emotional investment
in the choice of perspective leading to an action. Benner
[10] found in nurses that emotional engagement in the
form of experiencing deeply felt rewards or remorse as a
result of their actions in the clinical setting seems to be
necessary for the performer to learn from examples
without rules.
Anderson proposed that 3 stages are involved in learn-

ing how to perform a skill [11]. These are the declarative
stage, the knowledge compilation stage and the proce-
dural stage. During the declarative stage general problem
solving is used to interpret new information in a way
that helps the learner deal with the skill required. With
time, knowledge is compiled into higher order produc-
tions that apply the knowledge and increase efficiency in
dealing with the learning task. This is followed by the
procedural stage in which knowledge is incorporated
into the procedures for performing the skill. Singley and
Anderson proposed that exposure to the whole skill, for
example via a demonstration, is most effective early on
in learning a skill [12].
Despite models looking at stages of skills acquisition,

there is little evidence as to the best way to teach clinical
skills. Byrne et al. [13] examined publications on various
methods of teaching the clinical skills of intubation,
intravenous cannulation and central venous line inser-
tion, but were unable to find any clear benefit for one
instructional method over another.
Many instructional methods advocate demonstration

of the clinical skill to be learned [14,15]. Demonstrations
are a means of meeting the “being introduced to a topic
or skill” and “getting to know it” steps of the learning
model described by Ausubel [16]. The steps of this
learning model are: being introduced to the topic or
skill, getting to know it, trying it out, getting feedback
and applying it. Hughes et al. [17] described how
Ausubel’s learning model can be viewed as a cyclical
rather than a linear process where the trying it out,
getting feedback and applying it stages are a conti-
nuing cycle.
Lake and Hamdorf [15] advocate that demonstration

should occur on a real patient to allow the learner to
identify with a competent performance. Michels et al. [5]
found in a survey that 100% of British doctors involved
in teaching clinical skills agreed that “in learning a
clinical skill it is important to have demonstration
(modeling)”. Such demonstrations are commonly follo-
wed by students practicing the skill on real or surrogate
patients, usually with supervision and feedback from
tutors, meeting the “trying it out” and “getting feedback”
stages of Ausubel’s learning model. Video demonstra-
tions can help meet the early and also some of the later
steps of the learning model described by Ausubel by
providing a best practice exemplar for comparison in the
“getting feedback” stage and also later in the revision
stage. However, they clearly cannot replace immediate
accurate feedback from a skilled observer.
The use of videos to demonstrate skills on real pa-

tients also fits well with Peyton’s 4 - step approach to
teaching procedural and physical examination skills [14].
Peyton advocated silent demonstration first, followed by
deconstruction, where the teacher demonstrates while
explaining each step of the skill and then comprehen-
sion, where the teacher demonstrates while the learner
describes the steps and then performance where the
learner demonstrates while he or she describes the steps.
Viewed from an experiential learning perspective,

videos can address the watching component of the “four
step cyclical process” of experiential learning described
by Kolb [18], the steps being “thinking, feeling, watching
and doing”. Kolb notes that experiential learning can
begin at any of these four steps.
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Ericsson’s [19] concept of deliberate practice has been
shown to be important in acquisition of skills. It has
been found that individual differences, even amongst
elite performers, are closely related to the amount of
deliberate practice undertaken [19]. Improvements in
performance of skills are associated with improved
quantity and quality of practice.
As noted by Bradley and Postlethwaite [20], teaching

of clinical skills, including demonstrations, can be time-
consuming and resource intensive. It is uncertain as to
whether students learn as effectively from video as from
live demonstrations, although delivery of demonstrations
of clinical skills through creation of enduring online
video resources is cost-effective. Web - based learning
has been shown to be cost effective in non-medical set-
tings, with cost savings of up to 50% compared with
traditional tutor led instruction [21].
Video resources also provide a reference for students

during revision of skills. Kelly et al [22] found an unex-
pected revision benefit of videos demonstrating 3 pro-
cedural nursing skills, with high student uptake of the
online videos during revision prior to the end of semes-
ter observed structured clinical examinations (OSCEs)
and request by students for further online videos for
skills to be learned in future years despite a very low rate
of participation in their study to evaluate the impact of
the videos on student learning.
Web – based video demonstrations allow for blended

