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ABSTRACT

Cadaver dissection has been a fundamental preaducation of medical
students for hundreds of years. Since tHe dghtury, dissection has been touted as the
premier method for educating doctors in traininghoman anatomy. Research in the
field of medical pedagogy has explored the mulatad learning experience of
dissection. The literature has focused on the ematimpact, utility, and academic
merits of dissection. Yet conceptual literatur¢he field suggests that cadaver dissection
offers an even greater learning experience tharn ishiapresented in the existing
research. The purpose of the current study waspara on the preexisting research with
a more focused and in-depth examination of meditalents’ experiences in the
anatomy lab. The questions guiding this researale vWhat is the impact of cadaver
dissection on medical students, and what do mesiadents really learn during cadaver
dissection? The research was qualitative in natndebased on an interpretivist
paradigm. Data were collected from three distinctrses: field observation of a gross
anatomy course, in-depth individual interviews withfirst-year medical students who
participated in the gross anatomy course, and @sfgooup of three students from the
same course. The data were analyzed using grodhdedy methodology. From the
analysis five distinct themes emerged, with one cancept, Balancing Respect as the
central theme supported by the remaining four tiserdescovery, The Shock of
Medicine, Utility as Motivation/Coping, and HumanifThe results of the research led to

the development of a theoretical model of the pgede which cadaver dissection aids



medical students in developing a balanced sensespéct for the human body. The act
of dissecting evoked two contrasting reactiongrese of discovery and a sense of shock,
and students use the notions of utility and hunyanifilter these reactions into a
congruent sense of respect. The results of thdg/stave implications for research in the
field of medical pedagogy as well as clinical ingplions for those instructing students

through the use of cadaver dissection.
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CHAPTER |
INTRODUCTION AND REVIEW OF THE LITERATURE

It is the early part of the f6century. The Renaissance movement has fully taken
hold in Italy and has spread throughout the re§wbpe. There is an explosion of
exploration in painting, sculpture, music, and iwgt In Padua a young Flemish-born
medical educator by the name of Andreas Vesalillgoin this wave of exploration and
soon change the way the world sees the human leareg6ry & Cole, 2002). As a
lecturer he will step down off of the podium anadeurage his medical students to use
more than their eyes and ears while learning abontan anatomy. He will have his
students actively participate in the dissectiohwhan cadavers that, up until this point,
they had merely watched from a distance.

Nearly five centuries later medical students tigtwut the world continue to
learn human anatomy through dissection. Certaimcypies have changed over the years,
such as the move from the perception of dissedt@ng a punishment for the deceased
to a belief that it is a gift from the donor. Netvmless, one central conviction that the
medical community continues to hold is that dissecis a right of passage along the
path towards becoming a doctor. However, dissedtasnever been free of controversy,
and that continues to be the case today. Many asked if dissection is necessary for
students to learn gross anatomy (Guttmann, DraKesefease, 2004). Others claim that

dissection is a rich learning experience for stislemhich encompasses more than



simply learning anatomy. The central question sndbrrent controversy is, “What do
medical students really learn during cadaver digse?’

The literature in the field surrounding cadavessdction in the education of
medical professionals falls in one of two categgriresearch and conceptual literature.
For the purpose of this study | will review eaclttué two genres of literature separately.
| will begin with a summary of the empirical resgathat has been published regarding
the use of cadavers in medical education. | wéhtsummarize the extant conceptual
literature expressing the opinions held by expemntshe field of anatomy and medical

education.

Research Literature

It is clear that the use of dissection is a fruifitea of research. The use of
cadavers in medical education is a nearly univeysadtice. In 2002 (Drake, Lowrie Jr,
& Prewitt) the American Association of Anatomisistdbuted a survey to 141 allopathic
and osteopathic schools in the United States regaoburse hour and laboratory
activities in gross anatomy, microscopic anatongyrascience, and embryology. A
follow-up survey was distributed electronicallythese schools in 2009 (Drake,
McBride, Lachman, & Pawlina). From the most recanwvey, data was collected
regarding 65 gross anatomy courses. All 65 of éspaondents for gross anatomy
reported that some type of cadaver experience neasporated into the course. When
asked what experiences comprised the laboratorpconent of the gross anatomy
course, 49 of the responding schools stated thdests participated in a complete
dissection, 23 of the schools used a combinatigragection and dissection, and the

remaining two schools relied solely on prosectitime primary difference between these



two methods of cadaver use is the level of involeetrof the medical students. In
dissection, the students are responsible for u&part and separating tissues for
anatomical study. Whereas with prosection, theestteglexamine cadaver material that
has been previously dissected by someone elsd|yananstructor or laboratory
assistant. The average number of course hoursatedito gross anatomy was 149, down
from 196 in 2002. The total gross anatomy coursgsitanged from 56 to 231 hours.
The laboratory experience was a significant pathefcourse, taking up an average of
63% of the course time. Drake noted that thereandifference in the total number of
course hours for those using prosected materia¢rdbhan dissection, but this difference
was not statistically significant. These resultdicate that gross anatomy instruction, and
more specifically cadaver dissection, makes upbatantial portion of the medical

school experience for students in their preresiggears.

The research regarding cadaver dissection asmngaool has seen robust
movement in recent years. In fact 11 out of thees2arch articles retrieved in the search
of the literature were published within the lastalde. The country of origin for each
research article spanned the globe including Nanterica, Europe, Asia, Africa, the
Middle East, and Australia. The focus of this reskgrimarily revolves around three
major points; the perception of emotional impactadaver dissection, the utility of
dissection as an educational tool, and the acadeenformance of those students
utilizing one form of gross anatomy instructiongswas dissection) compared to another
method. The research surrounding the first twolfpoats tends to take the form of

student response surveys, while the latter is stlldy comparing scores on practical or



national examinations. While a few of the artidiesused solely on one area of impact,

the majority of the research incorporated two bthake areas of focus.

Emotional Impact of Dissection

One of the more recent areas of exploration inré¢lsearch has been the study of
the emotional impact of cadaver dissection. A nuntbeesearchers have acknowledged
that there is a psychological and emotional compbteethe dissection experience. In the
late 1980s Horne, Tiller, Eizenber, Tachevska, Biddle (1990) surveyed 100 first-year
medical students about their level of preparatarahd reaction to their first encounter
with a human cadaver in the dissection lab. Thesults indicated that nearly one third of
the students experienced adverse psychologicaiteffellowing the gross anatomy
course.

Not surprisingly, these results spurred furtheesegch into the emotional impact
of cadaver dissection. It was concerning to thirék &2 notable portion of the educational
process could cause psychological harm to a segmfinumber of medical students.
However, these findings have not been supportediisequent studies.

Dinsmore, Daugherty, and Zeitz (2001) publishetudysthat spanned a four year
period. In that time, medical students enteringAhatomical Science course=24 per
year) in the elective-based science track at Rustiidal College, Chicago, were asked to
participate in a survey regarding the deliveryra gross anatomy lab experience and,
prior to the experience, the perceived emotionglaah they expected from the cadaver
dissection. A follow-up survey was administereeathe experience for comparison.
The results indicated that prior to the experigiheemajority of students were “eager to

begin/excited,” but 10% felt either “fear/anxietyt “nausea/disgust.” The follow-up



survey indicated that most students viewed theietin the gross anatomy lab as a
positive experience.

In 2008, Arrdez-Aybar, Castafio-Collado, and Cadddmles published a study
focusing on death anxiety and emotional reactiorsatiavers. They administered a
survey to 425 first-year medical students fromeéhspanish universities studying
medicine, occupational therapy, or odontology. $tuely found that the majority of
students felt curiosity and interest about theediBen process and that the number of
students feeling negative emotions decreased gignify over the study period. The
students who had the highest ratings onéath Anxiety Inventoryalso maintained the
highest negative emotions in the cadaver lab. $é&gsned to indicate that for the most
part the students learned to manage these negatiggons. The authors postulate that
this is an important learning tool for future hghtrofessionals because it contributed to
the students’ future ability to confront deathheit patients. These results concur with
the findings of Dinsmore, Daugherty, and Zeitz (P0&nd indicate that the majority of
medical students do not have significant advergatne reactions to cadaver dissection,
but there may be a few students where dissecties gose a threat to their emotional
well-being.

These results are also supported in the only tatigk study found regarding
medical student’s experiences with cadaver disse¢tiempp, 2005). This study
involved observation of dissection in the grosst@amy lab as well as interviews with 29
1%' — 8" year medical students. Many of the students weginally apprehensive about
the idea of dissection, but the majority of studenbved to feelings of excitement and

enthusiasm. Lempp attributed some of this changleeremotional state of the students



to the attitudes and consideration demonstratetidiy instructors. Only about ten
percent of the students interviewed mentioned megatcounts of the dissection
process. One example of a negative experienceibdeddhe dissection as interesting, but
the amount of standing around was boring and thedl hthe formaldehyde was
“oppressive.” In fact, in each one of the aforernemd articles, the smell of

formaldehyde was the most frequently noted negaispect of dissection.

Utility of Dissection

The utility of cadaver dissection has been anathieust area of research in the
field. Earlier research by Arrdez-Aybar and cole¢2004) examined both the
perceptions of utility as well as the emotional aopthat cadaver dissection has on future
medical professionals. The authors surveyed 93anists at the ZLCongress of the
Spanish Society of Anatomy in Pamplona, Spain. Tgwstulated that future healthcare
professionals’ first attitudes towards cadavers play a part in shaping their
relationships with patients, and that student#uatés are a product of the behavior they
see modeled by the anatomy teachers in the labmBperity of the respondents believed
that dissection is a vital ingredient in trainingacal professionals and developing
professional skills. However, the notion that ttedé of dissection was to help students
develop emotional controls was the least endor§éuedive options given to the
participants.

Other research has looked at the students’ peaceptif the utility of cadaver
dissection. Azer and Eizenberg (2007) surveyedf#3ttand second year medical
students at the University of Melbourne regardimgrtbeliefs about the advantages and

disadvantages of dissection. They were also askeaté dissection in comparison to



other educational resources used in teaching aiyatbine study found that first and
second-year students had different attitudes re@gguatissection ; with the first-year
students ranking it as the most useful learning towd second-years rating it as the
second most useful tool after textbooks. Both gsoagreed that dissection “(1) deepened
their understanding of anatomy and provided theth withree-dimensional perspective
of structures, (2) helped them recall what theyred, (3) provided them with a deep
understanding and made learning more interestimd)(4) enhanced their respect
towards the human body.” The first-year studentsevmeore likely to strongly endorse
the aforementioned advantages to dissection. Whmesidering disadvantages, the smell
and difficulty in identifying structures were thalg two items that were endorsed as
areas of concern. It should be noted that the ntgjof students in both cohorts
disagreed or strongly disagreed that dissectionldime eliminated, and most disagreed
with the statements that dissection should be cepldy computer aided learning (CAL),
lectures, or prosection. Both groups of first aedasmd-year students across gender,
educational background, and nationality felt tihaytwould be disadvantaged if they did
not attend a dissection course.

Similar findings were seen in a study in IndiajdRanari, Das, Sangma, and
Singh (2008) developed a survey to examine thewmwd attitudes of the first-year
medical students at the Regional Institute of MaldBciences in Imphal Manipur India.
A total of 80 students took the 18 question suthey asked about their thoughts and
emotions regarding their experiences in the caddigsection lab, as well as their
opinions regarding the utility of dissection. Thajority of the students (98.75%) agreed

with the statement that cadaver dissection is “icimed important and indispensable,”



and 96.25% of the students agreed with the stateftient actual hands on training on
cadaver dissection gives better results than detratios of prosected specimen.” The
remainder of the responses to the study were &$ytfavorable of dissection. Most of
the students positively endorsed questions thkgated that dissection was beneficial to
their education, that they were prepared for th@earnce, and that they did not consider

dissection a stressful experience.

