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Project description

Introduction

Students are challenged with the daunting task of learning massive amounts of material during their first
year in the veterinary curriculum. In the third and forth year, core anatomy knowledge from year one
becomes most important when students participate in surgery. What method of presentation during year
one will allow efficient review years later is of utmost interest from not only a competency in surgery point
of view but also importantly from a desire to understand what might trigger a greater long term retention.

As a teacher of gross anatomy and veterinarian I am intimately familiar with the challenges first year
students face and the importance of anatomical knowledge. 1 feel current teaching modalities can be
greatly enhanced by introducing clinically applicable material into the first year anatomy program. How
best can this be accomplished?

The model

My model system, Veterinary Clinical Anatomy Integrated Learning Modules, will be composed of clinical
examples that complement the anatomical material to be learned. For example a module will be created for
study of the surgical anatomy of the hind limb. A clinical case involving a femoral fracture will be
presented. The case will include radiographs and proposed repair, noting that the anatomy of the bone and
the compressive and tensile forces that act on it play a key role in fracture repair and remodeling. Muscle
actions across this region, although complex, will be more easily understood with the aid of flash
animation. Finally, specific anatomical structures (muscles, nerves, vessels) encountered while gaining
surgical exposure to the fracture will be displayed as digital images and/or digital movies with the intent of
crystallizing the pertinent anatomical material. The case will serve to excite the students into awareness of
the significance of anatomy and the surgical approach will impart importance to the structures that they will
study. The learning modules will be composed of this type of clinical correlation by using still images,
video clips and proposed Flash animation. The modules will be presented in class and accessible via our
Veterinary Anatomy Website. Specifically designed downloadable Podcasts will be included for portable
study off-line.

Learning Assessment

To assess learning that results from exposure to these clinical anatomy modules, instructional anatomy
presentations will be split into two groups. Only one group will be supplemented with clinical learning
modules. For example the anatomy of the forelimb and hind limb muscles are comparable learning tasks;
one will be taught with the aid of a learning module and the other without, allowing assessment of a
testable variable between the two groups at the end of the semester. As depicted in the timeline, there will
two learning modules for trial in the fall of 2006. The short-term assessment for the fall 2006 trial will be
exam questions carefully designed to test learning resulting from exposure to the modules as compared to
material that is presented without the aid of a module. Learning benefits and student feedback will
determine the need to modify the manner in which further modules are created. A more complete set of
learning modules is projected for testing in the fall of 2007. Final assessment of outcome from the project
will be evaluated after the 2007 fall semester. Subsequent to this final analysis this class will be tracked for
follow up during year three and four. Success will dictate the continued development of these modules or
transition to a different learning aid. Paramount to this project is a sustained effort to utilize

technology to enhance student learning, this is my intent.

Programmatic potential
The proposed modules should lead to the production of more efficient and effective learning.
Specific impact to veterinary students will be in multiple areas:
during year one:
*  Department of Veterinary and Biomedical Sciences: CVM 6100 (Veterinary Gross Anatomy)
and during years three and four:



*  Department of Veterinary Clinical Sciences: CVM 6663 (Small Animal Surgery); surgery clinical
rotations; and review sessions for Veterinary Board Exams.

At the University of Minnesota, wider use of this model system could potentially benefit many disciplines
within the veterinary college. By virtue of internet distribution there exists the potential to impact other
universities. In fact, feedback from our Veterinary Anatomy Website has already demonstrated that a wide
audience is impacted at other universities. Therefore, I feel confident in saying that the distribution of these
learning modules can impact a worldwide veterinary community.

Improved educational access and exchange

The learning modules will be re-usable digital products designed for wide internet distribution. These
modules will also serve as templates from which to compose other needed learning modules for use at the
University and throughout the veterinary professional community. The access to this knowledge base will
help nurture an exchange of knowledge between Universities. Veterinary programs from other universities
have acknowledged the use of our Veterinary Anatomy Website in their first year teaching curriculums, a
situation which will likely grow as more learning aids are added to the site.

Enhanced community

The exchange of information between student and instructor (and also between students) strengthens the
teaching program. To this end a WebCT discussion will be created through the university to gain feedback
on learning modules as well as other aspects of the course. Specific questions will be addressed to nurture
dialog regarding theses modules. In addition I feel the united effort between the clinical and basic science
departments to create these modules will be a step towards the development of a united community of
teachers within the veterinary college.

Technology Tools

Several technology tools will be integrated into this project. Development of the learning modules will
encompass digital images and digital movies and generating appropriate flash animations.
Distributing the learning modules will be web pages, quick time movies augmented by podcasts delivered
by the Veterinary Anatomy Website. Ongoing feedback will be monitored through the creation of a
Veterinary Anatomy discussion group on WebCT, allowing communication among students and faculty.

