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SUMMARY: The efficacy of videos in anatomy education is still being debated. It appears that one of the major factors discouraging
learners to use videos has been their length. To counteract this, 24 short videos (the longest lasting 1 minute and, 8eseconds)
created for a course on musculoskeletal anatomy. Videos focused on identification of muscles of the limbs and theiy mlatiohbd
aim of this preliminary study was to assess students’ perception of value of the videos and their utilisation. The newbdooégaich
video was recorded. A questionnaire based survey was carried out focusing on students’ perception of the educationadfutbefulness
videos. On average, each video had 339.5 views. Out of 312 students enrolled in the course, 210 completed the survepd¢fge3 % re
rate). Atotal of 181 respondents (86.2 %) watched the videos and a majority perceived them useful in: Learning abounytioé theato
limbs (68 %), preparation for the laboratory (56.9 %), post-laboratory revision (65.6 %) and preparation for the pra@&a %kt
Asked for feedback, students requested an increase in the number of videos to include structures other than musclepoBiemients r
perceive videos as a useful resource in their musculoskeletal anatomy course. The shortness of the videos made thess®asy to acc
use repeatedly. Future, more in-depth studies, based on the utilisation of the existing and newly produced videos, mmgte tigiowv
on their full educational potential.
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INTRODUCTION