Dissection and Academic Performance

The early research on cadaver dissection focusethply on the academic
performance of medical students who used disseottensome other form of learning
anatomy. The classic research done by Jones, @ladsd Sutin in 1978 was one of the
research projects that focused solely on acadeenformance. For five consecutive
years from 1971-1975, students were randomly aedigmeither an experimental group
that used multimedia and computer-assisted ingtryobr a control group that followed
the traditional training methods that included giness anatomy lab. Both groups had
access to cadavers for study and dissection, bséclion was not required for the
experimental group. Both groups were tested a nuofiteénes throughout the study
using four different types of exams (both intranhawrad extramural). The results of the
study indicate that there was no significant défese between the two groups. The
students took a total of 70 exams over the 5 yeaog. There were significant
differences between the groups in nine of the ex&mssix of them, the experimental
group scored significantly higher, in the otheeththe control group scored higher. The

authors stated, “If, however, there is any behasfdmowledge which is gained from the



dissection experience, the conventional evaluatistmuments do not demonstrate them,
and, in fact, show the opposite trend in this study

A similar change in curriculum was studied moreergly in the Medical
Embryology and Gross Anatomy course at the Unitiedi South Carolina School of
Medicine by Sargent Jones, Paulman, Thadani, an@dio (2001). This research
examined whether students performed better on #ssessment of anatomical
knowledge after participating in traditional dissec compared to studying prosection
prepared by peers. The students were paired iatog®f two to three students with three
teams per dissection table. Each team was respeaitsix dissections and then
required to instruct the other two teams. Half-hfmumally scheduled teaching sessions
were arranged so that the dissectors could te&cfotin other students assigned to the
table. The dissecting teams were graded duringenghing session on both teaching and
the quality of dissection. Following completiontbé course, students took the National
Board of Medical Examiners (NBME) Gross Anatomy &mdbryology Subject Exam.
The questions on the exam were coded based omdbp that dissected the material the
guestion was based on. This analysis was don&ocohorts of medical students.
Students in the later cohort were also assessid tair practical exams throughout the
semester, and these were also coded based orotifesgesponsible for dissection. The
results of the study found statistically significdifferences between the scores of the
dissectors versus the nondissectors on the prhekaans, with the dissectors out
performing the nondissectors. However, the studydono significant difference

between the groups on the NBME exam.
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Further curriculum research has been done in Ta{lvamng, Lue, Lu, & Huang,
2006). In 1997 the National Taiwan University Cgbeof Medicine implemented a two-
stage anatomy course split between the third dtidyear of study. During the first
stage, students learned through lecture and ldbpuitsections, models, and images. The
second stage in their final year of the progranoived a six-week dissection course,
mini-lectures, and a “Life and Death” course. A¢ #nd of the program, students’ scores
on the national licensing exam were compared. TiWwaeno significant difference in
licensing examination passing rates in those stsdarthe two-stage curriculum
compared to previous years. For the most part staded a favorable opinion about the
two-stage model. Cadaver dissection was highlyrd/dy the students in learning gross
anatomy. The authors note that it is difficult torgpare their model to other course
designs because of heterogeneity between modelsuttadal differences, and
acknowledge that a well-designed student-centeugitalum could do well without
cadaver dissection. They also note that the lagkaufntrol group was a major limiting
factor in analyzing the effectiveness of the twagst model.

A similar area of interest in the research on the of cadavers is how students
actually utilize the tools available to them in tir@ess anatomy lab. Winkelmann,
Hendrix, and Kiessling (2007) surveyed 371 studanteree medical schools in
Germany about the amount of time they spent agtiveolved in dissection. The
students were also asked about their motivatiomeige attitude, and emotional and
ethical values as they related to dissection. Thugse time spent was generally split into
thirds, with 33% of the time in active dissecti@7% of the time studying prosected

material, and 31% of the time on other activities ielated to the cadaver. However,
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there was a significant individual difference amading students on the allocation of time
for active dissection ranging from 0% to 82%. Thelsent’s attitude towards dissection
was the only positive predictor for involvementaictive dissection. The findings suggest
that the learning experience in the gross anataimysl not a uniform process across
students. Even within the same course studentsdvaridely on their use of the different
resources available to them.

Winkelmann (2007) also published a literature eevof objective studies
examining the effect of cadaver dissection on liegroutcomes. Winkelmann found 14
studies that compared students using cadaver tdmseto other students. These
comparison groups differed from the traditionakéistion groups by one of many factors
including time spent dissecting, the addition @frfeng tools such as models and CAL
programs, and the use of prosection instead oédiss. In all of the studies
Winkelmann reviewed, the comparison groups variedhore than one variable. Despite
the difficulty in comparing this heterogeneous growinkelmann found that there was a
slight advantage for traditional dissection. Headlothat this result is of interest given
that the majority of researchers he reviewed d@ezldheir research with the intent of
supporting a new course design, in other wordg) wibias against dissection. However,
Winkelmann was clear in stating that he felt tharensophisticated research needs to be

run in order to gain a clearer understanding of ey to teach gross anatomy.

Conceptual Literature

While research articles make up a notable pergerdathe literature in the field
of anatomical education, one can also find a nurabeonceptual and theoretical

articles, as well as editorial and opinion, arsabxpressing both the pros and cons of
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cadaver dissection. These conceptual articles sgppa view in favor of the use of
dissection give a multitude of reasons to suppat point of view. Many similar benefits

are expressed by multiple authors across thesdestti

Positive Views of Dissection

The benefit noted most frequently in the articlegporting the use of cadavers is
the notion that cadavers offer students a grea@enstanding of anatomical variability
(Aziz, et al., 2002; Granger, 2004; Korf, et aD08; Older, 2004; Pawlina & Lachman,
2004). Human beings display variability acrosdralits (i.e., physical, emotional,
mental), and some postulate that this is an ewslatly adaptive response (Aziz, et al.,
2002; Korf, et al., 2008). An understanding of tinequeness of each human body
benefits the medical student in two ways. Firgthgparing students for bodily variations
buffers against misdiagnosis and malpractice dutonrealistic view of an idealistic
“normal” body (Aziz, et al., 2002; Granger, 200&yanger (2004) quoted one student as
saying, “for me, one of the most important lessdearned in anatomy was that a vast
range of structures are considered normal (orast Mill never cause dysfunction) .” In
addition to the practical aspect of understandimgnmal human variation, the concept of
individuality adds to the humanistic value of medlipractice (Korf, et al., 2008; Older,
2004). Each patient deserves to be recognized bgries physician as a unique
individual. These concepts are threatened wherestugkposure to variability is limited
by the use of only idealized models and textboaola @stricted number of plastinations
or prosections (Aziz, et al., 2002; Granger, 200dif, et al., 2008; Older, 2004; Pawlina

& Lachman, 2004).
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A number of authors indicated that a major berwfthe use of cadaver
dissection is the introduction to human mortalAyig, et al., 2002; Granger, 2004; Korf,
et al., 2008; Older, 2004; Rizzolo, 2002). Aziz atleagues state that one of the
purposes, if not the primary purpose, of medicgthe postponement of death.
Therefore, by building the foundation of the dogpatient relationship with the cadaver,
the student is forced to contend with her or hisepéis mortality (Aziz, et al., 2002). The
emotional responses that students experienceesit of this confrontation with death
and dying presents a valuable teaching opporti@itgnger, 2004; Rizzolo, 2002). This
experience can introduce future medical practitiste the notion of humanistic care
(Granger, 2004; Korf, et al., 2008). When giverate £nvironment to explore his or her
reaction to this deceased “first patient,” the stutccan learn to balance the notions that
the cadaver must be both objectified as an ertdibetobserved with emotional distance
and also personalized as a reflection of a humarglie be respected and cared for.

An extension of the “first patient” relationshipery also postulates that full
cadaver dissection aids in educating studentsafegsionalism (Pawlina & Lachman,
2004). Because the cadaver is often the first hupogly that medical students are
charged to care for, it introduces them to the s-patient relationship (Granger,
2004). Aziz and colleagues (2002) referred to déisishe “primacy of the patient.” In
other words, the primary purpose of medical sciwtdarning how to care for the
patient, and as a result the patient comes first.

In addition to improving future relationships wipatients, supporters of cadaver
dissection also claim that the group work requirethe gross anatomy lab encourages

learning in peer groups and functioning as pa# tdfam (Granger, 2004). The
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collaborative atmosphere in dissection is noticgdiiferent from the competitive
environment and didactic teaching style that peegaduch of the medical school
experience. The social bonding and communicatiahdbmes from group learning is
beneficial to students (Aziz, et al., 2002; Old04).

The small group environment and active particgraélso helps students to apply
medical terminology that they have gathered thrawgé memorization (Aziz, et al.,
2002). The active use of the basic language of oreglhelps to solidify that knowledge.
It is assumed that by connecting the conceptsriorete examples students are better
able to access this information when called upduture situations (Granger, 2004;
Older, 2004).

Further supportive arguments for the use of cadastate that dissection can
enhance practical skills such as hand-eye coofdimand help to develop manual
dexterity (Granger, 2004; Older, 2004). Pawlina kadhman (2004) stated that
“dissection defines anatomy and teaches essehiiisl'sThese skills are enhanced by
the touch-mediated perception of the body, whitbwa students to learn through active
touch (Aziz, et al., 2002; Granger, 2004; Korfakt 2008). By engaging multiple senses,
the learning process is enhanced (Pawlina & Lach2@®4). Korf et al. (2008) praised
the benefits of procedural knowledge as reprodaalld valuable. They stated that
dissection is an “active acquisition of knowledg@during dissection, the students not
only deconstruct the human body, but they must dosuch a way that they can
reconstruct it as well.

This constructive learning allows students tovastyi test hypotheses and learn

through deductive reasoning (Korf, et al., 2008]€D] 2004). Pawlina and Lachman
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(2004) echoed a similar belief that one of the bienef cadaver dissection is that it
avoids the “normal education model,” thus encourggitudents to hone their
observational skills, verify what they have learnaad develop working hypothesizes.

Another frequently cited benefit of cadaver disgecis that it allows students to
develop a multidimensional understanding of theanrzation of the human body
(Granger, 2004). This is important because, ing¢hasof medical imaging, having an in-
depth understanding of gross anatomy allows fateebconceptualization of in vivo
anatomy (Paalman, 2000). Aziz and colleagues (2@®8&e that an understanding of
anatomy is a prerequisite for the use of diagnastaging. A number of authors also
noted a current trend in medical education towardsll-based understanding of disease
and care. However, research on the molecular lsweasted without an understanding of
how it relates to the human machine.

This leads to a practical point that was suppdotecthany of the authors. Like all
areas of higher education, medical schools arelfet political and financial
pressures. Financial constraints are often citeadragson to discontinue the use of
cadaver dissection. However, some authors claiati@omy learned through
dissection can actually lead to reduced costsarldhg run. Paalman (2000) claims that a
base knowledge of anatomy is a cost-saving stradegtyreduces the likelihood of

relying on more expensive diagnostic techniques.

Negative and Neutral Views of Dissection
Despite the many benefits that cadaver dissecsidelieved to offer, there are
plenty of drawbacks as well. In the article suppgrthe use of cadavers, Aziz and

colleagues (2002) listed nine reasons given tovdiyavith cadaver dissection. These
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are: the amount of time needed for dissection|aher intensive nature of dissection,
complicated by a shortage of anatomists; the reqent of excessive rote memorization;
the shortage of cadavers; the misleading natucaddvers due to postmortem change;
the cost to obtain, embalm, store, maintain, asgatie of cadavers; the unaesthetic
nature of cadavers; the archaic technology of disse and the potential health hazards
associated with the use of cadavers.

Only two articles could be found in the literattinat stated strong objections to
the use of cadavers. Both responded to a debatsfproposed and moderated by the
journal The Anatomical Record’he debate centered on the question of whetheotor
dissection of human cadavers is a necessary toaldpping of the human body or for
communicating the map to future medical profesdnihe debate consisted of one pro
and one con proposition and a rebuttal for eacpgsibion. Each article was written by a
different author: Granger, McLachlan, Pawlin andtmman, and Topp (Guttmann, et al.,
2004). The pro propositions put forth by Granget Bawlin and Lachman were
summarized earlier in this literature review andtl mot be repeated here.

Topp (2004) responded on a point-by-point basthégositive attributes of
dissection noted in Granger’s (2004) article. Sbgan by considering the
multidimensional understanding of the human bodyptstulating that it may be easier
for students to grasp a three-dimensional undeistgrof the body structures by
beginning with a simplified prosected model ratthemn the more complex structures in
dissection that must be reduced to simple form.&imetuated the argument with the
opinion that prosection is much less time consurfongtudents. For touch-mediated

perception, Topp suggested that the prosectionsatsaybe used and that, for certain
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tissues, embalmed cadavers my give an unrealistierstanding; so unpreserved
cadavers should be used, or video when that iposgtible. Topp agreed that
understanding anatomical variation is important,fbli that prosections may once again
provide a greater benefit, as students are lileelyiss variation in dissection, but that
instructors preparing prosections may be moreyikeldetect and preserve variation. In
regards to learning basic medical language and bealaing, these can be done just as
well with prosection as with dissection. Practlalls (such as the use of some
instruments) may not be learned in using prosechanother skills such as manual
palpation can be taught and can be used in boteption and dissection.