learning, a technique combining web-based or e-learning
technology with traditional instructor led training [23].
Childs et al. [24] note that e-learning may be more effective
when blended with traditional classroom based teaching.
Caveats regarding the use of videos as an adjunct for

learning of clinical skills are that videos must be of high
quality and demonstrate a competent performance and
that those currently available via the internet are of
variable quality [25]. Kingsley et al [26] showed that
many early dental students lack the ability to critically
appraise the quality of the information they access via
the internet. Medical students are likely to be similar.
They are potentially at risk of learning incorrect and
potentially unsafe techniques through video, for example
where breaches of aseptic technique are unwittingly
demonstrated, unless they learn critical appraisal skills
or alternatively, learning resources are first screened by
faculty. Learners can easily be swayed by incorrect
prompts. Beran et al [27] found that medical students
given the assessment task of knee aspiration on a knee
model were more likely to insert the aspiration needle at
the incorrect site when they were provided with a knee
model which had marks of aspiration at an incorrect site
than when they were provided with an unmarked knee
model (n = 31, 86.11% vs. n = 14, 58.33%, Fisher's exact
test (1) = 5.93, p < 0.05, Cramer's ϕ = 0.31).
We conducted this study in view of the fact that
although no clear benefit has been shown for one
instructional method over another, we expected that
exposure to high quality video demonstrations of clinical
skills which students could refer back to was likely to
improve student learning and hence competence at
these skills. The aim of the study was to determine
whether students randomized to access videos demon-
strating endocrinology skills of history taking and phys-
ical examination perform these skills more competently
than students randomized to standard revision resour-
ces. In this article the impact of access to endocrinology
clinical video demonstrations on student performance is
being reported.

Methods
High quality instructional videos demonstrating per-
formance of 3 common clinical skills in endocrinology
were developed. These employed both real patients with
clinical histories and signs and surrogate patients. The
skills were:

1. Clinical history taking in diabetes mellitus (DMH)
2. Physical examination for lower limb complications

in diabetes mellitus (LLE)
3. Physical examination for signs of thyroid disease (TE)

The videos were designed to meet the 2nd year medical
student endocrinology learning objectives for the Sydney
Medical Program. They could be used either as an intro-
duction to the topic or for revision. For the clinical
examinations, the videos demonstrated the examination
process and technique in a surrogate patient without
clinical signs, showing a normal examination, and then
illustrated specific clinical signs in patients with abnor-
malities. The DMH video demonstrated history taking in
3 patients, illustrating features of both type 1 and type 2
diabetes mellitus. The skills were performed on each
video by a single endocrinologist (EH) and for each
video, the technique, rationale and important findings
were explained and demonstrated. Subtitles were added
in the editing process to highlight important points and
provide additional information.
All patient participants were provided with an infor-

mation sheet and gave written informed consent.
Second year medical students from 3 clinical schools

in the University of Sydney Medical Program were
recruited via email invitation. They were invited because
they undergo their first exposure to clinical endo-
crinology during their second year over a period of 4-6
weeks through weekly small group bedside tutorials
focused on clinical histories and examinations of patients
with endocrine conditions. They usually have 2 tutorials
per week, one addressing history taking and one addressing
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physical examination in endocrinology. The tutorials pro-
vide opportunities for students to learn and practice endo-
crinology skills with real and surrogate patients, while
being observed and receiving feedback from a tutor. These
tutorials are preceded by a single live lecture demon-
stration by a faculty member (EH) to the whole year of
students, which includes a demonstration on a surrogate
patient of two of the skills addressed by the newly deve-
loped videos: examination for lower limb complications in
diabetes and examination for signs of thyroid disease.
Important elements for the third skill demonstrated in the
videos, history taking in diabetes, are discussed in the full
year session but not demonstrated with a patient. This
usual clinical learning in endocrinology, both the live
demonstration and discussion delivered once to the entire
second year and the bedside tutorials, covers the key
features of the criteria for each assessment task in the
observed structured clinical examination assessments
detailed below.
Students gave written informed consent to participate

in the study. They signed a confidentiality agreement at
recruitment precluding them from sharing access to or
information from the videos with anyone other than
students enrolled in the study who were attending the
same clinical school as them on the same day. This was
in order to allow them to practice the skills with their
peers. The study was approved by the Human Research
Ethics Committees of the Sydney South West Area
Health - Concord, the Northern Area Health Service,
the Central Sydney Area Health Service and the University
of Sydney.
Student participants were randomized to gain access