One of the main features of modern anatom$987). This enabled easy access to video recordings at a
education has been the application of new technologitgatively low cost (Trelease). In the following decades,
for learning and teaching (McNulst al, 2009; Topping, technological improvements continued to increase the
2014; Collinset al, 2015; Lochneet al, 2016; Trelease, accessibility and quality of audio-visual recordings, while
2016). Technology based approaches have been utilisedhe same time decreasing the cost needs for production
for several reasons including the enrichment of the learniagd viewing. The formats in which videos have been
experience, to substitute some of the traditional teachipgesented evolved from VHS, via Compact Disc Read-
methods such as dissection and to compensate fonly Memory (CD-ROM) and Digital Versatile/Video Disc
decreasing face to face teaching hours dedicated to anatdiy D) to specialised Web sites and services such as
(Granger & Calleson, 2007; Topping; Colliesal). One YouTube (Bacrcet al, 2009; Jaffar, 2012; Barrgt al,
of the oldest, but still evolving, resources based a2016; Trelease; Hulme & Strkalj, 2017).
technological advancement have been videos. The “motion
pictures”, since their invention more than a century ago, However, the efficacy of videos in anatomy
offered themselves for educational purposes. In medicziducation is still being debated. Some studies investigating
and science education (including anatomy), they becarsi@idents’ utilization of videos suggested that this had
more widely used from the 1970s with the appearance refsulted in better grades, while other research showed no
the Video Home Service (VHS) technology (Ogunrantsignificant change or even reduced scores in the anatomy
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exams (Saxenat al, 2008; Mahmucdet al, 2011; Twenty-four video clips were created to help students
Topping; Collinset al; Choi-Lundberget al., 2016; prepare for the laboratory classes, revise anatomy after
Hulme & Strkalj). Similarly, there has been a variety oflasses, prepare for the test, provide an opportunity to learn
findings related to student usage and satisfactidrom the specimens while not in the laboratory and to
(Topping; O'Brieret al, 2015; Lochneet al; Hulme & generally increase students’ exposure to the specimens.
Strkalj).On the other hand, students seem to favour @Wadaveric specimens utilised in the video production were
deos, especially those found on the World Wide Wethe ones used in the laboratory sessions in the course. All
(Jaffar). A recent study from Ireland for example, fountdodies were acquired through the voluntary body donation.
that “the vast majority of students had employed web-
based platforms to source information with 78 % using In this study, the videos were limited in scope by
YouTube as their primary source of anatomy-related viecusing only on the demonstration of the upper and lower
deo clips” (Barryet al). limb muscles and their relations. The organisation of the
videos was mainly by compartments and adjusted to the
Thus, it might be suggested that not videos as sudourse’s learning outcomes. The videos made were purposely
but their format, content and availability are key factorshort ranging in length from 14 seconds to 1 minute and 13
influencing students’ not to use them. While reasons feeconds.
utilisation of videos are many, it could be argued that one
of the factors discouraging learners from using videos The production of the videos was relatively simple
has been their length. The latest generations of learnensd carried out by two senior students under the supervision
the Millennials and now the post-Millennials, who weref an academic staff member. They were made using a Ca-
branded Digital Natives, seem to prefer shorter, fasteon EOS 1100D digital camera. No editing was carried out
forms of video presentation, starting with graphicadfterwards. In these videos, only specimens were shown
representations (Prensky, 2001a,b; Tapscott, 2008). While the presenter pointed to relevant anatomical structures
exposure to digital material becomes commonplace anith verbal description and explanation. Several versions
the norm for current and future generations, it seemgre made to avoid technical and content mistakes. Recorded
pertinent to qualify the key factors that contribute t@ideos were reviewed and the best versions were posted on
student usage to maximise the value of this resource.iLearn (a Moodle based platform). All posted videos were
accessible throughout the semester and there were no access
To counteract this possible saturation with longeestrictions to the students enrolled into the course.
forms, a series of short videos were created at Macquarie
University and made available to students enrolled in amstrument. Total number of views for each video was
anatomy course on musculoskeletal anatomy. The aimretorded through iLearn. In addition, a questionnaire based
this preliminary study, carried out in the 2015 academsurvey was carried out that recorded basic demographic data
year, was to make a preliminary assessment of studerasd information on a series of questions focusing on students’
perception of value of these short videos and the frequendilisation and perception of the videos. The respondents
and extent to which they were utilised. were asked if and approximately how many times they
watched the videos and if they did not, what were the reasons
for not watching them. If they watched the videos, they were
MATERIAL AND METHOD also asked for feedback on the content and format of the
videos. Furthermore, the questionnaire included five
perception related items in five-point Likert scale (i.e.,
Population. The research was carried out among studerggongly agree, agree, neutral, disagree, strongly disagree).
taking a course in musculoskeletal anatomy covering tfdiis part of the questionnaire asked the students if the vi-
regional anatomy of the Limbs and Back (LB) at Macquarideos helped them in 1) learning about the anatomy of the
University, Sydney. Although these students were enrolldignbs, 2) their preparation for the laboratory practicals, 3)
into different programs, most of them were undertakingevision following the practicals, 4) preparation for the
studies in Chiropractic, Medical Science, Human Movemepractical test and 5) compensating for limited their exposure
and Human Biology. The musculoskeletal anatomy course teaching stations in the laboratory practicals.
is one semester long with three hours of lectures, two hours
of laboratory based practical work and one hour classroddtatistical data analysis.Patterns on the utilisation of the
tutorial per week. In this course students do not dissectvideos among students who participated in this study, as well
their practical classes, but study anatomy through tlas other categorical variables studied, were explored using
inspection of prosected specimens. frequencies and proportions. The association between the
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utilisation of the videos and students’ perception in each bélieve the videos would be helpful in learning anatomy.
the five learning aspects considered in this study wase other reasons stated for not watching videos included
illustrated using clustered bar charts, and then furthaon-alignment with student’s learning style, access problems
investigated using chi-square test of independence (Agrestiid, somewhat surprisingly bearing in mind the short length
2007). Each perception was initially measured in five poirdf the videos, time constraints.
Likert scales, i.e., having five groups. Since some of these
groups in our data were considered too small, the “strongly There was a total of 8,150 video views. Thus, on ave-
agree” and “agree” groups, as well as the “strongly disagresige, there were 339.5 views per video. When students were
and “disagree” groups, were combined in the analysasked how many times they viewed the videos, among the
presented in this paper, resulting in only three grouds81 students who watched them, 37.6 % stated more than
(strongly agree/agree, neutral and strongly disagree/disagré@)times, 35.4 % between 5 and 10, and 27.1 % less than 5
for each perception. Gender distribution was explored, atiches.
its associations with the utilisation of the videos and
perception in each of the five learning aspects were examined  Around two thirds of the students who watched the
using the chi-square test. All data analyses presented in tideos perceived them a useful educational tool in learning
paper were performed in SPSS version 23. about the anatomy of the limbs, preparation for the laboratory
practicals, revision following the practicals, preparation for
Ethics. This study was approved by the Macquarig¢he practical test and in compensating for time limited