McLachlan’s (2004) contribution centered arounel blenefits of using living
anatomy in the education of medical students. Mhlaatused the program at the
Peninsula Medical School, U.K., as a basis forckdsn. At the beginning of the decade,
this newly opened medical school decided to rel{ivang anatomy instead of cadaver
dissection. McLachlan points out that this decisi@s made for a number of reasons,
but cost was not one of them. The students ardtan@ small group format for 80
sessions, as well as sessions using medical imaganty sessions are dedicated to living
anatomy using peer examination and life modelsualigation with the life models is
made possible through image projection, “high-veniltude body painting,” and
ultrasound. Plastic and 3D computer models are usednjunction with these other
learning tools. McLachlan addressed the concexhdiudents learn 3D mapping of the
body more effectively using dissection. He postdahat extensive use of living models
and modern 3D reconstruction and imaging are etpnv# not superior in developing a

three dimensional understanding of the body. Hmpdasized this point later on, saying
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that the color, texture, and smell of a cadaveoiking like that of a living human being.
He disagreed with the belief that cadaver disseaithances humanistic values and an
understanding of death because it may actuallyredize or desensitize some students.
McLachlan also countered the notion that cadavers@perior because they offer
students an opportunity to appreciate the rangeuability in human structures. He
ended the piece by acknowledging that they willb®table to make any definitive
conclusions about their teaching model until a2@@7 when their first students will have
finished the program.

Collett, Kirvell, Nakorn, and McLachlan (2009) rextly published an
ethnographic study of the living anatomy classesatblan referred to in his 2004
article. The results of the study indicated thatulse of living models when teaching
anatomy fosters increased humanitarian thinkinguAexpected benefit was the
communication between the life model, students,tatats. However, the study focused
solely on the benefits of using living anatomy teaching structure, function, and
surface anatomy and did not provide a comparisdhease of full cadaver dissection.
As aresult, McLachlan’s statements regarding teakmesses of cadaver dissection
could not be confirmed.

Other opinion articles published regarding the afseadavers have remained
generally neutral or focused on a small aspedt@ise of cadavers. One example is the
short opinion piece comparing dissection to CALBay Boon Huat (2007). The author
is a full professor of anatomy at the National Wmsrty of Singapore. He repeated many
of the supporting and contrary arguments for aradresgj the use of cadavers found in

other opinion articles. Huat noted that some ofsghecific reasons against the use of



19

cadavers in Asia include a worldwide shortage @lifjed anatomists and the low rate of
body donation in Asia. Most cadavers used in Asibcome from unclaimed bodies. In
a similar piece, published in a less academic nmediiaut incorporated a more personal
voice (2007). The tone of that paper implied thaatts personal experience with
dissection made him a supporter of cadaver-basedifgy. He closes the paper by
saying, “... | certainly would not relish the thoudghat my attending surgeon has learnt
his or her human anatomy entirely from a computer!”

Despite the fact that the previous articles weretan opinion and not first hand
research, the views expressed should not be takeiyl These opinions are based on
personal experiences of individuals considered g pe the fields of anatomy and
medical education. As such, they contain a wedltnowledge that can be used to
inform the direction of future research. The betsedind drawbacks expressed in these

articles lay a foundation for future research goestand hypotheses to be explored.

Purpose of This Study

The research noted earlier has added to the gdaealedge regarding the
emotional impact, utility, and academic benefitsaflaver dissection in medical
education. However, when the opinions expresséeiterature are taken into account,
the existing research leaves a narrow and stunésdaf what experts in the field
describe as a rich and complex experience. Vdtg lesearch has qualitatively
examined the experiences of medical students igdtaver lab. In fact, Lemp’s (2005)
study was the only qualitative study regarding roaldstudents’ understanding and

experience of dissection found during the extenligeature review for this research.
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Yet it seems reasonable that the best way to utashelshe learning that occurs
during the dissection process is to first undestaie meaning that students make of that
process. Who better to answer the question “whatualdents learn” than the students
themselves? Lemp (2005) began this process ireBearch and was able to provide
some insight into students’ views on dissectionweleer, the focus on cadaver dissection
was only a cursory part of Lemp’s primary studye®tudy focused on the entirety of the
medical undergraduate experience f%51 year medical students at one British medical
school. Focus on cadaver dissection was limitealsmgle question embedded within the
larger interview. Additionally, Lemp’s participaobservation was limited to two
dissection sessions, and those students that slkeevel did not participate in the
individual interviews.

The purpose of the current study was to expandhempiteexisting research with a
more focused and in-depth examination of medicalestts’ experiences in the anatomy
lab, thus developing a grounded theory of the iegrprocess for first-year medical
students using cadaver dissection. This theorydgaeloped by examining the meaning
that students made of their experience of disseatiche gross anatomy lab. The
guestions guiding this research were: What isttipgact of cadaver dissection on medical

students, and what do medical students really ldarimg cadaver dissection?



CHAPTER I

METHOD

| utilized qualitative methodologies as outlinedhins chapter in order to explore
the research question, “What do medical studeall/riearn during cadaver dissection?”
In this chapter | will define the paradigms underpng my research. This will include
the ontology, epistemology, axiology, and rhetdrsteucture supporting my paradigm of
choice. I will then explain the particular methaalgical approach that will be used in the
research. This will be followed by an explanatiémy place within the research and
how I will approach subjectivity. The chapter Wik closed by sections describing the

participants, sources of data, and the methodataf ahalysis.

Paradigm Underpinning the Research

Using an interpretivist paradigm as the foundatmrthis research, |1 was able to
gain a greater understanding of the learning psottest occurs during dissection based.
This understanding came from exploring the subjeatheanings that medical students
made of their experience. This is based on thetislat each person’s experience
defines a personal reality that is separate anglerfior that individual. As was noted
earlier, previous research has indicated thatedhming process in the cadaver lab is a
multifaceted experience. Even though all students particular school participate in the
same lab, each student approaches the experi@meafunique perspective that acts as a

framework for the meaning they make of the expegeihese meanings may be
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negotiated within the social context of medicaladhThis research was inductive in
nature and was not based on a preexisting thebig/rdsearch mentioned previously was
taken into account when developing interview questj but the participants’ perceptions
of their experiences guided the development okarthof the learning process.

In order to gain a greater understanding of thdaveew of the participants, |
attempted to minimize the distance between theedigs process and myself. However,
| was also cognizant of the fact that it was myustas an outside observer that originally
brought me into the gross anatomy lab. As suchderam effort to maintaining some
level of objectivity throughout the research pracddis allowed me to maintain a
perspective of the events in the lab that was s¢pd@tom those of the instructors and
students. This combination of forced objectivitylandesire for inclusive subjectivity is
compatible with qualitative research. The intenpeeparadigm allows a researcher to
strive for an inclusive understanding of the mudtipealities encapsulating a concept,
while also remaining aware of her or his beliefd aalues (Creswell, 2007; Ponterotto,
2005).

From this standpoint, it is assumed that the \sabfé¢he researcher exist in
tandem with those of the participants (Morrow, 20B&cause the information gleaned
from the participants is filtered through the reshar’s subjective understanding of
reality, full neutrality and objectivity cannot laehieved. Given this understanding, |
made every attempt to bracket my preexisting bjasssimptions, and beliefs in order to
achieve the purest possible understanding of thecipants’ point of view. The specific

methods for this bracketing will be discussed ieager detail below.
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Research Design

This study utilized a grounded theory design kheotto build a theoretical
understanding of the learning process in the digsetab as perceived by the medical
students. Grounded theory employees a techniqaernstant comparison between
information gathered from the participants andthieory that emerges from those data.
In this way, the students themselves can answeguastion noted earlier that is plaguing
the field of anatomical education, “What do med&taidents really learn during cadaver
dissection?” | believe that the most efficient wayinderstand the learning experience of
medical students using dissection was to buildhkery from the ground up. The bulk of
the research found in the literature works fronothes of learning based on deductive
reasoning. Although these certainly have their bené feel that they miss a large swath
of valuable information and do not address poténti@luable variables that this in-
depth, data rich qualitative study was able todtmthe forefront.

One major concept underpinning grounded theotlydsultimate intention of
inductively producing innovative theory that is 6gnded” in the data (Fassinger, 2005).
The basis behind this intention can be either bez#uwere is no theory that explains a
particular phenomenon or the theories that do exikt partially capture the
phenomenon in question. The latter was the caseinurrent study. The review of the
literature indicated that there is a discrepandwben the current research in the field
regarding cadaver dissection in medical educatimhthe opinions expressed in the
conceptual literature by experts in the field. Hfiere, grounded theory was the most

appropriate tool to use to reconcile this discregan
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The variables that are often missed in researacbdo@sdeductive theory are more
readily identified when the multiple perspectivéstmdents are taken into account.
Many qualitative research designs are emic in patacorporating the views of the
participants, and grounded theory is no excep@rarmaz (2006) highlighted the
importance of learning about the experiences atiddals that are embedded within
hidden networks, situations, and relationships.sJ ituvas important to take into account
the full experience of the anatomy lab as percelsethe student, embedded within the
social construct of medical school, allowing meapture those variables that traditional
guantitative methods have missed.

This process lent itself naturally to the use r@ugded theory, because the
methodologies used in grounded theory are rootsddiology. Incorporating the
meanings that form through the fluid and dynammcpsses of interpersonal
relationships is a keystone of grounded theorygiRger, 2005). Grounded theorists
attempt to discover how people define their realitythe basis of their interpersonal
interactions by thoroughly exploring the meaningsated in those interactions
(Cutcliffe, 2000). Likewise, in the current studwés able to explore the meanings
created by the medical students in the interactibasoccur during the dissection

process.

Researcher as Instrument

In qualitative methods, the researcher can takeaoying forms of inclusion
within the research (Patton, 1990). The level ofusion falls somewhere on a
continuum of no inclusion, as is the goal in pestiresearch, to full and complete

inclusion as is often seen in research basedticalrtheory. Although it was my goal to
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minimize the amount of influence | exerted in thetcome of the research, the
interpretivist paradigm from which | was workindaa¥s me to acknowledge that | was
an active influence in this research. As such llle@ntinue to exercise the reflexivity
that is expected in qualitative research by prasegrnhe context in which | approached
this research.

My formal training is in psychology and educatiopai/chology. Although | have
some training in theories of learning, my knowledf§@edagogy in medical education
was virtually nonexistent before the fall semesfe2008. At that time | was invited to
act as a research assistant in the departmentwbbielogy and Anatomy at the
University of Utah. | was asked to perform an egtea review of the literature
concerning the use of cadaver dissection in medigdatation. Prior to this, my beliefs
regarding dissection were based on a conceptua@rstachding of dissection as presented
in popular media. | understood that medical stuslenaditionally participated in the
dissection of a human cadaver, but had not coresiidise implication of that tradition. |
held a generally neutral outlook on the procedurteblelieved that it must be beneficial
to the students if it was a requirement in theiming. As a result of my involvement in
the literature review, my understanding of thedngtintent, and theories regarding the
teaching of anatomy grew substantially. Howevstill possessed no formal training in
that area, and that remains the case to the priaxsent

While conducting the literature review, | was adgpeen the opportunity to spend
a number of weeks in the gross anatomy lab wittsthdents. | observed and took
extensive field notes regarding the dissectionggs@nd the students’ interactions with

one another, the instructors, and guests; and ematk of my own reactions to the
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events that | observed. Although my interactiorhviite students was limited because of
the nature of their work, | did not inhibit any ngdl interactions that occurred. Thus, |
became acquainted with a number of the students.

The theories underpinning qualitative research al&wv me to acknowledge my
subjectivity. | accept that it is unfeasible for toemaintain complete objectivity in my
research, and the current study was no exceptioweMer, this acceptance allowed me
to take steps to manage my subjectivity. Thesesstepuded keeping a self-reflective
journal. | used this journal to express my thougtmd feelings about the research as |
moved through the process. | also utilized my pesearch team for the same purpose. |
met with this team of qualitative researchers ewther week throughout the data
collection process and approximately every 6 wekksg the data transcription and
analysis. In these meetings | was able to discysprogress, goals, and concerns with
my peers and use the feedback they were able waderon order manage my subjectivity

in this research.

Setting

This study was set in the University of Utah SchafdViedicine. The University
of Utah is a level one research university (Cara&Ji/VH) located in Salt Lake City,
Utah, a metropolitan area in the Western UnitedeSta he School of Medicine is
responsible for the predoctoral, graduate, andimoing education of physicians, as well
as the graduate and undergraduate training of b#medth professionals. The mission
statement of the School of Medicine states thasthe and type of educational programs
implemented by the school is guided primarily by tireeds of the State of Utah and

surrounding states. The average incoming classusiizang cadaver dissection consists
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of 102 first-year medical students and 10 firstryeental students, but varies from year
to year.

Observational field notes were taken in the grosgamy lab. This lab is located
in the Health Professionals Education Building, etahis located approximately 1 mile
from the main hospital. The lab is made up of fioterconnected rooms with five to six
dissection tables in each room. The gross anatamglso includes a small library,
museum of preserved anatomical specimens, teaalBigtants’ office, and an
observation lounge overlooking the library and dissection room. Figure 2.1 illustrates

the floor plan of the gross anatomy lab.
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Figure 2.1 Floor plan of the gross anatomy labuditig dissection table
placement.
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The first year of the medical curriculum is broketo three phases, called
blocks, for each academic year. The Human Grossofmacourse occurred during the
first 17 week academic block of the first year. Toenplete course is comprised of
lectures, clinical correlations, and the dissectaim For the purpose of this study only
the dissection portion of the course was considdBetbre the course began, the students
were informed about the body donor program by Ké&ryeterson, LFP, manager of the
program. The students were then introduced toddeer they would be working on
throughout the academic block. The course is dedigo that two teams of two to three
students were assigned to one cadaver for theegntf the block. The teams dissected
on alternate laboratory sessions, so there wereare than three students working on a
cadaver at any time. The formal dissection labgakewas held from one to three times
per week throughout the block. However, the meditadents had access to the lab 24
hours a day, 7 days a week, so they were ablentiince the dissection and study the
cadavers outside of the schedule lab periods. dhese concluded in the first week of
December after 30 lab sessions.