(training video or TV group), or not (revision as usual or
RAU group), to each of the instructional clinical videos
within a few weeks following completion of their clinical
tutorials in endocrinology. Student participants were
advised to revise the clinical skills using any resources
available to them, including any online video resources
they could access. They were informed that they would
be assessed on all 3 skills in an OSCE format two weeks
after randomization. Each assessment task was in the
form of a 7-minute OSCE in a similar format to clinical
assessments they had already been exposed to in the first
year of the medical course. Students who were not par-
ticipating in the study did not undergo the OSCE assess-
ments for this study. However, all 3 skills are clinical
skills that could potentially be examined in the end of
year barrier OSCE assessment, as they are part of the
core curriculum.
Randomization occurred according to day of student

attendance at their clinical school, which can be on one
of two weekdays. Students accessed the videos online via
their usual individual student log on identification for
the university website. They could download videos to
which they had been randomized to computer, iPhone
or iPod.
In the OSCEs, students were assessed on taking a his-

tory of diabetes mellitus from an actor who had learned
a script and examination on surrogate patients without
clinical signs for both of the physical examination tasks.
At the start of each assessment station, each student was
given brief written instructions specifying the skill to be
performed, without prior knowledge as to whether
clinical signs were present. For each assessment task
students were observed by either one assessor or by two
assessors marking the same performance independently.
Assessors were blinded to student randomization status.
Students were rated on both a criterion - referenced
checklist for each task, with descriptors for each cri-
terion of “attempted and correct”, “not attempted” or
“attempted but not correct” and on a global score of
“satisfactory”, “not satisfactory” or “borderline”, based on
the judgment of the assessor. They received a mark for a
criterion only where the criterion was rated as “attemp-
ted and correct”. The criteria for each assessment task
were determined by consensus of a panel of endocrino-
logists prior to production of the videos. Each video
demonstrated competent completion of all the criteria
determined by the panel of endocrinologists for that
clinical skill. However the criteria were not necessarily
addressed in exactly the same order as in the OSCE
marking sheet. The same criteria had also been
addressed in the live demonstration of TE and LLE to
the whole student year at the beginning of the endocri-
nology block of learning. The TE and DMH assessments
were developed by adapting pre-existing university
clinical assessments. The thyroid station had 25 criteria,
the diabetes history station 22 criteria and the lower
limb complications station 18 criteria.
Immediately following completion of all 3 assessment

tasks, students were asked to complete a brief survey
questionnaire for each of the 3 clinical skills to explore
their perceptions on the utility of the learning resources
they accessed. Data on the number of times each video
resource was accessed were retrieved through the
website.
Following completion of the study, all students in the

2nd year of the medical program were given access to all
three videos.

Statistical analysis
Assessment data were analyzed using chi-square tests
with a continuity correction by a statistician who was
blinded as to intervention group identity. Data were
analyzed using SPSS version 17.0. Where there were 2
examiners at a station, only one examiner’s rating was
analyzed. The endocrinologist’s ratings were chosen in
preference to the non-endocrinologist’s. Where there
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were 2 endocrinologists at a station, the examiner who
had examined more students was selected for analysis.
Where there were 2 examiners at a station, the degree of
agreement between the examiners was analyzed.
Results
Twenty-three students participated in the study. This
represented 12.2% of the 2nd year student cohort from
the 3 clinical schools involved in the study. Twenty two
students (11.6% of the 3 clinical school year cohort)
were assessed, as one student was unable to attend the
assessment. Twelve students (54.5% of participants) were
randomized to both of the diabetes videos, and ten
students (45.5%) to the TE video.
The assessment team comprised 4 endocrinologists, one

