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SUMMARY: In Egypt, there is a growing movement to encourage veterinary student-centered learning using the most up to date
educational technologies. This paper focuses on a computer-facilitated learning program “Equine Anatomedia”, which comprises no
two modules (head and digit) fully integrated with the applied anatomy curriculum at Alexandria and Damanhour Universities. The
educational design of this program allows students and clinicians to explore anatomical concepts, principles and proekuesérguid
a manner more suited to their individual learning needs than traditional methods. The program comprises over 300 highgpslity i
and diagrams, audio and video clips as well as animated graphics with colored keys highlighting the anatomical featames. Staff
student feedback indicates that Equine Anatomedia is an effective and engaging learning tool which helps students teidevelop th
knowledge in anatomy and to appreciate its relevance in clinical situations. In addition, it encourages student-staifi iaterasth
useful tool in overcoming the challenges of limited resources and increasing numbers of students.
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INTRODUCTION

In Egypt, the veterinary curriculum adopted for Individual differences irapproaches to learning,
undergraduates is composed of a 5-year traditional discipirior knowledge and levels of interest lead students to
ne-based approach with clear demarcation between the bagiproach an anatomical problem in a variety of ways, which
sciences (e.g. anatomy, biochemistry, physiologwupport higher levels of cognition, including reflective
microbiology) and the clinical sciences. Students cover thkinking (Croy & Dobson, 2003; Deat al, 2002; Josephson
basic sciences in the first three years of their studies bef@&&/loore, 2006; Khalikt al, 2005a; Laurillard, 2013; Linton
applying their knowledge in the final two clinical years. Atet al., 2005; Perrgt al, 2007; Ramsden, 2003). Evaluation
our universities, general and comparative anatomy is studistddies have also demonstrated the potential of e-learning
during the first two years and an additional independefdr the enhancement of students’ professional skills
course of applied anatomy is studied in the fourth yegAbutarbushet al; Khalil et al, 2005a; Wilkes & Bligh,
Students have reported that they are not faced with situatid#99). Although the implementation of multimedia in
labeled anatomy; instead, they are faced with cases axfdition, online courselsave encouraged in Egypt more
illnesses. They also complain about the relative lack dfian 15 years, the validity of using these resources for
resources while they are learning in the first and second yeasducation has not been evaluated. In this manuscript, we
Despite this, students pay great attention and enthusiafsous on “Equine Anatomedia”, our-learning resource we
for the applied anatomy course, which we offer in the fourtétarted recently to use in the curriculum to provide a more
year. They praise the need for the given topics and for marglividualized learning x@erience. We surveyed students
integration with the relevant clinical courses (Abutarbushnd discussed the validity of using it as an educational tool
et al, 2006). with the previous and relevant attempts.
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MATERIAL AND METHOD

Development of Equine AnatomediaEquine Anatomedia Anatomedia enable them to move easily between the
is an innovative application valse ongoing development morphology of individual structure and its topographic
began seven years ago and is designated to include sevaparoaches as well. However, students inquired also for the
modules, two of which (head and digitave been need to add a specific clinical focus related to each
completed and are currently integrated in the applieahatomical structure whenever it is available. Therefore, we
anatomy course (Fig. 1). We are working to include the neaknbedded the most clinically based questions within the
thorax, abdomen and the pelvis as well as the limbs. Equipeogram, presenting the key anatomical concepts and
Anatomedia contains now over 300 high quality images amdinciple guidelines. In Equine Anatomedia, students can
diagrams, audio and video clips as well as animated graphé&sily gain access to the characteristic features including
with colored keys highlighting the anatomical detailsmuscle grooves, boney prominences, subcutaneous
During the development phase, precisely during the initiatructures, joints and the cutaneous innervation as well as
user testing, we found out that narrated text and labelstbe sites of local anesthesia and joint injection. Once the
only the most critical structures are required for studentstudent begins exploring a particular content area, by
Therefore, we insert several audio and animated clips sirsilecting it from the left side menu, they can easily explore
lar to the relevant attempts of (Brenteh al., 2007; more details by moving between the perspective keys (text,
Eizenberget al, 2013; Josephson & Moore; Lépal, 2000). image, audio narrations, video clips and interactive graphics)
Students confirmed that the eventual format of Equirie the bottom of eacpage (Figs2 and 3).
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Fig. 1. Photos showing the program’s table of contents, and its integration as well as the evaluation
processing during meeting with experts.