The following May, the students were invited teeatt the Body Donor Memorial
Service. This is an annual interfaith memorial BEnhonoring the individuals who
donated their bodies to advance medical educatidrseience over the previous year.
Students, faculty, and friends and family membéts® body donors were in attendance
for this service, and members of each group spbiteaservice. The intent of the service
is to honor the individuals who donated their bedm@ the medical education and

research. In addition, the service provides gesblution to those close to the body
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donors and serves as a source of closure for tldersts who benefit from the body

donors’ generosity.

Participants

Participants for this study were drawn from the h@¥lical students and 10
dental students who took the Human Gross Anatomyseoin the fall semester, 2008.
The demographic make-up of this course is sligtigproportionate by sex, race, and
ethnicity compared to most medical schools in thied States, with a higher than
average percentage of students in the Universitytah School of Medicine being males
of non-Hispanic European-American decent (Assammatif American Medical Colleges,
2008b). The approximate demographics are as fo]l688 of the students are male,
83% identify as White/non-Hispanic, 9% indentifyAssan, 4% identify as Hispanic, 3%
indentify as more than one race or ethnicity, dredremaining 1% identify as another
race or declined to respond (Association of Amerikkedical Colleges, 2008a).
However, because the intent of qualitative resesrelm elucidation of the particular and
specific rather than generalizability, the demobrapliscrepancy did not negatively
impact the study (Pinnegar & Daynes, 2006).

The following is a summary of the demographic infation of the participants.
The demographic data provided are intentionallytédhin order to preserve the
anonymity of the participants. Due to the heteregers nature of the population of
medical students at the University of Utah Schddedicine, students from minorities
can be easily identified. As a result the demogiapievealed in this study are limited to
the gender of the participant. However the cultdiversity of the participants in the

individual interviews and focus group are refleetof the demographic makeup of the
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class as a whole. It should also be noted thgbskradonyms chosen by the participants
do not reflect the actual cultural or ethnic idees of the participantsTable 2.1 presents
the number of participants for each data sourdeilolised by gender and the pseudonyms
chosen the participants. Additional information atihe pseudonyms will be presented
in the section regarding ethical considerationthefstudy.

The sample size for this research was gauged lmndeshcy and saturation of the

Table 2.1

Summary of Demographic Information of Study Pgvaaits

Number of participants Pseudonyms
Data Source Men Women Men Women
Lab observation 82 30 N/A N/A
Individual 8 5 Diego Amanda
interview
Jason Jessica
José Laura
Mark Sofia
Phillip Susan
Sean
Vincent
Xavier
Focus group 1 2 Evan Latoya

Susan
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data. Redundancy in the data was identified apadi@ in which additional interviews
failed to provide either new themes or disconfirgh@vidence of existing themes. The
final sample size was also determined by the amoiud&ta needed to saturate the
categories that emerged from the analysis of ttee dla other words, | found as many
incidents, events, or statements as possible tadesupport for each of the categories
(Creswell, 2007). Redundancy and saturation welneesaed with 13 individual
interviews and 1 focus group in addition to thesestve data gathered through field

notes from classroom observations.

Selection Procedures

Qualitative research differs from quantitative egsé in its process of selecting
participants. The purpose of qualitative reseasdio igain an in-depth understanding of a
particular event or phenomenon (Patton, 1990)idiaaihts were recruited with the intent
of maximum variation by seeking out participantshva variety of experiences ranging
from good, indifferent, and bad. As a result, tekestion process was purposeful rather
than random. As was noted above, the participantthis research were drawn from the
students who patrticipated in the fall semester Hu@ess Anatomy course. Thus, the
selection procedure was also criterion-based, thigrcriteria for selection being the

participation in the aforementioned course.

Recruitment

Participants were recruited via the e-mail addtiesg provided to the instructor
of the Human Gross Anatomy course, David A. MortehD. The e-mail (Appendix A)
informed the potential participants that | was stigating students’ experiences of

cadaver dissection. They were asked to volunteghaoe their experience in the gross
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anatomy lab in an individual interview that was ected to last approximately one hour,
participate in a small-group discussion with otsteidents who were also enrolled in the
course, or participate in both the individual intew and group discussion. The potential
participants were also informed that the informaiyathered in this research may be
taken into consideration for future curriculum dgans within the School of Medicine.
Finally, the e-mail informed the participants thatprder to promote open and honest
discussion about this topic, every effort wouldni@de to ensure confidentiality. This
included allowing the participants to choose pseydts and decline participation at any

point in the research if they so wish.

Taking Leave

Guided by the protocols outlined by Marshall ang$toan (2006), | remained
respectful of the participants and the relationshifat formed between the participants
and me. Once participants agreed to be part dttisy, | informed them that | expected
the project to take approximately four months fa tlata collection and an additional six
months for data analysis and writing the final theBuring the data collection process
contact with the participants was maintained byakrmphone, individual interviews, and
the small-group discussion. Following the completd the data collection, contact
between me and the participants was limited to #-iBach of the participants was

informed that | would like to offer them a copytbe final written report of my findings.

Sources of Data

| used triangulation of three of sources of datarder to strengthen the rigor and
transferability of this study. Triangulation is tagempt to gain an in-depth

understanding of a phenomenon by using multiplehods of data collection (Denzin &
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Lincoln, 2008).Through triangulation | was abldlleminate the research question to a
greater degree by bringing more than one sourdatafto bear on a single point
(Marshall & Rossman, 2006). These sources of dataisted of the field notes gathered

from participant observation, individual intervievesxd focus groups.

Participant Observation

Although the data gathered from the individual imi@ws with participants
factored most heavily into the data analysis arm$eguent theory construction, the focus
of these interviews was guided by information gegtien the observation of the full
Human Gross Anatomy course. During the fall semegt2008, | acted as a participant
observer of this course and took copious field siotde term “participant-observation”
encompasses a continuum ranging from greater fpatiion to greater observation
(Jorgensen, 1989). | attempted to remain morerebsthan participant. | did not
personally partake in any of the dissection procesiunor did | handle any of the
prosected material. However, | was a noticeablsgee in the gross anatomy lab. My
position as researcher was not openly announctretstudents; and | wore a white lab
coat similar to those worn by the instructor aratteng assistants. As a result, a number
of students expressed confusion as to my rolednah and approached me for help in
the dissection process. Yet | did not intentionaliyempt to deceive the students about
my role. When asked, | informed them that | wassearcher working in Educational
Psychology and gave them a brief and generic qesaniof the purpose of the research.

The field notes taken during this time consistedharily of observations of the
students performing dissection. These includedrgesms of the act of dissections and

the students’ observed reactions to dissectionitisaélly, | made note of the students’
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interactions with each other, the teaching asgistéime instructor, and guests in the lab
(e.g., pathology residents). These observations wdentified by dissection table rather
than individual students. In addition to the obs#ion notes, analytic memos were
included. These consisted of my personal thougidshgpotheses regarding the learning
process using cadaver dissection that arose whiesslobserving the goings on in the
lab. Both the observation notes and analytical neewre recorded as hand written
notes on paper and then later transferred to atretec typed document. As this study is
based in grounded theory, these notes and memesanalyzed to identify initial themes
in the research. These themes were then usedotoninthe questions asked during the

individual interviews and focus group.

Individual Interviews

Because this research is couched in the notionttisathe students’ perception of
cadaver dissection that is truly valuable, indiadinterviews with the students played a
key role in this research. As such, the intervigwgse the primary source of data for this
study. Individual interviews were beneficial becatisey quickly provided a large
guantity of data (Marshall & Rossman, 2006). Aduhally, they allowed me to gain a
deeper understanding of the students’ experienttedissection and the meaning they
made from those experiences.

Individual interviews were conducted with 13 pagants (8 men and 5 women)
between June and July of 2009, 6 months afterdhgtetion of the Human Gross
Anatomy course. The interviews were one-on-onesamaistructured in nature, and were
guided by two overarching research themes. Thesedh were: (1) what does it mean to

dissect a human cadaver? and (2) what is theyutilitadaver dissection in the education
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of medical professionals? Each theme was clanfigk additional questions, a sample of
which is noted below:

¢ How did you incorporate the experience of dissecino the larger

experience of your first year in medical school?

¢ What emotions did you experience in the dissedabf?

e What did you do with those emotions?

e How did you use dissection in and outside of thé la

e What if any benefits did you gain from dissection?

e What if anything was detrimental to you about disies?

¢ What role do you believe dissection played in ylearning human anatomy?
At the beginning of each interview, the participesats simply asked to talk about her or
his experience in the cadaver lab. As guidancengaded, | drew interview questions
from the research guide listed above, themes thatge from the participant-observation
notes, and themes from previous interviews witleograrticipants. | ended each
interview by reminding the participants that onehaf target audiences for this research
are the deans of the medical school and askedktttieipants if there was any
information that they felt was important for theads to know about their experience in
the gross anatomy lab. | then asked if there weyeadditional question that | had not
asked that they felt would be important to know whkensidering medical students’
experiences with dissection.

The individual interviews lasted between 45 minwed 1 Y2 hours, with most
lasting approximately 1 hour. Ideally, intervieves fesearch should take place in a quiet

location free of distraction (Creswell, 2007). Isagble provide such a location for all
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interviews, except for the first interview with $edll of the interviews were located in
the same building as the gross anatomy lab so@®tide greater context and stimulate
more in depth discussion of the topic. The initi¢rview with Sean was held in the
observation lounge overlooking the gross anatoryTais lounge is open to all students
in the building, and as a result was not free fobatraction. Subsequent interviews were
held in the teaching assistants’ office locatedinithe gross anatomy lab. This is a
private office and the secure nature of the officevented disruption during the
interviews. No compensation was offered for pgsating in the research, but the
participants were all thanked for their assistadeinterviews were recorded using a
digital voice recorder and fully transcribed into@ectronic typed document that was
later used for analysis. Immediately following theerview | made note of any non-
verbal communication or observations | made dutivaginterview. These observations

were recorded and transcribed on the same docuamehe interview.

Focus Group Interviews

Following the individual interviews, each particpavas invited to join one small
group discussion about the topic of cadaver diggeat medical education. The purpose
of these focus groups was to clarify the themesdheerged from the individual
interviews. Questions asked during the focus gmeere based on these themes, most
notably the notion of respect. The focus group armappropriate source of data because
of the interpretivist paradigm underpinning thesigsh (Morgan, 1996). | hold the belief
that individuals’ attitudes and beliefs about aipaftar phenomenon do not form in a
vacuum. By listening to others’ opinions, people aften able to form a more clear

understanding of their own opinions and beliefs (dhall & Rossman, 2006).
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Interest in the focus group was limited. Four iggrants from the individual
interviews expressed interest in participating greup. However, due to scheduling
conflicts, Susan was the only participant ableoto jn both a focus group and individual
interview. The result was a single focus group img) of 3 participants. All of the
participants in the group were well acquainted witie another prior to the group
meeting. The group was scheduled at a time chogé#melparticipants and lasted for 1
hour and 15 minutes. Throughout the group meetinggde every effort to remain aware
of power dynamics present within the group andifated the discussion so that
everyone’s voice was heard. My role in the groug mamarily to act as a moderator and
to introduce topics of discussion. The focus graas held in group meeting room
located on the third floor of the Student ServiBedlding on the lower campus of the
University of Utah. This room was chosen becauseattfitted with video recording
equipment. The group discussion was recorded wsindeo recorder so that all
participants’ contributions to the discussion cdogdeasily identified. | also kept
handwritten notes of observations and analytic ntsethat emerge during the discussion.
Following the focus group, the video recordinglod group was transferred to a digital

video file to facilitate ease of analysis.

Data Analysis and Writing

Data Management

The data corpus for this research was comprised tfree data sources noted
previously. The field notes from the participansetvation were transferred from a
hand-written document into a typed electronic doentnThis document contained the

observational notes, analytic memos from the tifm® observation, and analytic
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memos noted subsequent to the observation. Foroéasalysis, these three data forms
were color coded in the typed document.

The data from the individual interviews were conedrto typed electronic
documents transcribed verbatim from the voice m@iogs. | transcribed the interviews
personally with the assistance of voice recognisioftiware, Dragon Naturally Speaking
10 (2008). This facilitated my immersion into thegaland allowed me to incorporate
analytic memos as | transcribed. Once the intersiewre transcribed, | compared each
transcription to the voice recording a minimumwbttimes to check for accuracy and to
further enhance my immersion into the data. Adddicanalytic memos were added
during the data checks.