Roles of investigators and technical support

As Principal Investigator, Dr. Clarkson will have overall responsibility for the development and
implementation of all phases of the project. Qualifications include an instructor in Gross Anatomy for first
year students, clinical knowledge gained from fifteen years as a small animal practitioner, technological
experience with the Veterinary Anatomy Website and exposure to the development of flash animation for
lectures.

Dr. Larry Wallace, a professor and surgeon in the Veterinary Clinical Sciences department will serve as a
consultant to this project. Dr. Wallace is an experienced surgeon and teacher; he will contribute to the
project through his expert opinion regarding details of clinical correlates, e.g., surgical approaches to
anatomical areas designed into learning modules.

Dr. T.F. Fletcher will be assisting in implementing the web-based access of the learning modules. Dr.
Fletcher, a fellow colleague experienced in web site development, is an extremely well qualified consultant
for assistance in implementation of the web site. Dr. Fletcher also will serve as technological consultant in
the applications proposed in this project.

Technical assistance with the preparation of the anatomical specimens will be through the Veterinary
Biomedical Sciences Departmental support staff. This individual will aid in the specimen preparation (in
addition to the time contributed by the principal investigator), with the goal to achieve completion of the
project in a timely fashion.



Expected learning outcomes
Introducing first-year students to the learning modules should motivate them and foster a deeper
understanding of the subject matter and its pertinence to clinical practice. The modules will also be
available for efficient review during clinical rotations by junior and senior students.
Timetable and Budget
Preparation (1-3 months); purchase equipment; order anatomical specimens.
Implementation
¢ collect images and video clips, develop expertise in animation.
*  Fall 2006 - two modules will be developed (hind limb fracture clinical case and exploratory
celiotomy to highlight visceral anatomical positions)
* Jan-Feb 2007 - evaluation of preliminary trial. Analyze and modify modules in response to student
and instructor feedback;
*  March — August 2006 - modification and further development of modules;
e fall 2007 - finalized trial of all modules;
e Jan-March 2008 - final evaluation of trials;
*  2009-2010 - Long-term follow-up (testing of juniors and seniors from preliminary trial)

Item CVM TEL

Power Mac G5 Computer $2,000

Flat Panel Monitor 20” § 900

Use of Departmental: Canon digital camera,

Digital camcorder and video camera tapes § 395

Specimen purchase § 160

Technical support person (specimen preparations) $ 545 _
$2,000 $2,000

Collegiate support

The College of Veterinary Medicine through our Associate Dean of Academic and Student Affairs and the
Department of Veterinary and Biomedical Sciences will support fifty percent of the costs. Further
commitment to this project is through the use of the departmental digital video camera and technical
support staff in the Department of Veterinary Biomedical Sciences. All the support is provided because
developing web-based instruction is a collegiate compact goal.

Sustainability

The development of a library of these learning modules to assist learning during the early part of the
veterinary curriculum will provide material for future classes and serve as a resource for study during the
clinical rotations and study for state board exams. Since proposed web sites will be added to those sites
already on the server, we anticipate seamless incorporation and utilization of the new information. Further
publication of the learning modules web site will be through professional contacts and meetings.

Key references:

Dhein Cr. Online small animal case simulations, a.k.a. the virtual Veterinary Clinic. J Vet Med Educ.
2005 Spring; 32(1); 93-102.

Inwood MJ, Ahmad J. Development of instructional, interactive, multimedia anatomy dissection software:
a student-led initiative. Clin Anat. 2005 Nov; 18(8); 613-7.

Kahil MK, Lamar CH, Johnson TE. Using computer-based interactive imagery strategies for designing
instructional anatomy programs. Clin Anat. 2005 Jan; 18(1); 68-76.

Levine MR, Stempak J, Conyers G, Walters JA. Implementing and integrating computer-based activities
into a problem-based gross anatomy curriculum. Clin Anat. 1999; 12(3); 191-8.

Lewis MJ. Computer-assisted learning for teaching anatomy and physiology in subjects allied to medicine.
Med Teach. 2003 Mar; 25(2): 204-6.

Linton A, Schoenfeld-Tacher R, Whalen L R. Development and implementing an assessment method to
evaluate a virtual canine anatomy program. J Vet Med Educ. 2005 summer; 34(2); 249-54.

McNulty JA, Halama J, Espiritu B. Evaluation of computer-aided instruction in the medical gross anatomy
curriculum. Clin Anat. 2004 Jan; 17(1); 73-8.