University Human Ethics Research Committee. exposure to teaching stations in the laboratory practicals
(Table ).
RESULTS Around one third of them were neutral about the

usefulness of the videos. A relatively small proportion (4.4
% to 15 %) of students did not find the videos useful, with
Out of 312 students enrolled in the course, 21the highest dissatisfaction recorded in response to if the vi-
completed the survey (67.3 % response rate). Of them, abdabs compensated for the time spent in the laboratory.
49 % were female and 49 % male, while about 2.9 % statEldwever, this was to be expected given the limited content
their gender as “other” or not given. This gender distributiofmuscles only) delivered in the videos.
among 210 respondents is consistent with that for the overall
312 students. Although age of respondents ranged from 18  From Figure 1, itis clear that the more times students
to 39, the large majority of students (around 88 %) were watched the videos, the more likely they felt the helpfulness
18 to 22 years of age range, while only about 3 % of studefisthese videos as a learning tool and teaching resources in
were 30 years of age or older. A total of 181 respondentarious learning aspects studied. Such associations are
(86.2 %) watched the videos. The majority of the student®nfirmed by the results from chi-squared tests (p-values <
who did not watch the videos (48.4 %) stated that the reas®@5) shown in Table II.
for this was either the availability of other resources or that
they were unaware of the videos available on iLearn (38 Furthermore, there were no significant gender
%), while only a small proportion stated that they did nddifferences in the utilization of videos, nor any in the

Table |. Students’ perception on the usefulness of videos as teaching resources (n=181).

STATEMENT Strongly agree  Neutral (%)  Strongly disagree
or agree (%) or disagree (%)

The videos helped me learning about the anatomy of the limbs. 68.0 27.6 4.4

[Helpfulness]

The videos aided my preparation prior to laboratory practicals. 56.9 32.0 11.0

[AidPracPrep]

The videos aided my revision following laboratory practicals. 65.6 27.2 7.3

[AidRevision]

The videos helped me in preparation for the practical test. 66.3 24.9 8.8

[AidPracTest]

The videos compensated for time limited exposure to teaching 56.4 28.2 15.5

stations in the laboratory practicals. [TimeForLab]

*: indicating that there is a missing value in AidRevision.
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Table |l. Effect of video utilization level on various learning aspects studied (n=181).

Learning aspect Percentage of strongly agree/agree (frequency) p-value (based on
by number of times videos were watched: chi-square test)
>10 5-10 <5

Helpfulness 56/68 47/64 20/49 <0.0005

AidPracPrep 48/68 38/64 17/49 0.001

AidRevision 53/67* 42/64 23/49 0.005

AidPracTest 51/68 45/64 24/49 0.009

TimeForLab 46/68 39/64 18/49 0.013

*: indicating that there is a missing value in AidRevision.

perception of their educational value (p-values > 0.05%atisfaction with the length and format of the videos.
among the 181 students who watched the videos. Commenting on the possible changes, a large number of
respondents suggested an increase in the number of videos
In the analysis of the students’ comments two majdo include structures other than muscles and captions to assist
themes where captured. Most of the students expresgkd visual learners.
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Fig. 1. Students’ perception (1/blue for strongly disagree/disagree, 2/green for neutral and 3/beige for strongly agree/
agree) in various learning aspects by utilisation of the videos (1 for watching less than 5 times, 2 for 5 to 10 times and
3 for watching more than 10 times).
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DISCUSSION More than half of the students who watched the vi-
deosthought that the videos have potential to compensate for
limited time in the anatomy laboratory. However, at the same