The focus group data were not transcribed in itsegy. In order to immerse
myself in these data, | watched the entire videonding of the focus group two times,
and watched sections of the video as many asifivest | created an electronic typed
document containing excerpts of the group discassanscribed verbatim that supported

previously identified themes and disconfirming ende.

Data Analysis

Data analysis was based in grounded theory asedthy Strauss and Corbin
(1997) and Fassinger (2005). The guiding prindgakind grounded theory is the intent
to produce innovative theory that is “groundedthe data (Fassinger, 2005). Grounded
theory is an appropriate method of data analysisrvithere is no preexisting theory
regarding a particular phenomenon or the existiegty does not fully capture the
phenomenon in question (Strauss & Corbin, 1997)wAs noted previously, the

literature surrounding cadaver dissection indicéteasthere are inconsistencies between
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the opinions expressed by experts in the concepteiture and what the existing
research reveals. This leaves us with the quest@hat do medical students really learn
during cadaver dissection?” Grounded theory was &ballow me to explore that very
guestion by concurrently collecting data from thednal students in question, coding
those data, conceptualizing, and theorizing wholatioually comparing the information |
gathered (Fassinger, 2005).

In grounded theory, data analysis occurs in thteess The first step is open
coding. This step is used to identify emergingsinitmeaning that are referred to as
concepts. Each concept is identified and label&bdled the codes that emerged using
the language of the participants. The size of treepts can vary from a few words to
entire paragraphs (Morrow & Smith, 2000), as wasdhse for the data collected for this
study. The concepts were compared to each othteegemerge from the data, and
related concepts were grouped together into largegories. Each category was
sufficiently abstract in order to encompass alhef variation of the concepts listed in it
(Fassinger, 2005).

Axial coding was the second step in analysis. Azaing occurs when multiple
categories are encompassed within a key categtmyu&s & Corbin, 1997). Each
category’s properties and dimensions were identifierelation to the key category.
Fassinger notes that identifying properties andedisions is “critical in helping the
researcher to consider what the categories actoedhn in terms of individual
participants” (p. 161). | perceive this step inlgge as crucial in creating a

multidimensional view of the key concepts. By laegteach concept in relation to other
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concepts within the key categories | was able ¢miifly the interrelationships that form
among these categories.

The ultimate intent of the previous process waalltov me to formulate a
substantive theory that fits the experiences desdrby the participants (Fassinger,
2005). This led to the final step in the data asialyselective coding. From the
information gathered during axial coding, | waseatnl identify a core concept that
encompasses all of the previous key categories.

Although this step-by-step description of the datalysis may give the
impression that it was a liner process, the agitatedure was more cyclical in nature.
One of the fundamental concepts of grounded thisathe notion of constant
comparison. This process was begun by analyzingdlienotes collected from the
participant observation in the gross anatomy lammnhersed myself in these notes by
reading them multiple times and identifying unitsy@aning and themes. These
emerging themes were then used to inform the quresstisked of the participants in the
individual interviews. Conversely, the themes #mmerge from the interviews were used
to inform subsequent interviews with additionaltgpants and were the basis for the
topics covered in the focus group. | returned twhesource of data multiple times to look
for additional evidence supporting identified them@ghlighting new or emerging
themes, and looked for disconfirming evidence.

Additionally, I continued to meet with my peer raseh group throughout the
research process. | asked the members of the ¢gpdugdp me identify any themes and
categories that | had missed. The intent of thesetimgs was to help me remain aware of

any blind spots in my perceptions of the experisreog@ressed by the participants.
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During the process of gathering and analyzing datantinued to maintain a self-
reflective journal of my thoughts and experiencethe research process. This journal
was distinct from the analytic memos added to tia.d

Through this extensive data analysis, the ultingai@ was to produce a
theoretical model describing the experiences ofioa¢dtudents in cadaver dissection. |
was able to meet this goal and construct a theapyucing a specific learning process of
medical students participating in cadaver dissacfldve hope is that this theory will be
used to inform future research in the area of anai@ education of medical

professionals.

Ethical Considerations

As my training is in the field of psychology, ththical codes outlined in the
Ethical Principles of Psychologists and Code of @it published by the American
Psychological Association (2002) guided my workhwptrticipants. Throughout the
research process | upheld the principals of beeefie and nonmalificence by remaining
cognizant that the ultimate beneficiaries of tleisearch should be medical students. |
made every attempt to safeguard the well-being@fplarticipants by minimizing the
risks of harm that | was able to identify priomhy contact with the participants, and
remained vigilant for unforeseen risks as theyamging the research process.

One anticipated risk for the students was them@tebacklash from the School
of Medicine for their participation in the researtthwas possible that students would feel
conflicted about making negative statements abguogram in which they were still
enrolled. In order to protect the participants frany backlash, real or perceived, |

offered them the opportunity to choose a pseudatoyprotect their anonymity. Because
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| had access to a list of the names of all studehtsparticipated in the Human Gross
Anatomy course, | was able to compile a list oéalate names, from which the students
could choose a pseudonym. In this way, the infolonathey provide in the individual
interviews could not be connected to them. In soases the participants had given the
cadaver with which they worked a name. | offeressthparticipants the option to choose
a new pseudonym for the cadaver to further prdtest identity. During focus group, |
reminded all participants of the importance of tirepa safe space for everyone to speak
about their experience in the gross anatomy labkéd that the participants agree to keep
the identities of the individuals in the group dadehtial. Nevertheless, because | was
unable to guarantee that the focus group membeantdvinmnor confidentiality, the limits

of confidentiality were explicit in the Informed @sent (Appendix B). My position as an
outsider in the department may have acted as atiadd buffer against fears of
retribution, as | did not stand to gain or losetamg from the results of the research. |
was able convey this fact to the participants asdige them that my interest and
investment in the research topic would not charsge i@sult of either negative or

positive feedback about their experiences in tlogam.

Another area of risk for the participants washbssibility of reexperiencing
trauma that occurred during the course. Therensesguantitative evidence that a small
percentage of students find the dissection progesstting enough to be considered
traumatic (Dinsmore, et al., 2001). A number of plaeticipants did recount traumatic or
emotionally charged events that occurred during timee in the gross anatomy lab. In
order to help protect participants from additiolnalima, | began each interview session,

both individual and the focus group, by acknowledgihat this subject is emotionally
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charged and normalizing the fact that each perpproaches the experience of
dissection in a unique way. Participants were releihnthat it is exactly these unique
experiences that | was interested in understanéiogiever, participants were also
assured that they would not be forced to talk aboytsubject that they found too
distressing. | checked in with the participant®tighout the interview about their level
of comfort with the topic being discussed, and reded them that they were free to
discontinue participation at any time. Additionakkach participant was given a list of
community mental health resources as part of tfegrimed consent. My training as a
mental health provider also assisted me in remgis@nsitive to the emotional needs of
the participants. However, | was also aware of ol in this process as researcher, and
remained cognizant of the fact that | could noteech therapist for the participants, but
only provide references to places where they mel seerapy.

Other common ethical concerns were addresseckiretearch. These included
providing the participants with full informed coms€Appendix B). This was comprised
of informing the participants about the purposéhefresearch, their right to decline to
participate at any time, any foreseeable conseguenbenefits to participation, and
whom to contact if they had questions about theareh. Furthermore, | obtained each
participant’s approval to record the interviewsngshboth voice and video recorders.
Finally, | made every effort to be as transparerthe research process as possible. It was
not my intent to involve deception in this researchny way. | answered any questions

that the research participants had fully and hdyest



CHAPTER 1lI

RESULTS

| feel like anatomy lab lets you go see, really sieéogy, anatomy,

physiology in its true form. We talk about peopéimg a heart, but like

me being able to say, “I have seen that therehisaat. | have seen that

there is a brain. We call it gray matter, becatisewell, gray” [laughter].

So to me the anatomy lab would be like in a nagrdit sense, just

experiencing the experience of true life. Expeniegceally what biology

is, you know, you can actually see it, and thattitere, and you can touch

it. (Diego)

In this chapter | will present the various aspettdhe experience of cadaver
dissection as described by the medical studentspahtecipated in this research. The
participants provided a wealth of information ispense to the two primary questions
guiding this research: What is the impact of cadalissection on medical students, and
what do medical students really learn during caddissection? Whenever possible, |
will use the participants’ own words to provide ttefo the description of each emergent
theme. Brackets (i.e., []) indicate changes madgutiies for clarification. Italicized
words with in the quotes indicate clarifying quess that | asked.

Five interconnected themes emerged from the tatdize “in vivo” codes using
the participants’ own words to identify these themEhey are (a) Discovery, (b) The
Shock of Medicine, (c) Utility as Motivation/Copind) Humanity, and (e) Balancing

Respect. The final theme, Balancing Respect, erddrge the data as the core concept

with each of the other themes playing a specifie vathin that concept. Table 3.1
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Table 3.1

List of Themes and Categories

Core Concept Themes Categories

Experiential Learning
From Cartoon Medicine to Real
Anatomy
Discovery
Holistic Understanding of the Body

Variation

Peeling the Layers

The Shock of Medicine
Balancing The Shock of Medicine

The First Cut
Respect

Obstacles

Utility as
Motivation
Motivation/Coping

Coping

The Human Connection/Disconnection
Humanity Sacrifice and Responsibility
Unity

Reflection on Life and Death
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summarizes the core concept, themes, and categioatewill be discussed in this
chapter. The interactions between these theme®deavikkviewed thoroughly at the end of
this chapter. However, before those interactiomsbeafully understood, each individual

theme will be described in depth.

Discovery

The book is very clean and, you know, basically example throughout

the book, whereas when you get into the cadaveydathave, you know,

10 plus bodies to look at, and they're all veryeuént anatomies. The

colors are different, the texture is different, yaow, finding things

yourself is very different from opening a page aaging it right there in

front of you. So the hands-on and the discovergetspf learning in the

lab is very different than if you were just to ledrom the book. (Jessica)

This theme was described by each of the particgppddiscovery was the concept
of obtaining personal knowledge through experi¢tg@ning. Many of the remarks
made by participants regarding this concept wepeessed with a sense of awe and
enthusiasm. For example, Juan noted, “There isitielff a lot of excitement as to what
you're going to find.” Sofia said, “I love medi@nlt's visual. It's physical. It's
emotional. It's everything. It's just so fun. | &N!” And Jessica exclaimed, “Every day is
a discovery in here!” From an observational stamipthe conversational atmosphere
when discussion the topic of Discovery during thienviews and focus group was bright
and energetic. Five unique categories were refledf the theme of discovery: (a)

experiential learning(b) from cartoon medicine to real anaton{g) holistic

understanding of the bodgd) variation, and (e)peeling the layers
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Experiential Learning

This category in the greater theme of Discoveflgceed the power of
information gathered through personal experiencnyparticipants acknowledged that
there were other means for them to learn anatosiydimg textbooks such &ray’s
Atlas of AnatomyDrake & Gray, 2008) anNetter’'s Atlas of Human Anaton006),
plastic models, computer image databases, andqgteasmaterial, but that the learning
that occurred while dissecting held greater vatudtiem. Sofia provided a clear
description

| think that a prosection is great for memorizingstles or where a nerve

runs, particularly if it's a delicate nerve or arBat no, | absolutely don't

think you get the same experiences with prosecticthénk that learning

off of prosection... we had great prosections antlybu're just pulling

back layers of already dissected muscles and grdbgive you the feel at

all for the human body. It just lets you know wh#ére muscles are and

the bones are and the two processes are. It's grgat's not solidifying

like doing it yourself.

Jessica also spoke to this point by saying, “I wolilsay that | was traditionally a
hands-on learner, but with orienting yourself wilie body and really learning the true
anatomy, as you'll discover it in the operatingmngthat has to be done through hands-on
learning.”

The participants also described the benefit in Bgpgal learning for clarifying
information that they had learned elsewhere. Xastiated, “I mean you do learn, so you
do learn from doing your own dissection, because€rgdike, ‘Oh, okay that's where that
is, you know.” This same point was echoed by Sugaen she described the following
experience:

| didn't know how visceral fat compared to subcetars fat, and it's all

kind of theoretical like you, well, | assumed tbat is under the skin and
| don't really know any thing about the other. Biiten you're at the point
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where you cut the skin and there's the fat. And e have this other

layer that keeps the organs inside. And then yandpat and then inside

that there's more fat. You think “Hmmm, so thateatthey meant by

that” and it seems like it would be intuitive. Buhink, like the process of

actually touching it and removing it and seeing hbintegrates into the

organ tissue and how, | don't know, | think itdifierent experience than

if someone had already done it.