advanced trainee in endocrinology, one oncologist and
one geriatrician. Non - endocrinologists were teamed with
endocrinologists to mark independently at stations. The
videos ranged in duration from 33-48 minutes.
Performance in assessment of the clinical skills
Students randomized to view the diabetes videos
performed significantly better in the diabetes assessments
than students who were not randomized to view the
videos. For the LLE assessment task, 91.7% (n = 11/12) of
students who had viewed the video were judged globally
as having performed the task satisfactorily ie competently
compared with 40% (n = 4/10) of those who had not
viewed the video (p = 0.024). The difference in perfor-
mance between the 2 groups was 51.7% (95% confidence
intervals: 17.6 - 85.8%). For the DMH assessment task,
83.3% (n = 10/12) of students who had viewed the video
were judged globally as having performed the task satisfac-
torily in the assessment versus 20.0% (n = 2/10) of those
who had not viewed the video (p = 0.007). The difference
in performance between the 2 groups was 63.3% (95%
confidence intervals 30.7-95.9%). For the DMH video, in
order to capture the maximum number of students, the
results from 3 different examiners were included for the
analysis, as most students had only one examiner at this
station, rather than 2 examiners marking independently.
Results were similar in degree and significance when re-
Table 1 Lower limb examination assessment criteria showing

Description of criterion Video group % correct
(n) (Total n = 12)

Control g
(n) (Total

Global judgment 91.7 (11) 40.0 (4)

Palpates dorsalis pedis pulse
correctly bilaterally

91.7 (11) 30.0 (3)

Checks light touch sensation correctly 100.0 (12) 30.0 (3)

Performs knee reflexes 83.3 (10) 30.0 (3)

Indicates a plan to test motor function 72.7 (8) 0 (0)
examined using only the data from the endocrinologist
who had examined most students at this station.
For the TE assessment task performance standard was

uniformly high. There was no difference in the standard
of performance of students randomized to view the TE
video compared with those not randomized to view it,
either on examiner global judgment or on any of the 25
criteria. Ninety percent (n = 9/10) of students who had
viewed the video were judged globally as having perfor-
med satisfactorily compared with 100% (n = 12/12) of
those who had not viewed the video (p = 0.926).
In the LLE assessment, students who had viewed the

video performed significantly better on 4 out of the 18
individual criteria (Table 1). These criteria were: palpa-
ting the dorsalis pedis pulse at the correct site bilaterally,
checking for light touch sensation using correct tech-
nique, performing knee reflexes correctly and indicating
a plan to check lower limb motor function.
Students randomized to view the DMH video perfor-

med significantly better in 3 of the 22 criteria (Table 2)
than those who had not been randomized to view the
video. These criteria were: asking about exercise, history
of ischaemic heart disease and history of cerebrovascular
disease. Of the students who reviewed the DMH video,
all (12/12) enquired whether the patient had retinopathy
and when their last formal eye assessment was perfor-
med, compared with 60% (6/10) of students who had
not viewed the video (p-value = 0.05).

Examiner agreement on marking
Two examiners examined all but one student concur-
rently and independently for the LLE and TE assessment
tasks. For the DMH assessment task only 8 (36.4%) of
the students had two examiners. Examiner agreement
was high for all of the stations, especially for the global
judgment of student performance. For the lower limb
examination, examiner agreement on marking of stu-
dents was ≥ 80% for 77.8% (ie 14/18) of the criteria. For
the global judgment of student performance, agreement
was 80.2%. For the thyroid station examiner agreement
was ≥ 80% for 92% (ie 23/25) of the criteria with agree-
ment on global judgment of performance 95.3%. For the
diabetes history taking, examiner agreement was lower
significant performance differences

roup % correct
n = 10)

Difference
in %

P value 95% CI
lower

95% CI
upper

% Examiner
agreement

51.7 0.024 17.6 85.8 72.7

61.7 0.009 29.3 94.1 76.2

70.0 0.002 41.6 98.4 57.2

53.3 0.01 17.9 88.7 95.2

72.7 0.003 46.4 99.0 95.0



Table 2 Diabetes history assessment criteria showing significant performance differences

Description of criterion Video % students correct
(n) (total n =12)

Control % students correct
(n) (total n = 10)

Difference
in %

P value 95% CI
lower

95% CI
upper

Examiner
agreement %

Retinopathy and time of last
eye check

100.0 (12) 60.0 (6) 40.0 0.053 9.6 70.4 76.9

Exercise 75.0 (9) 20.0 (2) 55.0 0.036 20.1 89.9 50

Ischaemic heart disease 75.0 (9) 40.0 (4) 35.0 0.004 −4.0 74.0 75

Cerebrovascular disease 75.0 (9) 20.0 (2) 55.0 0.03 20.1 89.9 100

Global judgment 83.3 (10) 20.0 (2) 63.3 0.007 30.7 95.9 87.5
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at 68% with agreement on 15/22 criteria for the 8
students examined by 2 examiners. However, agreement
on the global judgment of student performance was high
at 87.5%.