-

=\

)

1578



EL SHARABY, A. A.; ALSAFY, M. A. M. & EL-GENDY, S. A.A. Equine Anatomedia: Development, integration and evaluation of an e-learning resource in applied veterinary anatomy.
Int. J. Morphol., 33(4)1577-1584, 2015.

€quine head anatopedia Infraorbital nerve blockings

Infra-orbital nerve blocks

Anatomical consideration:

Double click the item to open Continuation of maxillary

division of the 5th cranial

giSurtace anatomy nerve after it crosses the
- Skeleton pterygopalatine fossa,
+-Joints and then enters the infra-
- Muscle groups orbital canal.
41 Accessory structures It emerges on the face as
¥ Vessels a flat band 1-cm broad The infraorbital nerve is the
e Nerves :thQh ‘“Bh'"flﬁf"?"b’m" continuation of maxillary division of V
i " oramen, where it is partly nerve after it crosses pt lati
Cutaneous innervation S gopae e
covered. bY the levator fossa, and then enters the infraorbital
nasolabialis muscles. Snal
_Mandibular nerve bloc ‘ms It emerges on .Ihe face asa flat 1-cm
band through infra-orbital foramen,
+1- Courtesy i
where is partly covered by levator

nasolabialis muscle.

Nerve fibers, which supply PM2 and
PNS3, canines and incisors teeth, arise
within the canal about 2.5 cm from

Ninimiz?

Fig. 2. Screenshots of the program “the head showing titles of the topics” side menu “left”, the main window that includes
the animation (left), video (top right), text (top bottom), and the bar of the function keys in the bottom of the screen.

Fig. 3. Screenshots of the program “the digit showing titles of the topics” side menu “left”, the main window that includes
the animation (left), video (top right), text (top bottom), and the bar of the function keys in the bottom of the screen.
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Integrating Equine Anatomedia into the curriculum. 20) using the same evaluation sheet after presenting the
Equine Anatomedia has been integrated in the course in tprgram in an independent session. The percentages of these
ways: as an explanatory tool in the lectures; and asresponses were calculated, analyzed and presented if.Table
preparatory and revision tool in the anatomy practical. Bgelection of participant students and ethical
using it as a lecturing tool, instructors can greatly enhancensiderationsVeterinary students (n= 330) who had
the understanding of students of the anatomical conceptsmpleted the majority of theoretical and practical courses
and principles. Instructors are also able to familiarize studemts anatomy were invited to voluntarily participate in this
with the navigation of the program while also investigatingtudy. To provide students with necessary information
the anatomical structures. Using the program as a preparat@yarding their participation, we invited them for a briefing
tool in their practical, the students first can identify andession. They were assured that evaluation was confidential;
review the anatomical structures related to the region througt data were kept anonymous and was not related to their
the dissection images and diagrams and also the media clfpsmal course assessment. Since this study necessitated that
Second, students can use the program as a useful toostizdents have the ability to use a computer € aih, 2008),
discuss the applied anatomical guidelines or procedures, angl selected only competent students having adequate
how to reinforce the main principles and relate them to tteequaintances on basic IT requirements and the application
live animal. The important characteristic of Equinanterface. The study was reviewed and approved by the
Anatomedia is that while being detailed and complex it igculty Ethics, research and educational committee.
also flexible, encouraging more effective learning. Parallel
to the use of this tool as a complement to the learning
environment, we provided students with a variety of moiRESULTS
traditional resources such as textbooks, notes atlases and
web pages containing high quality images and animations.