Many of the participants expressed enthusiasmtaheuwdiscovery process in the
lab. The enthusiasm elicited through experienéiathing was often evident during my
observation of the anatomy lab as well. Duringrteecond week of dissection the
students were asked to perform a laminectomy oxddaver in order to expose the
spinal cord. During this procedure, the studemsst fiad to clear away muscle and fatty
tissue from the spinal area, they then had to usmna saw to remove the lamina (i.e. the
top of the spine). The following observations werade of students working on Table 11
in the lab that day. As they were clearing awaydtea around the spine, one student
voiced appreciation of a surgeon’s ability to getttat area of the body quickly and
effectively through the muscle. As they removeddpimous process and exposed the
spinal cord, another student exclaimed, “Oh, tha&i ridiculously awesome!” All

students at the table then took turns closely emisngithe removed lamina, turning it,

touching it, and pointing out features to otherghim group.

From Cartoon Medicine to Real Anatomy
The title for this category came from the followiggote from Susan discussing
the difficulties of learning anatomy from a textoo

You know, it's all like cartoon drawings of everyit). So you have like
two little nerves when it shows the little bublkat has the acetylcholine
floating across the bridge, | don't know. It's oart medicine compared to
like actually thinking about, “Wow, a nerve is fgaiuge and the axon
runs all the way from your spinal cord all the wipwn to the point where
it, it's sensing or controlling muscle or whateVand that is what they’re
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showing on that long stick on the nerve, and themngan actually hold it
in your hand. I don't know, it just made it moralre

It was clear throughout the interviews that theipgrants felt that the dissection
process allowed them to shift their conceptualmatibout the make-up of the human
body from a theoretical and sometimes illusory us@ading to a concrete
understanding of the “real” anatomy of the humadyboThis sentiment was echoed by
Vincent, “Sometimes a textbook can feel like a &gt | mean, when you're reading
about these little electrons and all of that kifidtaff, whoever really sees it? So | think
it was an opportunity to verify the things thaehd and had been taught all of my life.”
Mark also expressed a similar statement, “Seeiagttie actual, the real thing instead of
just looking at pictures is | think invaluable, penally.”

In addition to these statements, a number of thigcEants referred to the three-
dimensionality of the anatomy lab. They expressedppreciation for being able to take
a two-dimensional image and transfer it to a thdmeensional understanding. This
ability to mentally manipulate an object was oféessociated with having had the
opportunity to physically handle and manipulatedbgect in lab.

The book is not a place to learn it. Reading wasdsot really a way to

learn it, because, from the first anatomy book tlnetd until now there

were very, very few words. It was coloring pictyriésvas drawing

diagrams. It's looking at Netters, but most impaitig it's coming in to

the lab and understanding, holding it, seeing witesreoming from where

it's going, looking at it from all of these differeangles, and that's, that's
how it's learned. (Philip)

Holistic Understanding of the Body

| also think that you need to have a very stronmétational understanding
of the flow and the movement and the, you know different aspects that
come together to create one whole person... | just tlank that there's
another way that you learn that; you can’t leafnoitn a book, you can’t
understand how connected everything is. (Sofia)
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A third category that emerged under the umbrellRis€overy was the notion of
understanding the holistic nature of the body. paeicipants expressed an appreciation
for being able to understand the connections betilee many subsystems within the
body. A number of the participants had the oppatyun work with prosected specimens
in their undergraduate training. However, the nigjaf anatomy courses use prosected
material as separate individual specimens. In otleeds, the students are able to study
an organ or limb that has been removed from achdaver. These students noted that the
opportunity to perform a full cadaver dissectiolowked them to see the complex
connections within the human body that they hadoeen exposed to before.

Through a holistic understanding of the body, stislevere able to conceptualize
the complexity in a way that was cognitively marage. Many participants referred to
the miraculous nature of the human body. As withréést of the categories that made up
the theme of Discovery, there was a sense of agacmded with many of the statements.
However, this sense of awe for the body was natrapanied with the sense of mystery
that is often associated with miracles. The pardiots felt that dissection had allowed
them to see the body in a way that engenderedse sémeverence but also a sense of
clinical confidence. During the focus group Evamena that dissection “reinforces the
miracle of life because sometimes you get loshéndetails.” While a number of the
participants expressed this feeling, Susan sumethiizpoetically in the following quote.

Then, emotionally, | think it’s just realizing whah incredible gift, and

how amazing the body is. It's just incredible armstithe time, it just

works just fine and it's such a miracle. And youndonever know how it

all works and how complex it all is. Then when yook at the slides in

histology, and you touch the thing in anatomy, god realize it's millions
of things working together most of the time withamty trouble. Like we



51

make a few adjustments here and there in medibutdpr the most part
somehow it just works on its own miraculously.

It should also be noted that the categories malkmthe larger theme of
Discovery were often intertwined. The excitememtdrperiential learning often blended
with the mental shift from cartoon anatomy to reald the holistic understanding of the
body often played a key role in the former. Whekedswvhat it meant for her to dissect a
human cadaver Laura replied:

Just understanding the pathology of the diseaseiadérstanding the

notion of how things are connected. | mean, jugtgyback to that 3-D

visualization, and having a feel for the size ofvbhould be a healthy

artery verses a clogged artery. Actually feel wihatogged artery feels

like verses what a healthy one feels like. | mée vas extremely

valuable.

In this statement, Laura succinctly expressed wiaty of the other participants

stated throughout the interview. She explained tienholistic understanding of the body

allowed her to better appreciate the experieng@iiing that occurred in the anatomy lab.

Variation

You can see a picture of something in a textbagkt? | guess that'’s the
other method of study if you don’t have a humaravad, just textbooks.
If you have a picture you can still see relatiopstbut it's always going to
be on paper you don’t actually understand thattisevariation from
person to person, as far as size and even somdbtoa®on, or, you

know, densities, things of that nature. When yoirira textbook, | think

in Gray’s [Anatomy of the Human Body] they say tigrike, “this can
vary” or “that can vary”. And | don’t think that yoreally get an idea of
how much stuff really varies until you've been arduo different
cadavers to see. (José)

Each one on the participants noted that one ofdyer benefits of the anatomy
lab was the opportunity to observe the wide rarfgeaoability within the human body.
The stated purpose of the lab is to give the fiestr medical students an in-depth

understanding of normal human anatomy. Howevepiitkly becomes evident in the lab
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how variable the term “normal” is when it comesat@atomy. The active exploration of
the natural variation in the cadavers was evideanhd my observation of the lab. At the
end of the second week of the anatomy lab, theestsdvere able to move into the chest
cavity and dissect the lung. The following obseora were made during that dissection
when two groups stationed next to each other coeapidre two sets of lungs. One
student exclaimed, “Whoa, look at that lung.” Tihve groups then moved between the
two cadavers comparing the texture, color, andaizke two sets of lungs. A student
from a third group joined the other two and comradrdn the size of heart in the body
with the lungs that had provoked the earlier exelaom, making a connection between
the unhealthy appearance of both and hypothesmrircpuse of death. Five minutes later
all of the groups in the room were moving betwepa another and comparing.

A number of the participants also noted the berméf# dissection lab over using
plastic or computer models. One of the top besdfiey mentioned was the ability to
understand natural variation. Jessica compareéxparience with using a computer
model to the benefits of being able to look at ipldtcadavers:

So, for example, on that module you have one bbdtthey have

dissected, and so you can look at the differertsphut it's just one body

and that’s the same notion of going to an illustratike Netter’s [Atlas of

Human Anatomy], you're just seeing one example. &fftbugh it is real

tissue, once you get in, and you see a coupleffefreint ones, you notice

how different they change. Shapes and sizes artti défhings change.

So you really need to have that broad experiense@hg multiple

different bodies, and feeling them yourself, aneirsg the dimensions to

really kind of put it into perspective.

The participants also noted the practical benefitsnderstanding variability

within anatomy. Sofia noted, “I think that an exesat doctor needs to know their

anatomy, and more importantly, they need to knawtiriations in normal that occur.
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And | don’t think that can be learned elsewhereutibg the focus group, Susan and
Latoya related an experience where they were ald@ply the understanding of
variability that they had gained in the anatomy, Minen performing screenings for
peripheral arterial disease (PAD), they were hattogble finding a pulse in a number of
the patients. However, their understanding of teability in arterial placement allowed
them to picture the different places on the lovegrwhere an artery could lay. Latoya
noted, “Everybody is abnormal, and it all still wer’ Laura shared a similar experience

where she had to use her knowledge of variabilityrder to find patients’ arteries.

Peeling the Layers

The final category that was encompassed in theer@riscovery was the
notion of peeling back layers in the body. Manyle participants used that exact term
when referring to their work with the cadavers. dhderstanding of this concept grew
from the participants’ descriptions of working witle cadavers. During the individual
interviews | made notes of any hand motions thatrticipants made while discussing
their experiences. This notion of Peeling the Layeas often accompanied by hand
movements that demonstrated the meaning of thisnsént. The participants would
move their hands as if they were turning the pajesbook or carefully unwrapping a
package. Sean explained, “You literally peel thingsof the way. And then you put
them back there as they were in normally.” Priothiese interviews my
conceptualization of human anatomy was picturirgltbdy as a vessel that could be
opened to view the internal contents. Yet, throtighparticipants’ descriptions and
observations in the lab | could see that the hubwaly is not simply separated into

exterior and interior, but rather many tightly cented layers. In fact one of the medical
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terms most often used in the lab was “lamina.” Thia term that is synonymous with
layers. And each of these layers must be pullell macrder to expose the next layer and
set of structures. Sofia described the benefith@process: “And | can't imagine not
having been through the experience peeling baclaifes of the skin. You know, the
layers of connective tissue, and the layers ofdfiadl the more layers of connective tissue,
seeing how the body is held together.” She latieirmed to the subject stating, “And as
you peel it [the layers of tissue] back, it's jastazing to see how strong the body has

been made; and it's fragile at the same time.”

The Shock of Medicine

The counterpart to the theme of Discovery wasgbeond theme that revolved
around the “shock of medicine.” This theme encorspddhe less glamorous areas of
medicine and the areas that students can perceigstarbing. Much of what the
medical students were asked to do in the lab wasary to many social norms. This
pattern will continue as they move into the praect€ medicine. It appears that doctors in
training use the anatomy lab to learn how to detld their own discomfort with many of
the invasive practices in medicine as well as thetaxles they will face in practice,
including managing teamwork, time constraints, #dredvolume of work.

Often times, procedures that physicians are redua€lo in order to preserve the
health of their patients required them to handégrtpatients’ bodies in a way that would
be socially unacceptable in any other circumstahhbe.participants gave numerous
examples of the things that they will be askeddasl doctors that may be uncomfortable
for them. Examples of these ranged from a routnestpte exam or the violation of the

body that occurs with a simple injection to an ageecy amputation. In discussing these
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possibilities, the participants inferred a persamadflict that they would have to manage
between the natural discomfort that could occurthedhecessity of the actions for their
patients’ well-being. This personal conflict wdtea attached to a sense of shock felt
when completing tasks in the dissection lab. Thack came up in topics ranging from
making the first cut to the final part of the labave the bodies were dismembered and
bisected. Figure 3.1 illustrates the level of cenhthnd shock felt by the participants

throughout the dissection process.

ismemberment

\1st Cut

Face (Head/Neck)

Level of Conflict/Shock

Abdomen/thorax

Figure 3.1 Level of conflict and shock across tleselction process
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The figure is not quantitative in nature, but ratisebased on a qualitative
analysis of the number of participants who notégeeting of shock or conflict, the degree
to which they experienced those feelings, and thierss associated with those feelings.

The theme of The Shock of Medicine consisted addlwategories: the primary
category shares the same title as the them#h€ahock of medicinand two secondary
subcategories (lihe first cutand (c)obstaclesEach of these categories will be explored

in detail below.

The Shock of Medicine

The title for this category came directly from atetment made by Sean, “| feel
like getting over the shock of the medicine is aspbshed here. Just because, | mean, it
doesn't get much more intimate than, you know edis#sg the bowel or someone’s
intestines or something.” However, Sean was cdytaiot the only person to use the term
“shock” when referring to some of the more emotiynehallenging tasks during the
dissection process. Jason noted, “Then the first twe actually had to cut a limb off or
something like that. That was a little bit shockasgwell. But | think that kind of
exposure is important; you don't want to be shodikedthat for the first time in the
emergency room.” Jason’s statement illustratess#ipo held by a number of the
participants, that is, the desire to use the cadaxeerience to overcome the shock
before they are entrusted with the care of a liypagent.

There were five actions that induced the greatastuat of internal conflict
within the participants. Jason’s previous quotssiitated one, that being the removal of a
limb. Another was when they were asked to remoeddb of the skull so that they could

access the brain. Xavier described his experience:
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That [removing the skull cap] was a hardest pantfie. | don't know if

that was because | did that whole part of thabr'tknow, it was just a

little weird, but once that was passed it was predbl to just learn the

brain and the arteries and things like that, aadl émded up being my

favorite part of any dissection. So that's kindaafird, but, um [laughter],

SO just getting access was the most memorable as tzeing disturbing

part. But the actual, like when we got to what weiying learn about, |

really enjoyed that part.