Modern technologies offer numerous possibilities fotime considerable number of students (around 15 %) did not
developing efficient educational resources in anatomy. Thége videos as a resource that would accommodate for the
seems to be of particular importance within the constantlynited time spent in anatomy laboratory. One of the main
changing landscape of medical education in which contaeason for this should probably be sought in the fact that the
hours devoted to anatomy seem to be in a steady decline (Draldeos were rather limited in their scope. One might also
etal, 2009; Louwvet al, 2009; Suganet al, 2010; Yammine, hypothesise that this is also partly because students did not

2014; Guimaraest al, 2017). Digital media, with which perceive videos as substitutes for the practical sessions in the

modern students are so familiar and within which they “fedhb, but an additional resource that supplement this work.

at home”, seem to provide opportunities to fill in the possible

“gaps” in delivery. They have potential to provide students The minority of surveyed students in this study (less

with additional time to study anatomical structures, at any tinthan 14 %) who did not watch the videos were perhaps the

and at a pace suited for the individual learner. Videos in partiection of the student body who were not very engaged. They

cular, if presented in formats appealing to students, could ixere either not motivated to try new resources or, more

of educational value and this study seems to suggest this. worryingly, were not aware of their existence (e.g., not fa-
miliar with iLearn, or were not utilising it with required

The majority of students enrolled in theregularity). On the other hand, students who did frequently
musculoskeletal anatomy course at Macquarie watched thatch the videos tended to find them more useful than those
videos and around two thirds of them reported to perceiveho watched them fewer times. One might assume that when
them as a useful educational resource as well as a valuablerger number of videos is offered, covering a greater
device in revision and preparation for the test. This wasimber of structures, this belief will be even stronger.
despite several other learning tools, delivered in variety of

formats, being available to students through Macquarie The key novelty in application of videos presented

University and from the public domain. Several other studias this study was therefore the decision to make them very

also highlighted the potential of videos to be used ishort, void of redundancy and thus easy to use. Indeed, the

preparation for the laboratory and for the revisionideos presented only the essential information. In a way,

(Sarikciogluet al, 2011; Collinset al). Furthermore, as a they were analogous to the tables presenting the summary

locally produced resource the videos had one importaoit skeletal muscles in most of the anatomical textbook.

advantage - they were tied to the course learning outcombsstead of long narratives on anatomy of the muscles these

Indeed, one of the major problems students experience whahles typically have the following columns: muscle, origin,

utilising external resources, seem to be the non-alignmensertion, innervation and function. The tables are thus ideal

of these sources with the local learning outcomes @hufor quick revision. It was hypothesised that such presentation
al., 2013; Hulme & Strkalj). in a video format would be valued by the Millennial
generation of learners, the Digital Natives (Prensky, 2001a,b;

Regarding anatomy videos, another problem witfiapscott; Sebret al, 2016), who were the overwhelming
both commercial and materials from the public domaimmajority of students taking the LB course. The videos were
seems to be the fact that they are often compounded by thbirs adjusted to the twitch speed, appreciated by “the
length and complexity. Students who already feel timgeneration who grew up on video games ..., MTV (more
pressured are not incentivised to watch lengthy videos atihn 100 images a minute), and the ultra-fast speed of action
wade through the volume of information which may not bBIms” (Prensky, 1998). The students’ positive comments on
applicable to their course of study. The considerable numlibe format seem to corroborate the hypothesis of the value
of watches of the videos noted in this study, indicates thatt short format video clips.