Student evaluation of the video resources
Twenty one students (95.5%) completed the evaluation
questionnaires for each station. All students randomized
to the diabetes videos reported accessing them. One stu-
dent randomized to the TE video reported not accessing
it. The LLE and DMH videos were viewed up to 3 times
on student self-report and the TE video once or twice
(Table 3).

Student perception of the value of the endocrine videos
in their learning
Eleven of 12 students (91.7%) who viewed both the LLE
and DMH videos strongly agreed on a 5 point Likert
scale (strongly agreed – tend to agree - neither agree or
disagree - tend to disagree - strongly disagree) that the
videos were useful for them in learning the clinical skill.
For the thyroid examination video, 55.6% of students (5/9)
who completed the evaluation and had viewed the TE
video strongly agreed that it was useful for them in lear-
ning the clinical skill and 44.4% (4/9) tended to agree that
it was useful.

Student time spent practicing the clinical skills
The median amount of time students reported practicing
the clinical skills with real or surrogate patients was 33 -
44 minutes for each skill but there was a broad range
from 0 -14 minutes to greater than 3 hours.
Table 3 Number of times the video resources were
viewed by students

Times viewed Lower limb Diabetes Hx Thyroid

1 25.0% (3/12) 25.0% (3/12) 66.7% (6/9)

2 33.3% (4/12) 50.0% (6/12) 33.3% (3/9)

3 41.7% (5/12) 25.0% (3/12)
Frequency and mode of access of the endocrine videos
There were a total of 87 hits on the endocrine video
website. Forty seven were by iPhone or iPod download
and 40 by computer mp4 file download. Students
accessed the TE video more frequently as an iPhone
download (18 hits) than as an mp4 file to be viewed on
computer (2 hits). There were a similar number of hits
via each method for the diabetes videos: for DMH 15 by
iPhone or iPod and 21 by computer mp4 file; for LLE 14
by iPhone or iPod and 17 by computer mp4 file.

Student perception of most useful aspects of the videos
Students reported that the most useful aspects of the
videos were being able to observe the correct technique,
the use of real patients, seeing how a professional
approaches the patient and performs the skills, the
ability to observe normal and abnormal clinical signs,
having multiple patients and the ability to download the
videos onto an iPhone.

Discussion
This study found that students randomized to view the
clinical diabetes videos performed significantly more
competently than students who had not viewed the vi-
deos. There was no difference in performance of stu-
dents on thyroid examination whether randomized to
view the TE video or not. It is surprising that there was
such a major difference in assessed competence for the
diabetes assessment tasks as, although the videos were
an additional resource, the material they covered was
not essentially different in content from the material stu-
dents had been exposed to previously. The ostensible
differences between the videos and the live demons-
trations were that the videos showed a close up view of
technique with explanation of both technique and the
significance of findings on history and physical exami-
nation, involved a number of real patients with physical
signs, which gave repetition and possibly meaning and
that students were able to view them at their own speed
and also to review them at leisure.
The differences in competence of performance of dia-

betes - related assessment tasks are clinically significant
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differences, which may translate to meaningful diffe-
rences in clinical performance in the workplace and po-
tentially improved patient outcomes. Diabetes mellitus is
common with a prevalence of 7.5% in Australia in 2000
[28] and its complications are a significant cause of mor-
bidity and mortality [29]. Insight into diabetes manage-
ment and detection of complications in an individual
patient through careful history taking and physical
examination can inform appropriate management which
can significantly improve patient outcomes.
However, the students underwent a competency-

based assessment which measures what they do in a
controlled representation of practice, such as an OSCE,
rather than a performance -based assessment, measuring
what they do in actual professional practice [30] so their
performance in assessment of patients with diabetes in
the workplace may not be superior to that of the control
group. However, an OSCE type of assessment was
selected for this study as it is practical to deliver and
allows for standardization of conditions for students,
facilitating comparisons between students. Workplace
assessment is less easily standardized for large numbers
of students and for assessors and is less practical in
terms of the difficulty of scheduling times for assess-
ment, although it is probably a more valid assessment of
clinical skills.
It is unclear why there was no difference in perform-