Other participants noted that dissecting the handie face was extremely
difficult. Many people associated the face andhéweds with the person behind the
cadaver. Sofia described looking at her cadavergls and thinking about the care and
work that they had done throughout a lifetime.He tocus group, Evan noted how
difficult it was for him the first time he had toake and incision on the cadaver’s face,
even though they had been dissecting without iEsueeeks by that point. He explained
that he personalized the experience and cringedieitiecause he imagined that the facial
incision would be painful to experience. His comitsgarompted the focus group to
discuss the difference between the work done offeiteeand the dissections of the
thorax and chest. Susan summarized their conclu&iatting into the face is more like
skinning whereas the other stuff is dissection.”

A fourth difficult process was the removal of theald. A number of participants
made note of their experience with either takirghkad off of their own cadaver or
noticing when other cadavers in the room had the#ds removed. When asked about
her most difficult day in the lab, Susan recounted:

And the day that we took the head off our cadawvibink that was

inherently a wrong feeling... And we were of courselbto our tentative,

you know, this is like squarely outside of most ples comfort zone, |

think, to cut someone's head off; and the TA's wéce, “Oh, you just

have to put some force behind it,” and just, arey thnded up cutting it
off. But it was, that part was kind of unnecesdasgting, too, | would say.
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The event that appeared to create the greatestrdrabimternal conflict for the
participants was when they had to bisect the bBdying that lab session, a few groups
of medical students worked with the teaching aaststto draw the entire body of the
cadaver though a band saw in order to comparagheand left halves of the body.
Vincent shared with me a very poignant experieree@dd when his group bisected the
body of their cadaver. He was able to describedhsitin vivid detail and remembers it
as a very emotional experience. “l feel like thewes literally something that was taken
out of the inside of me when | drug that man's bibdlgugh a bandsaw.” He compared
that moment with his other experiences in the lab:

And | think there's a point where, and maybe | anta a part in my

education, or in my mind, or even within who | apirisually to be able to

reconcile the difference between me being ableitmpen the superficial

part of a person's body, take out their heart dosdiwve that, admire that,

and respect them for donating their body, to pgltimeir bodies through a

bandsaw blade just so | can see the inside oftthetsre. Do you see

what I'm saying? Like I really feel like, like itagn't something that |

expected or anything.

Vincent was not the only person to recount vividmoees of shocking
experiences in the lab. Many of these stories stetiof sensory memories in addition to
the narrative. Xavier described the sounds andlsmel

| mean, the cracking. And another thing with thedoeaw when you're

cutting is, like, it smells like when the dentisilld into your tooth, so that

was weird. Um, [laughter], because | never likd grmaell. So the smell

has something to do with it and then also the, that, feeling also, like

that you’re cracking bone [laughter], you know, dhnel sound, everything

to go along with it, yeah.

Susan also remembered the smell, stating, “andrtteds like, the saw going

through the bones and stuff was really yucky.” Hgwsmell mentioned as a distasteful

part of the dissection experience was not unexgdeated a number of participants noted
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the distinct and strong odor of formaldehyde inl#ie However, these comments were
usually brief and laughed off as an unpleasantuhbuhportant detail. The smell of the
saws, on the other hand, was more shocking in @atul was not as easily dismissed. |
even noted during my field observation in the Iathis process is a very physical
endeavor — hammering, sawing, pulling. Noise ofssdvmmers, chisels, the crack of
bone, the smell of not just the formaldehyde toolatyalso ‘burnt flesh’? — However you

would describe the smell of bone that has beeretdat the saw.”

The First Cut

In addition to the cuts mentioned above, one ofotiher shocking experiences
described by the participants was the first cuy thhede on the cadaver. However, the
first cut was not shocking in the same sense aethoted previously. The shock of the
first cut was more often associated with insecuapprehension, and the fear of making
a mistake. Jason describes the experience as follow

The very first time we were really hesitant. Thésoveren’t very deep,

and it took a long time to go through one layecause we were trying to

be very, very careful. And it was a new experierged then you get your

hands dirty a little bit, you realize that, yeats okay to actually cut

through this because you need to do that to gibietmext level. Um, so

you got a little bit numb, maybe, is the best word

Susan also described her feelings during thatdirst“l had no idea. Obviously |
had never cut a person before. So, not knowing lmanat you had to push on the scalpel
in order to cut through the skin and if it wouleffeveird or ooze. | didn't have any idea
what any of it would feel like.”

However, not everyone experienced trepidation duttat first incision. For

some of the participants their excitement abouptbesibility for discovery

predominated. But even for them, there was sonifieulify with that first cut.
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| remember cutting into the skin for the first tinTdat was kind of, |

don’t know, | thought it was kind of cool. Maybeatts weird. But, yeah, |

remember it being harder than | thought it was gambe.

Harder to cut it?

Harder to find all the structures and harder tarfggout what was what... |

found that to be difficult, but actually gettingetscalpel and cutting, that

was easy. (Juan)

The observations | made during the first day inlétiereflect all of these
emotions. However, from my perspective as an olesetiie words that seemed to best
describe the initial incision were “intense concatibn.” The students were intense in
that they were leaning in close to the cadavely fokused on their actions with full
body engagement, and listening for feedback froar tiroup members and the teaching

assistants.

Obstacles

The participants noted a number of obstacles ket had to overcome in order to
do the dissection. These revolved around threegmyimssues. The first was the volume
of material that they were required to learn. S&tated, “If anything, | was dreading
coming [to lab] because of the volume of the infation that was being thrown at you.”
Jason reinforced this with his comment, “Just thees amount of material that we
needed to learn made it difficult to learn evenmythi Most of the participants
acknowledged that the volume of information in éimatomy lab was not significantly
greater than the information that they have beguired to learn in subsequent academic
blocks (i.e., semesters). Yet, because it was btieeo very first classes in medical
school, the volume of information often seemed whe&lming.

The second issue was the time that the anatompékboup. The lab was one of

their most time intensive classes of that firsckld/incent summarized the feelings of
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many when he said, “We have so many credits tharer¢aking, and anatomy lab takes
up so much time that there were like several ddysrev| just did not want to have to
come and pick apart fascia when | could look at@Bethat had everything already
cleanly dissected for me.” However, when | askedphrticipants who expressed this
feeling if they would rather have already prosectederial or more time to dissect (e.qg.,
multiple opportunities to dissect over the firsbtyears of school), every one of them
stated that they would like to have more time ssdct. Thus, the participants valued the
experience of dissection despite the time predbatat entailed.

The third obstacle that the participants dealt witts dissecting through the
layers of fat and fascia. Xavier summed it up byirsg “I know [for] a lot of people the
number one complaint was just how you're just sigghrough stuff, you know, like
fascia and fat layers and that's like, it beconiles you're just cleaning and, | don't
know.” A number of participants stated outrighttthaving to go through the fat and
fascia was the most difficult part of the anatowy for them. This was because it was
both time consuming and unpleasant. As Jason‘&iidinches of fat is a lot to cut
through, and it's very greasy and slimy and it eselot of things up.” For many of
these individuals, the fat and fascia was a wastiene@ because it had no connection
with the items they would be tested on during Hiedxams. They were simply an
obstacle to get past in order to get to the testédins. This lack of utility made it
difficult to maintain motivation while dissectingdse layers. However, other participants
seemed to create a sense of function by incorpgy #tie fat and fascia into the holistic
understanding of the body. In addition to beingamtbod as part of the complex whole,

a few of the participants noted that they were gtaldave been able to see the fat layers
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because it was a strong motivation to maintaingeishealth and a life style that

promoted a lean body.

Utility as Motivation/Coping

The medical students interviewed for this reseaebérred to the notion of the
utility of the dissection. The theme of utility wagure-focused, in that the participants
described thinking about how the knowledge thepneggithrough dissection would be
useful to them as they progressed through schabirda the practice of medicine. This
utility served the purpose of filtering some of #teonger emotions and experiences
associated with both Discover and The Shock of ®ledi For the positive emotions
usually associated with Discovery, participantsdudélity as a filter to allow them to
remain focused on the task at hand and their uléirgaals. Utility was also used as a
coping mechanism for the negative emotions often@ated with the Shock of
Medicine. Participants’ descriptions of the shagkmoments in dissection were often
buffered by concurrent descriptions of Utility. Aisch, Utility took two forms, either as

(a) motivationor as (b)oping

Motivation

The primary purpose for the Utility of Motivationas to answer the question of
how the participants would use the dissection agpee in the real world. Laura
described this event as follows, “I kept thinkirgead, | guess. Thinking, ‘How am |
going to transfer this to a patient?’ | was alwtysg to put in context what | was
doing.” This sentiment shared certain attributethwthe Holistic Understanding of the
Body. However, where that category was focusedercbnnections and context of the

body alone, Motivation was often used to orientgh#icipant to the connections and
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context of their experience with that of the largecial context of their goal in becoming
a doctor. Sofia described it as such:

As you go through and you look at the differentessp of your patients. |

relate that back to, in the small amount of clihegerience that I've had,

um. | relate that back to what was my cadaver likeat was her body

like, what did she teach me, and so | think thatdtls, yes, there is, um, |

think that it definitely helps to relate what yaulearning to the outside

world.

Motivation was not used solely to process the p@sgmotions in the lab.
Participants also describe using Motivation as g twaleal with negative emotions such
as anxiety and frustration.

| felt bad because | felt like that [feeling of axeanent] got lost along the

way for some people and | would be like, “Give yarif a reality check

and remember that this is frustrating, yes, anslithchallenging, but look

at what we get to do. Don’t loose sight of, keepltig picture, which is

this is awesome.” (Amanda)

This sort of mental cheerleading was endorsedynaber of participants. They
would use this positive self-talk as a way to waifdapathy or bolster confidence in their
future performance. Susan gave a good examplesdétter when she stated, “I think
there's a lot of fear of screwing up in medicing] ¢éhis is sort of an opportunity to get a
few free screw ups.”

The Utility of Motivation was also used by partiaiis as a way to maintain focus
on the work that they were doing in the anatomy Vahen it came to the learning that
occurred in the anatomy lab, Jason described if t&asybody can give me a list of
things to memorize, but | will not remember it lsdd have some kind of clear-cut

application in my mind about why it's important awtly | need to know this.” Sean

further supported the point when he stated:
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| found that when | started to make the conscidigte¢o remember how

things were in relation to each other it becamehmuore fulfilling |

guess, much more like, “Oh yes. This is it this/is/ | need to remember

this in the future.” You know, when someone conmewith whatever

trauma in the neck or something.

These thoughts of the future utility of dissectadso related to feelings of self-
efficacy in dealing with the human body. A numbeparticipants noted that their
experience with the cadaver dissection increasad ¢bnfidence in their ability to work
with future patients. For example, Diego statedhtlught about if | could do well the
cadaver lab, maybe surgery would be good thingrfer...[Dissection] solidified that |

can do surgery. Like that | have no problem, yoovikhusing a scalpel and getting into,

um, you know, getting right to the meat and boresghter] of surgery.”

Coping

In addition to using Utility as a motivational teghue, participants also described
using it as a way to cope with events in the labe @ay that they relieved some of the
discomfort associated with some of the more diffiaspects of dissection was by
understanding how they would use the informatioheip their patients. As was noted in
The Shock of Medicine, the discomfort they felt vaften because of the taboo nature of
the actions. Utility was used as a way to refranie perception:

| think all it took was understanding that thisigsecessary part of

learning, and that in context it was socially agpiate. It was just a new

context, we'd never been exposed to the conteyesf,you cut this

cadaver up for a learning process, and that's dkayt just took realizing

that, yes, indeed, this is important and necessaalyit's socially

acceptable. Even though in other contexts it wheldompletely

unacceptable. (Jason)

Again and again, participants noted that the legrprocess, and the use they

would gain from that learning process, made theenaidficult aspects of the lab more
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bearable. | observed this process in action aboubrath into the dissection. At certain
points throughout the academic block, a patholagist pathology residents would come
to the anatomy lab and work with the students. i@ dccasion, a resident working with
the students on Table 14 pointed out bruising erctdaver’s sternum. He noted that this
was caused from the resuscitation efforts. Oneestiugisked with a real look of concern
on her face, “Does this always happen?” The pathotesident replied, “It depends on
the force.” My immediate reaction to this observativas “Wow, what a learning
experience.” Through dissection, the students &ble to see the results of actions they
may have to take with their patients some day depto save a life, but also see that it
will have the physical consequence of deep bruising

However, Coping was not always a successful tectenigs Vincent described
the trauma he felt during the bisection of the hdaynoted that others tried to provide
him with a sense of utility as a way to cope wita event. In his own words, he said:

And | had people in my group that were like “Oh llywou’ve just got to

look at it, like, it's better for us to do thisttas guy to look at him and

really understand what's going on so that we doais up in the

thousands of surgeries.” You know, and | don't slthat perspective. And

| think at that point, that point didn't have tgpan for me to be able to

be a good physician or a good surgeon.