the length and content specific nature of the videos allows a

student to re-watch the particular topic areas where they feel =~ Some authors strongly argue that the generation of

their knowledge is lacking. By categorising the videos intDigital Natives have dramatically different learning styles

narrow topics, the student can easily find the area they nemiinpared to previous generations. They claim that tertiary
to study. For a generation of students who are accustonetlicators, who are the Digital Immigrants (the older
to high speed and predictive searches for information, beiggneration who is trying to, or not even attempting to, catch
able to easily identify which video they need to re-watch isp with the new world of constantly changing digital
desirable. Indeed, majority of students who accessed ttieehnologies, or do not recognise the significance of the
videos (74 %), watch them more than five times. changes they are witnessing) need to adjust to these emerging
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learning styles. Prensky (2001a) succinctly describes Hisiture DevelopmentsResponding to students’ feedback, new
personal experience of the two approaches (Digital Nativédeos were produced, to cover structures other than muscles.
vs. Digital Immigrant) while attempting to bridge theln addition, the original videos were replaced with the newly
intergenerational gap in production of education videos: “Thweated ones executed with the assistance of the
professors had made five-to-ten-minute movies to illustraténiversity’s Learning and Teaching Unit and Learning
the key concepts; we asked them to cut them to under B@signers input and training. They were recorded with a Ca-
seconds.” Indeed, short format presenting information imn XA20 camera, using professional lighting and high quality
quanta, is highly utilised in modern communication and sont@pel microphone. Once taped and selected for publication,
of the social media even have (rather low) limits on tha@deos were edited through the Adobe Premiere and Adobe
amount of data that can be communicated. While the Digitafter Effects software to a polished high definition standard.
Native/Immigrants divide might have been overstate@he quality of the video and audio was significantly improved.
(Bennettet al, 2008; Kirschner & De Bruyckere, 2017),While the format of the videos essentially stayed the same
adjusting to new generations of learners whose cognitiygome of the new videos were made slightly longer, but none
apparatus is influenced by digital technology, internet araf them lasts more than 2 minutes and 30 seconds), they were
social media, remains one of the main challenges féurther technically improved as they all started with a title
contemporary educators (Boulesal, 2006; Barryet al).  (region/structures presented) and had added short text of the
names of the structure highlighted in the video to correspond
It would appear that resources based in modemith the voice description, with the intent of increasing the
technology, if properly conceptualised and executed, couldility from simple labelling through to spelling and
cater for the demands of new generations of learners wh@senunciation of complex terms (Fig. 2). In the future more
cognitive constitution seem to be largely shaped by digitabmprehensive studies will focus on the “new generation” of
technologies. Although videos have a long history of usagéort videos, their utilisation, student satisfaction and their
in education, digital technologies enabled their easy amdefulness in achieving the prescribed learning outcomes.
efficient production and increased band-width internet speeds
allowed immediate availability in accessible and interactive In conclusion, it should be stressed that the shortness
formats. of the videos presented in this study made them easy to access
and use repeatedly. The videos were utilised with a considera-
Limitations. In 2015 academic year LB course at Macquarible frequency by a significant number of students who largely
University endured some curricular changes. In additiofind them useful in learning anatomy. In response to students’
the student cohort also changed as the course accommodétedback a new set of videos focusing on structures not
students from a few newly introduced programs and enduracdcounted for in the existing videos are currently being created.
significant increase in student numbers. These changHss preliminary study provided a foundation for more in-
prevented comparison of the LB course practical exadepth research projects, based on the utilisation of the existing
results of the 2015 with the results of the previous generaticarsd newly produced videos, which might throw more light on

of students taking the same course. the full educational potential of short anatomy video clips.
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RESUMEN: Actualmente, aun

se esta debatiendo la eficacia de los vi-
deos en la educacion de la anatomia. Po-
siblemente, uno de los principales facto-
res que desalientan a los estudiantes a usar
videos ha sido el tiempo de duracién. Para
contrarrestar esto, se crearon 24 videos
cortos (el mas duradero de 1 minutoy 13
segundos) para un curso sobre anatomia
musculoesquelética. Los videos se enfo-

Fig. 2. A screenshot of one of the “second generation” videos.
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