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Abstract

Scholars Collaboration:  
New Approaches to the Human Gross Anatomy Laboratory 
Experience.  Scott W. Simpson, PhD, Department of Anatomy
Abstract
The CWRU School of Medicine is now engaged in a significant reorganization of its curriculum.  Two factors have emerged as central in this reorganization: less passive learning and more clinical relevance (e.g., Dangerfield, et al., 2000).  Consequently, this has led to a reorganization of the teaching schedule producing a significant reduction in contact time for human anatomy training.  Simply ‘shrinking’ the curriculum (i.e., cutting content) is not an option, thus novel approaches to teaching anatomy must be developed.  The new anatomy program will focus on case-based or theme-based group-learning meetings and anatomy presentations.  The goal of this project is to develop a series of multi-media learning modules that will provide an efficacious means of learning the topography and spatial relationships of human structure.  Evaluation of the project will be possible once the program is initiated during the 2005-06 academic year by assessment of student performance through matched (pre- and post-implementation) formative exams.  The central conceptual issue that will be addressed is: ‘can students learn as effectively the major elements of anatomy in a ‘learning modules’ approach as from a traditional dissection approach’?  The Scholars Collaboration brings together the ‘distributors’ and ‘consumers’ of content in a forum that will develop a more effective means of learning anatomy.  

 

Project Proposal
The CWRU School of Medicine is now engaged in a significant reorganization of its curriculum.  Two factors have emerged as central in this reorganization: less passive learning and more clinical relevance.  Although simple-sounding and intuitive, these changes have far-reaching implications for the nature and duration of faculty and student interaction, demands on student and faculty preparation, number of contact hours, and methods of evaluation.  Like all other medical schools, CWRU adopted a traditional anatomy teaching program with a series of full-class lectures linked to student dissection of cadavers.  Although there are benefits to this approach (faculty efficiency [1 faculty:145 students in lectures], hands-on dissection by small groups of students, intensive student-faculty interaction in the lab), there are aspects that are wanting.  These are: poor student-faculty interaction during lectures, thus distancing students from faculty, a fact-based teaching program with little opportunity for discussion and group problem solving, and ‘efficiency’ of dissection (time devoted to dissection is often seen to be an inefficient use of time).  

            Dissection is, in the opinion of many (Evans & Watt, 2005; Louw, et al., 2004; Aziz, et al., 2002), a significant part of medical education.  Here, students cooperatively work in small groups to solve problems.  It is also a means for developing the conceptual and manual skills necessary to solve problems in human anatomy.  This is the only opportunity to dissect a cadaver that the vast majority of students will have during medical school and before starting their residencies.  

            As a consequence of the CWRU-SOM curriculum revision, the number of contact hours is considerably reduced from ~120 (about 3/4s the national average) to 60.  However, necessary anatomy material (as defined by the association of anatomy chairpersons [AACBNC]) is fixed and quite substantial.  Therefore, our challenge is to present a similar anatomy experience in less time with a different set of resources.  That is, the teaching format and nature of student-faculty interaction must change to adapt to these constraints.  The revised curriculum in anatomy will involve significant changes to the lecture and laboratory components.  Here, I address changes to the laboratory portion of the human anatomy experience One of those adaptations is the replacement of cadaver dissection by students with the development of a series of learning modules.

            Here we describe a proposal to build a series of gross anatomy learning modules that will train as well as evaluate students in the structure of the human body.  

Goals
To continue providing a significant anatomy experience that prepares the students for both their 3rd year clinical rotations and residencies with significantly fewer contact hours.  The revised curriculum involves significant changes to the lecture and laboratory components.  Here, I address changes to the laboratory portion of the human anatomy experience.  

Description of Project.
Despite wide recognition that cadaver dissection by students is essential to successful development of a clinician (Evans & Watt, 2005; Louw, et al., 2004; Aziz, et al., 2002), it will no longer be a part of the anatomy experience during the first and second years of medical education at CWRU, although there will be opportunities for advanced training in years III and IV.  Instead, a series of anatomy learning modules must be developed that can present this material.  We envision that the one-hour per week laboratory experience will be a series of guided learning stations to be held in the proposed Structural Sciences Resource Room.  These modules will be regionally organized but will be clinically- based multi-media presentations consistent with the learning objectives and content concepts of that area.  For example, coronary circulation of the heart could be presented as a series interdigitating media.  Beginning with a case (e.g., ‘a 59-year-old male is brought to the ER complaining of severe chest pains’), a series of four learning stations, each lasting 12 minutes, could be presented to a small group of students.  Consistent with this topic, the four stations could be a demonstration of the coronary arteries on a predissected heart, a module on normal and pathological heart sounds, a module on the radiographic anatomy of the heart and coronary vessels, and a module demonstrating the surface anatomy related to the valves of the heart and to heart sounds.

            Overall, this project requires that approximately 40 sets of integrated learning modules be developed that will effectively cover the basic anatomy content.  Initially, we will focus on the material to be covered in the earlier portions of the new curriculum, thus emphasizing pelvic, abdominal, and thoracic anatomy.  Each module will also have at least one relevant clinical case with a series of formative questions.  

 

Preparation
Medical schools around the world are struggling with ways of adapting anatomy training and evaluation to a changing educational environment.  Some of the factors driving this change include availability of cadavers, reduced contact time, development of novel computer-based technology, and educational philosophy.  There is an extensive literature in the area of anatomy in medical education (see bibliography) with little consensus of what constitutes the ‘best’ approach, except to note that reducing student-faculty ratio is important, clinical relevance provides a useful learning context, increased reliance on student preparation is increasingly common, and evaluations of some sort must be adopted.  No single approach to anatomy training is applicable to all medical schools, as they each have a different tradition, educational philosophy, and commitment to education.  Therefore, we must be aware of previous attempts at medical education so as not to repeat their mistakes but also recognize that the development of the CWRU anatomy experience is unique.  