ance between students randomized to the thyroid video
and those who were not. Both groups demonstrated a
high level of competence. The study would not have had
the power to detect small differences in performance be-
tween groups. However, the lack of difference between
groups may also relate to the fact that there were already
a number of thyroid videos online [31-33], some of
which were of fairly high quality. In addition, students
may have already practiced the thyroid examination
more than the other skills and received tutor feedback
on their performance, as it was one of the formative
assessment exercises they could complete during their
endocrinology clinical bedside tutorials.
In contrast, there are some factors that may explain

the greater competence of the TV student group at the
diabetes related clinical skills. Only one video could be
found online demonstrating physical examination for
lower limb complications in diabetes at the time of the
study [34], although some have been added since. This
video was not comprehensive and seemed aimed more
for a patient than for a medical student or medical prac-
titioner audience. There were no formative assessment
tasks relating to physical examination for lower limb
complications of diabetes or for taking a full history of
diabetes in the students’ curriculum. The complexity of
the diabetes related skills may have been higher than
those required for thyroid examination, requiring more
advanced psychomotor skills which may potentially have
made the videos more useful. Silverman et al. [35] argue
that communication involves a different type of content
than other practical clinical skills or cognitive learning.
It may be that video demonstration assists with this type
of communication skills learning. In addition, the prac-
tical significance of particular findings on history and
examination, for example asymptomatic hypoglycaemia,
was stressed in the diabetes videos, whereas this may
have been less so for the thyroid video, giving the stu-
dents a means to make the diabetes information memor-
able. It could also be that there is more variation in the
way that clinicians teach lower limb examination in dia-
betes, although the recommended student textbook for
clinical examination [36] explains physical examination
in diabetes much as demonstrated in the video with the
exception of the use of a 10 gram monofilament, which
is not described. However, the textbook description is
far less detailed than the video. Despite this, there was
no significant difference in competence of students
between groups in use of the 10 gram monofilament.
The majority of the literature looking at use of video

in teaching clinical skills has used videos demonstrating
procedural skills rather than history and examination
skills. However Maloney et al. [37] looked at physiothe-
rapy student learning of two clinical skills: initial assess-
ment and subsequent patient education for an acute
cervical spine complaint and initial assessment and
treatment of an inpatient with a vestibular problem. Stu-
dents were randomized to learn the skill via three
methods. Group 1 had traditional face- to - face tutorials
with a live demonstration of the skill by class tutors
followed by an opportunity to ask questions of the tutor
and then a 30 minute supervised practice session of the
skill. Group 2 were given a pre-recorded video tutorial
delivered in a group setting, demonstrating the skill with
a patient, then repeating the skill with commentary
explaining the tutor’s clinical reasoning. The video
instructed students to conduct 10 minutes of practice
with a student colleague. Group 3 were given a written
online simulated patient scenario requiring the student
to utilize the practical skill of interest. Group 3 students
had to source the knowledge to complete the skill and
make and submit a brief video of themselves demon-
strating the skill to receive brief written tutor feedback.
All 3 groups performed the skills equally well in an
OSCE setting with assessors blinded to student alloca-
tion. However, the students were significantly more
likely to agree or strongly agree that the video based
methods helped them learn the skill compared with the
traditional teaching method (p = 0.002).
Holland et al. [38] showed that nurses given unlimited

access to an online best practice exemplar video of medi-
cation administration in addition to standard lectures and
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skills classes usually given to teach this skill performed
significantly better on an observed structured clinical
assessment on medication administration (p = 0.021).
They were also more satisfied with the teaching than those
who attended only the standard learning activities.
Marteau et al. [39] trained students in communication

skills through six small group seminars over a year. The
sessions involved basic communication skills and
addressed areas of difficult communication. The tech-
niques used included showing videos, role-play with and
without video feedback, and feedback on students’
videotapes of their interviews with patients. At the end
students were assessed through a simulated patient
encounter where they took a history of the presenting
complaint. Participating students were compared with
students who had not received communications skills
training. Communication skills training did improved
competence to some extent but student gender was a
better predictor, with female students rated as more
competent, empathic and warmer than male students.
The literature suggests that video educational resour-