Table | revealed student’s perception of the
Evaluating student and staff perceptions of Equine educational design and content (Q1-Q10) as well as overall
Anatomedia: Equine Anatomedia has been extensivelperception (Q11-Q20) of Equine Anatomedia. Generally, we
evaluated, angdome early quantitative results about théound that the students were very positive about the program.
perception of students during the development process ahlde most appealing aspect of the program was the high
initial user phase have been previously reported (El Sharapgrcent of the students wanted to viewing and owns a copy,
& Abdel Wahid, 2007). In this evaluation, we surveyed studenssaff recorded that it is necessary for teaching and/ or learning
using a pre-/ post-test comparison group design and a fiva-the applied anatomy.
point Likert scale (i.e. Strongly Disagree=1, Disagree= 2, Neu-
tral= 3, Agree= 4 and Strongly Agree= 5). In addition, we The student’s response to e-learning using
conducted a qualitative evaluation using a group intervieAnatomedia, more than half (80%) of the students found
with 20 students who volunteered to participate in théhe program useful in the lectures and tutorials, more than
evaluation process. These students were asked for suggest{@3s3%) of the students preferred to use the program as a
on how to improve this nascent e-learning tool. We found opart of their practical, and (84.6%) wanted a hybrid copy of
that the student responses to the questionnaires inconsistaetprogram for their own for the offline use. In terms of the
with their oral feedback during the interviews, which was dugéme needed for learning the subject, 81.5% of surveyed
to their inability to critically distinguish the differencesstudents and staff confirmed that using the traditional method
between the five points of the Likert scale. Therefore, wef learning was time consuming meanwhile using the
decided to adopt the three-point scale (where 1 indicatpdogram was comparatively not. We realized that the use of
"disagree" and 3 indicated "agree") so as to enable studentamimations, video clips and audio narrations were particularly
give more reliable feedback for their exact tasting of theffective as it was hard for the student to study from text and
guestionnaires. In the present study, we evaluated Equipietures alone but 87.3% of students recognized that the
Anatomedia after its implementation in the curriculum o#udio clips was easy to follow and 79.7% confirmed that the
applied anatomy. We surveyed students (n= 330) using amages, animations and text were illustrative, valuable and
evaluation sheet including quantitative and qualitativleelps understand applied anatomy topics. Numerous students
guestionnaires. Students were inquired for the prograraquested access to other parts of the body in a similar style.
educational design and content (Q1-Q10) and their overall
perception for the program (Q11-Q20). On the other hand, All the surveyed staff agreed on the great validity of
the participants were given also a space to submit their vie&guine Anatomedia to supplement traditional lecturing, and
about the benefits and limitations of this tool and theiagreed to contribute by adding more modules. They also
suggestions for its improvement. We surveyed also staff (rmdlded that the tool gives students exposure to the clinical
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Table |. Percentages of student’s perception of the educational design and content (Q1-Q10) as well as
overall perception of Equine Anatopedia (Q11-Q20). Student number= 330 and staff number= 20.