 

Methods and Concise Narrative
My goal is to develop a series of anatomical training modules using diverse media (dissections, models, radiographs, on-line computer-based resources) to train students in the dimensionality and topographic relationships of human structure.  Student involvement is central in the development of these modules as they can provide insight into the best means of learning information that they were expected to know in their clinical years.  Also important is their experience in understanding what lessons worked and what types of information were retained following their previous anatomy experience.  At the start of the student-faculty interaction, I will have the students provide to me an outline describing the positive and negative elements of their anatomy experiences, recount methods they thought were effective in learning anatomy, and outlining anatomy that has proven important in their subsequent years in medical school.

            Subsequently, we will define a series of anatomical themes (in collaboration with Barbara Freeman, PhD Structural Science clock leader) that are clinically significant (e.g., disposition of the abdominal viscera and mesenteries) or provide fundamental conceptual understanding (e.g., neuromuscular organization of the upper and lower limb) of anatomy.  Once identified, the materials needed to illustrate each module will be defined, including relevant radiographs, models, and prosections.  Finally, the development of scenarios that demonstrate the significance of the anatomy will be developed including a series of MCQ and short answer questions.  

 

Evaluation of Project
Evaluation of medical-student understanding of human morphology structure is critical to their training and professional development.  Numerous approaches have been tried, from the traditional (MCQ and practical), very complex and labor-intensive, but useful, approaches (Chakravarty, et al., 2005), to no evaluations (e.g., CWRU-CCLC).  This project will be difficult to evaluate directly until implemented in the 2006-2007 academic year.  At that time, we will explore the following criteria: student satisfaction (did they enjoy the experience) and understanding through questionnaires and performance on evaluations.  Although MCQ exams are unsatisfactory as the sole means of evaluation for a number of reasons, a series of MCQ questions drawn from previous years’ interim and comprehensive exams will be submitted to the students.  These exams will, of course, be formative and the results can be compared with previous performance.  In addition, on-line short-answer quizzes during the course of the teaching section will be administered.  These quizzes will be clinically-based cases that provide an opportunity for the students to integrate the data in a clinically relevant context.  

 

Dissemination
Internal dissemination of performance results should be a natural part of curriculum evaluation and presented to the standing committee overseeing the curriculum.  External distribution can be presented via either presentations at medical education meetings and conferences or through publication.

 

Reflective Critique/Effectiveness
In my experience as an educator here at CWRU, I have found that it is very clear when something works or doesn’t work.  The frequent student feedback sessions have provided a forum that I have used to modify the anatomy curriculum in the past.  Also, it is currently the practice to have students provide a written feedback after each section.  Both of these information sessions should be maintained in the revised curriculum.  In addition, the intense interaction between students and faculty during the course of the first 18 months of the curriculum should also provide a means of gaining information about student satisfaction and perceived effectiveness.

            A direct comparison with pre-revision performance is not possible due to the very different durations and nature of anatomy.  However, if we train the students to respect the field of anatomy as one that provides a foundation for problem solving then we have made a strong positive step forward.  

 

Relevance
As should be clear, anatomy is still a staple in the development of a clinician.  We are faced with the task of maintaining the same high quality of education in the face of declining contact hours.  This forces faculty to learn new ways of teaching and we must teach the students new ways of learning.  
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Personal Statement: Scott W. Simpson, PhD, Department of Anatomy, CWRU-SOM
Soon after being hired by the CWRU School of Medicine in 1994, I became chairman of the Year I & II Human Gross Anatomy committee.  At that time, anatomy was not a stand alone committee but an often minor portion of the concurrent committees.  Unfortunately, this led to the perception by the students that anatomy was not an important part of the curriculum and performance and student commitment were not acceptable.  Plus, the descriptive approach in teaching and the recall method of examination provided did not promote problem solving.  To improve the student’s performance and interest in the topic, I initiated a number of changes that achieved some measure of success.  These include: making human anatomy a ‘stand-alone’ committee, development of an anatomy website, improved quality of lectures with greater incorporation of clinical and radiological material, and improvements in both the written and practical exams.  My goal was to change anatomy from a ‘factoid, trivial pursuit’ approach to providing basic concepts in anatomy and contextually important information.  Since 1994, I have led or co-led four of the five anatomy subsections with duties including defining content in those areas, giving numerous lectures, and designing and implementing the exams.  I attend all of the lectures and dissection labs.  Additional responsibilities includes providing prematriculation and review lectures for the students.



Also, I assisted (with Cathy White-Owen, MD & Charles E Maier, PhD) in the development and taught in the course ‘Surgical Anatomy of the Trunk’ a fourth year Type B elective.  This course is an intensive one month long course that includes lectures on human anatomy, radiology, and clinical issues with human cadaver dissection and dog surgery.  This well-received course was originally conceived for students with an interest in thoraco-abdominal surgery to obtain advanced training but students of a number of diverse interests have taken the course.  A similar course on Head & Neck anatomy was subsequently designed and initiated by Dr David Dean and I am now working to establish a similar course for Musculoskeletal anatomy.  



Overall, I have a significant amount of practical experience in the design and implementation of the human gross anatomy curriculum here at CWRU.  I believe that anatomy still provides a necessary foundation for clinical medicine and must continue to be taught in medical schools.  What must change is the way in which anatomy is taught.  This is a consequence of the increasing depth of understanding about human biology and the evolution of medical education.  These have resulted in two fundamental changes: a recognition that anatomy must have a greater clinical relevance (embedded in a clinical milieu) and a reduction in the number of contact hours.  These changes challenge faculty to maintain a high level of student competency employing a novel array of teaching modalities.  
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