ces may be effective in delivering educational content in
a more time efficient way than traditional textbook
resources. Steedman [40] found that students random-
ized to learn about acute eye conditions via textbook ex-
cerpt reading versus viewing a video performed equally
well on multiple choice assessment of knowledge despite
less time, a mean of 8 minutes, spent learning from the
video compared with 29 minutes mean for textbook
reading (p = 0.0003).
Video resources used in revision of a clinical skill

may assist in maintaining competence at performing
the skill over time. This has been shown for medical
students performing female and male catheterization
3 months after learning the procedure [41] and for
subcuticular suturing one week after learning the
technique [42].
Video can also, by the fact that it can be viewed

repeatedly without any further input of time from teach-
ing staff, give students the opportunity to become fami-
liar with an area in their own time and at their own
pace. Levitan et al. [43] showed that paramedics asked
to watch a 26 minute videotape of laryngoscopy
thrice in addition to an existing airway training pro-
gram had higher mean rates of success for first intubation
attempt at 88.1% compared with 46.7% for historical
controls.
Students seem to prefer learning by watching videos

than by standard instructional methods [38]. Ninety six
percent of University of Dundee medical students [44]
rated e-learning resources introduced to their cardiology
program as probably or definitely of value. Almost all of
the students found the animations, the self-assessment
exercises and the video demonstrations valuable. They
perceived the advantages of the resources as being “the
ease of access and choice of time, pace and place for
learning”. Veterinary students at the University of
Nottingham [45] cited the strengths of online video
resources as being: teaching enhancement, accessibility,
technical quality and video content.
Ruiz et al. [46] note that web-based or e-learning is at

least as effective in the medical setting as traditional
instructor related methods such as lectures. McKimm
[47] observes that web -based programs may encourage
independent and active learning and can be an efficient
way to deliver course materials. However, e-learning can
also be problematic. Technology is the main barrier to
the use of effective web based learning materials, for
example poor access and slow downloading, rather than
the design of the learning material [47]. Chumley-Jones
et al. [48] found that the main predictor of satisfaction
with web-based learning in medicine was download
speed. High download speeds were associated with high
satisfaction and the converse was also true. The number
of hits on the online videos in this study may have been
a marker of difficulty in downloading the videos or alter-
natively, of students downloading videos to multiple
devices.
A lack of interactivity with the web-based video or

other material can also be a problem with e-learning
[24]. However, the way in which the videos were used in
this study was as an additional resource to complement
the students’ face-to-face clinical skills practice, in a
blended learning format. This kind of blended approach,
with a web-based and a face-to-face component seems
the most preferred by students [49]. McKimm [47] notes
that web based video demonstrations of clinical skills
can be particularly useful to support clinical teaching
when learners are geographically dispersed.
The strengths of this study are that competence was

assessed in an observed clinical assessment of the skill,
testing at the highest level that can practically be
performed without assessment in the workplace [50].
Another strength was that assessors were blinded to
student randomization status and marked indepen-
dently, yet had a high degree of agreement on both
individual criteria and more particularly on global
judgment scores.
Limitations of the study are its small size, which gives

wide confidence intervals for the difference in perfor-
mance between student groups and raises the question
of its generalizability, as participating students may not
be representative of the whole student cohort. Randomi-
zation of students by day of attendance at their clinical
school is a potential weakness, as it may have led to
grouping of more or less competent students on particu-
lar days. Studies involving larger numbers of medical
students are needed to confirm the results.
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Conclusions
Videos demonstrating clinical skills can be a valuable
adjunct in revision and can improve learners’ compe-
tence in the clinical skills demonstrated, over and above
competence seen in learners provided with face-to-face
demonstration and supervised and unsupervised practice
alone. Online video demonstrations provide an enduring
resource for students and medical practitioners to refer
back to and allow flexible on-demand learning. They can
be made readily accessible through downloads to smart
phones and tablets. This facilitates their use in a wide
variety of clinical settings as a resource for the education
of health practitioners. They are easily scalable, so once
developed, can be provided to any number of users in a
cost-effective manner.
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