Q Quantitative questionnaires Disagree Neutral Agree
1 Visually attractive? 4.5% 7.6% 87.9%
2 A user-friendly application 1.2% 15.8% 83.0%
3 F acilitates navigation of the c ontents 6.1% 16.1% 77.8%
4 Images & animations are illustrative 7.3% 13.9% 78.8%
5 Presented text is concise but sufficient 5.2% 19.0% 75.8%
6 They are constantly well-organized 3.7% 14.5% 81.8%
7 Subtitles are well-addressed 5.5% 14.2% 80.3%
8 Images & media clips were valuable 7.6% 12.7% 79.7%
9 Text & media clips complement each other 5.2% 13.6% 81.2%
10 Easy to follow comprehensive audio clips 4.85% 7.9% 87.3%
11 Helps understand applied anatomy topics 6.0% 17.6% 76.4%
12 Highlights required anatomical structures 5.5% 19.1% 75.4%
13 Links clinical and anatomical subjects 6.4% 23.0% 70.6%
14 Complements to available materials 6.4% 10.3% 83.3%
15 Necessary for teaching and/ or learning 7.0% 13.0% 80.0%
16 Less time consuming versus traditional learning 6.7% 11.8% 81.5%
17 A sole resource for teaching and learning 69.7% 11.2% 19.1%
18 Encourages to develop new modules 7.5% 17.6% 74.9%
19 Used through a constant online access 39.7% 23.0% 37.3%
20 Necessary to get acopy for offline use 4.2% 11.2% 84.6%

simulations earlier in the educational process. However, we Appreciating complex 3D spatial relationships

found a common belief that Equine Anatomedia should no¢quires a strong foundational understanding of anatomy and

be used as replacement for the dissection of cadavers. Bwgntal 3D visualization skills (Preeet al, 2013). The

they agreed on that the Anatomedia cover share the main aiteractive animation and virtual solids are promising tools

of all to promote the optimum knowledge of the clinicafor training spatial thinking and study achievements in

anatomy. undergraduate students (Cohen & Hegarty, 2014; Siegle &
Foster, 2001).

DISCUSSION Anatomy teaching is undergoing significant changes
due to time constraints, limited availability of cadavers and
technological developments in the areas of three-dimensio-

Our Anatomedia program designed and developed @al modeling and computer-assisted learning (Bregital).
educational high quality multimedia that all resources of datanatomy has been taught through dissection of the cadaver
needed to the applied anatomy education will be available froamd study of illustrated atlases since the sixteenth century.
one web page and it has the ability to access the content remofdigre are no labels in the cadaver. Dissection is a destructive
for review within a flexible temporal framework (Brenteh process and errors cannot be corrected. In addition, students
al.; Eizenberget al; Jastrow & \ollrath, 2003; Khaliét al, study from previously prepared dissected specimens.
2005b; Lipet al).The major critique of the published Continuous attempts takes attention of the anatomists for
comparative studies has been that the tutorial material was ofteany years to facilitate the students and instructors han-
different, thereby confounding any mean-ingful comparisodling and studying the practical anatomy. Preservations of

(Amesseet al, 2008; Khalilet al, 2005a). In this study, we flexible models of hollow organs and many dried anatomical

maintained a high degree of content fidelity to minimize suckpecimens were prepared (Arnautowt al, 2005;

confounders. We chose an area of study, the applied anatoligKiernan & Kneller, 1983; Updike & Holladay, 1986).

that represented the first formal exposure of the subject to thlany studies to learning sectional anatomy by computed

students and had relevance to their training before other clinitamography (CT), magnetic resonance imaging (MRI),
teaching like surgery, obstetric, internal medicine, etc. contrast radiography, ultrasonography and cadaver sectional
anatomy (Alsafiet al, 2013, 2014; Alsafy, 2008; Desbrosse

Three-dimensional (3D) information playsiemportant et al, 2008; Garlanckt al, 2002; Morgaret al, 2006;
part in the medical and veterinary education. Puchalski, 2012). It was hypothesized that the newly
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developed physical model would be more effective for The exponential growth of ba-sic medical knowledge

students to learn magnetic resonance imaging (MRahd the diversity of new diagnos-tic aids require that more

anatomy of the foot than textbooks or computer-based 3ificacious, all-encompassing, personal forms of learning

models (Preecet al). A thorough knowledge of the be developed. The computer- based and web-based programs

sectional anatomy of equine limb structures and thdiecame an integral part of medical student curricula (Amesse

interrelationships is crucial for accurate interpretation @ft al; Devittet al, 2001).

diagnostic images (Denoix, 2000; Peterson & Bowman,

1988). Nevertheless, unfortunately, body slices prepared  Our study’s results indicate that interactive computer-

by traditional methods are often unpleasant to handle abased instruction was associated with improved learning

prone to deterioration. Residency programs are demandiagge groups of students confirmed these findings. Computers

an increased understanding of cross-sectional anatohave provided us the facility to adapt the way of learning;

from entering students. Students agreed that dissectjpace varies, timing varies and so do various other habits

deepened their understanding of anatomical structurescording to one's own needs and liking. A major quality of

provided anatomy textbooks were perceived as amultimedia is interaction, which the machine performs with

excellent resource for learning anatomy. Interestinglyhe learners. So, while we designing our multimedia soft-

innovations used in teaching anatomy, such as interactiware it has to be paramount on our minds that the learner

multimedia resources are increased (Azer & Eizenberghould be able to interact with the program and make it

2007; Jastrow & Vollrath). In response to a decrease smitable to his/her requirements and liking.

the curriculum hours being devoted to the study of anatomy

and an increase in self-directed, computer-based learning, A deterrent for home use was the most requests of

a Web-based cross-sectional learning tool (3D-X) wal students and the request of other parts of the body in a

developed that can improve students’ ability to identifgimilar style. Therefore, we will work to enrich the program

anatomical structures in CT images (Doreshl, 2013). with more resources; precisely video clips with narrations

The interactive animation training of the two-dimensioen the dissected specimens as previously detailed (Josephson

nal cross section of a virtual three-dimensional geomet&c Moore), So as to help students for offline revision

figure to students increased the efficacy of thelsewhere outside the lab.

undergraduate spatial thinking (Cohen & Hegarty).

Plastination of many body parts especially the equine distal

limb is a useful technique but the polymers of plastinatic@ONCLUSIONS

can be used at room temperature but must be stored in a

freezer and the new polymers are highly expensive (Latorre

etal, 2001). New technique of learning sectional anatomy We conclude that the use of Equine Anatomedia as a

using clay models by making clay models, cutting themomplementing tool for traditional teaching of applied

and comparing cut surfaces to CT and MR imagessfOhanatomy is advantageous. It allows full integration of the

al., 2009). Bishopt al (2010) described the developmenbasic and clinical training of large numbers of students

of a highly detailed finite-element computational modedutside of the conventional practice sites. Students obviously

of rabbit ventricles constructed from high-resolution MRerceive it benefits their learning and is easy and engaging

data. to use, while staff perceive that it is useful in introducing

them to clinical aspects before they reach clinical years.

The appearance of high-quality three-dimensional

models, animations, and volumetric data are significantly

appea_llng both to students and to health care _professmn ISSHARABY, A. A.: ALSAFY. M. A. M. & EL-.GENDY, S.A.

The virtual cadaver presented through a v_angty of me & Anatomedia Equina: Desarrollo, integracion y evaluacion de

was the new method to promote the quantitative Optimu®g recursce-leamingen anatomia veterinaria aplicadat. J.

of the anatomy knowledge. Learning anatomy and surgia@brphol., 33(4)1577-1584, 2015.

procedures requires both a conceptual understanding of

three-dimensional anatomy and a hands-on manipulation

of tools and tissue (Degt al; Theodoropoulo®t al, RESUMEN: En Egipto, hay un movimiento creciente para

1994). There is a remarkable growth in the interest affgnentar el aprendizaje centrado en el estudiante de veterinaria

use of multimedia programs besides the growth in skill wilizando las mas modernas tecnologias educativas existentes a la

developing multimedia programs. There is an ocean gf:ha. Este trabajo se centra en un programa de aprendizaje por

h d | d with I ._Computacion denominado "Anatomedia de Equinos", que en la
content on the !nternet, eveloped without rea Y WOIYINGetyalidad esta conformado de dos médulos (cabeza y dedos) to-
about the quality of it (Deet al,).
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