His experience indicates that there are certaintswbat would be so shocking to
an individual, that this common coping techniquauldanot be sufficient to relieve the

stress associated with that event. However fontbst part, Utility appeared to be an

extremely effective filter for the participants.

Humanity

At first, you kind of feel that personal connectiamd by the end of it, it's
your dissection piece, it's not human anymore. Koaow, it's not a
person. It does. It travels a long way, becausévgaemoved so much.
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And they’re muscles now, it's not a face. It's tiegves, and the muscles,

and the parotid gland and all that sort of stufidAhen you go to this

memorial afterwards, and, and it changes, it chaitgegain. Or at least

brings you back to what you first saw; that thisasneone's grandma.

And it, you know, takes you back, and it says, “édht, yeah, that was a

big sacrifice that somebody made to let us havie bioely and charge us,

or entrust us with the charge of care of it.” (il

As with Utility, a connection to the humanity assed with dissection played a
role in filtering the students’ experiences in lhle. The participants often presented their
experiences with both Discovery and The Shock odli®lee, couched in a way that
connected their actions with a larger picture ahaunity. Themes that emerged to form
this category included (&he human connection/disconnecti@n), sacrifice and

responsibility,(c) reflection on life and deattand (d)unity.

The Human Connection/Disconnection

One of the primary aspects of Humanity was the huozanection with the
cadaver. For some it was natural to see this caimme¢Even though they're dead it's
still a human image. You know in your brain; [ydurain] knows it's human” (Diego).
For others, finding that connection was slightlexpected:

At first you, you see it, and she had her nailglalte, and looked so nice,

and it was, you know, we [pause].... And so, you knawven | noticed

that, “Hey, this isn't what | thought we were gotogyet. We got a little

grandma, not a stuffy old man doctor.” That, urpeesonal connection,

maybe. But definitely, you know, it kind of changeuar attitudes from the

beginning from what | was expecting to have. Yoownit made me kind

of think. Oh, well, this is, she, she just seemdaaate, you know. She,

she, um, had her false teeth in and had her lipsti¢c and it was, it was

definitely different than anything | had done. (Rbi

For some, that connection was reinforced througtiaitlissection process. Two
months into the dissection, | observed a discusaidrable 2 about the cadaver’s tattoo.

The group was trying to figure out which war it idbe associated with based on the
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cadaver’s age. José described a moment that hedibithto the dissection process that
reinforced the human connection for him:

The one thing | thought was cool was sort of likepaitual moment in

dissection was when we first opened his head ti &bdnis brain and [I

got to] take out his brain and hold it. To me thas like, “Wow! What a

cool thing. This is like your command center h&feu were a living

person. This is what you used. This is the argaof body that holds,

you know, love and hate and memories of your céridsr, you know,

smells, your favorite food and color. This is whirs. It's right here.

And you've allowed us to hold it and study it.”

Many of the participants made a conscious efforh#intain a human connection
with the body donor. They expressed a desire tovithe person behind the body.
However, the information they were given aboutdbaor was limited, so many of them
compensated by creating their own story about tmods life. As Sofia explained:

You kind of assign a personality, whether not fetsonality really fit, it

allows you, | think, mentally, to be able to godhgh and, you know,

learn on the body and things like that. To fee it least for me, to feel

like they were a person, and to know, you knovkrtow that they were a

person, to feel like there is some connection thesiad of, of just, um,

“I'm here and here is this limb or I'm here andetsethis hand,” you know.

For many, the assigned personality included gitmegcadaver a name. “We
decided we couldn't really cut on him every daweéf were not going to have a name for
him, and we didn’t know anything about him, so veened him Ed the first day” (Susan).
Many of the participants described the thought @ssdhat they went through in
choosing the names that they did. Other times dietyot have a specific name for their
cadaver but would refer to them in endearing tesuth as “our little grandma” or
“mister.”

For others, it was important to maintain that huroannection through gentle

touch. Laura stated, “| felt a connection. Somesim&ould even hold his hand as we
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were dissecting.” Latoya expressed a similar sesrttrduring the focus group, “I would
try to remember that Carl was a person. | wouldkshas hand every day before | left.”
These gentle gestures seemed to counteract theehaitions required for dissection.

However, the dissection itself seemed to destreyhtiman connection as it
progressed. Participants found it harder to holtbathe human identity of the cadaver as
the body was taken apart. This process was deddojpenany, but Jason summarized it
well:

Those last two or three labs where we finishedrayittmbs off. | mean,

you started with something that resembled a huneamgband you ended

with the pile of, of tissue that was hardly eveoked like a human. It

wasn't even in the same shape or form anymorethenidmbs were gone,

the head was gone. It was all just in the pildat point.

This deconstruction process that took place adigszction went on appeared to
be useful for absorbing some of The Shock of MegicFor some of the more difficult
aspects of dissection, it was useful to compartaizetthe body from the person. Yet,
the participants also described using the Body Ddfemorial Service as a way to “put
the body back together” and reestablish the hurmanection. Vincent stated:

Like | feel like that was the final part of the amay lab for me, it was

going to the service, paying my respects that Wik | feel that was, |

feel like that is when | left the cadaver lab, aod just when | took my

final.

| had the privilege of attending this service adl vead it was a touching example
of the human face behind the body donor programinguhe service faculty, students,
and family members of the donors all spoke abagitntays that they had been touched
by the program. Not all of the students that pgrdited in this research were able to

attend that service, but it was clear from the nerslat the service that a large

percentage of the class was present. The partisipéro were able to attend all
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described it as a poignant moment for them. As Witicent, many of them explicitly
described the service as the real end of theiedigm experience, even though the

service was held five months after the final lab.

Sacrifice and Responsibility

It's a huge sacrifice, and I think that was the gfaat struck me the most

everyday. That someone was passionate enough sdiente and other

people and bettering other people's lives that thene willing to step out

of a normal comfort zone and, um, make a sacriff@a know, their

family made a sacrifice, they made a sacrifice. Xoaw, whether or not

you believe that there's a next life or that tleea@ unknown. In my mind,

| don't care what your religious beliefs are. ll $tink it's still a sacrifice.

(Sofia)

When reflecting on the Body Donor Memorial Servieeny of the participants
associated it with the sacrifice made by the doaarsthe resulting sense of
responsibility they felt from that sacrifice. “Itag a big responsibility. It felt like a big
responsibility on your shoulders” (Laura).

In talking about the service Jason said, “It helpegto realize the sacrifices that
all people make that donate their bodies to sci&émdany participants felt personally
touched by the sacrifice that the donors had mddeier explained, “I just really
appreciate the fact that anybody would actuallyadenheir body, to be, for medical
students to learn. Like, that meant more for ma,thike, any of the science.”

For some, it was an emotional moment to refledhensacrifice that the donors
made. Laura described being at the service withategroup and noticing that all of
them had tears in their eyes. She went on to exfta thoughts behind the emotions that
she was feeling:

| felt very privileged to have been given the ogpoity to do this, and to

have been given the trust not only of the body ddwub also the body
donor’s families. | actually thought about thabalbecause it is a big deal.
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And | don’t know necessarily if | were in their p&s if | would do the

same. So yeah, it was immense, it was that blust of other people to

make you a better person, a better physician,tarreedical student, and

for that | am extremely grateful, extremely gratefithere are just no price

tags, no words that can express the experienaesbbging entrusted that

honor to be with a body for that amount of time a&mbasically tear it

apart. (Laura)

As Susan reflected on her experience in the labydiee cracked to a whisper as
she said, “I think that it meant someone trustecernmeugh. They were willing to give of
themselves. That's pretty powerful to be trustiee that.” She dabbed away the tears that
were forming in her eyes and explained, “Thisilee]l me crying during my final exam,
and everyone else is like, ‘whoa, exams not goielj perhaps,’ but really, it's just that

I'm completely moved by it, that people would dsth

Unity

The third category in the theme of Humanity wastynihe participants
described forming connections not only with theyddnors but also with their peers. |
asked the participants about the social aspettedfab. All of the participants considered
the anatomy lab to be an important social expeeidosome degree or another. Jason
explained:

| think it was an important experience socially dege you're new in

medical school. You don't know each other very walto be put into

groups of people that you may not know really hgips to get to know a

few of your classmates right away. So absolutélyais a good social

experience, because you were involved in this teamaw

Sean stated that they felt “much more united dassmom” when they were
learning anatomy. Sofia concurred, describing & &good bonding experience.” For

many there was a sense that the bonding that @ctirdab would be long-lasting. A

number of the participants noted that the friengstihat they made in lab were still
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strong six months later. Xavier described being stcial event with one of his lab-mates
and having that person say to an acquaintance HYea dissected a body together, so
we’ll be friends forever.” But the connections weia limited to the one to two other
people in their dissection group. Many had madeeotions with other students in the
lab and would study together for the practical exam

Additionally, nearly every participant made a pdmtecognize the connection
that they felt with the instructor and teachingstssits (TAS) in the lab despite the fact
that the lab was primarily self-directed. They eaghed how important it was that Dr.
Morton and the teaching assistants got to know thersonally. Sofia explained, “I
didn't have whole lot of interaction with them parally. Although, Dr. Morton knew my
name. He's amazing. He knew everybody's name.tdheection with the instructor and
TAs formed a sense of security in the lab. Theigpents described feeling comfortable
working on the cadavers on their own using theetissn guide, but they would turn to
the instructor or TAs when they “felt lost” or “rded to be oriented.”

When | broached the subject of the social aspddtsedab, | also inquired about
the competitive nature of medical school and hosvathatomy lab ranked as far as
competitiveness. The participant’s responses sagnmne. Only Susan expressed feeling
any sort of competition in the lab. She stated,dAlmen there's, it shouldn't be
competitive, but it feels like it's a little compete.” The rest of the participants stated
that they did not feel a significant sense of cotitipa during their first year of medical
school. Jason explained, “I really haven't had sieaise of competitiveness in the lab or
in class. So much is | feel that | need to do belten student X or student Y.” Rather,

they described feeling a sense of trust and cotiparé&ean stated, “It was just the sense
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of unity | think that was different. Like the feredj of everybody wanting everybody else
to understand more.” Phillip expounded on this dyirsg, “I guess there is an element of
trust, because you have to trust the group on gfiudtays to do it well.”

| observed this cooperation throughout the dissagirocess. One good example
occurred a little over two months into the labwés near the end of the lab period, and a
group that had finished with dissection was stugymradiograph with one student
embellishing his part of the discussion by runrtirgghands over his face and head as he
talked about different directions and differentrgsion the images. A student turned to
me to ask if | knew what innervates a particulasts@hen | responded that | could not
help, the two other group members left, and sheetito another table and asked them
the same question. They stopped what they weregdaid one student was able to
answer her question and took the time to pointlmeianswer in a separate book.

The surprising part was that this cooperation axtef competition was not
limited to their experiences in the lab, but geheed out to their experience in medical
school in general. | found this curious and wasgaoed when Jessica offered the
following explanation:

| think that just in general the University of Utahvery different with

regards to being competitive as a medical schaaiscll think the other

places I've gone to, to interview and have, | Haremds that other

medical schools, and it seems to be very competitigu know, that is

sort of the traditional thought, everybody is veompetitive. But here,

you know, it doesn't really matter what class, batlab you're in, it's

really noncompetitive. It's very much like a comntyoriented

atmosphere and everybody helping each other I&&ere is no looking

down on somebody if they have questions. So isra different

environment, and | don't think it differs betweée tlasses or the labs...

my theory is that because 70% of the class is Marrand Mormons have

this fantastic sense of community, and, you knamss of importance for

family and supporting one another, and | think thé is the reason why
this school is so different in the sense that dvedy is supportive of one
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another, and, you know, everybody wants to see ethar succeed,

because that is, you know, the sole, | guess, nhetadf of 70% of the

class. And | think that installs that belief upareg/body else in that class,

but it's just a theory, | don't know.

The final unifying aspect of the anatomy experiewes the sense that dissection
was a rite of passage for the participants. Jasdeds “I think that was an important rite
of passage or initiation.” | asked what he feligagned from that rite of passage, and he
responded, “It made it easier for us to be opendiscliss matters that are normally
socially very sensitive.” For Susan it “made itlfe®re like medical school.” And Sofia
likened it to being “inducted into some club.” Rdincent, it had more to do with his
future patients than who he was interacting witthatpresent time. He explained:

Not every medical school now has a cadaver lale toks of them have

[done] away with it and they look at images, arelytdo their CDs stuff.

But | think in the general public's mind, | stiflibk that they associate

medical school with people's looking at bodies getding in there and

working on them and operating on them, and | theven if it just helps

to provide comfort to your patient when they comgau and you have a

Dr. title that they think in their mind that you'been through it.

Reflection on Life and Death

Based on the information gathered in the literatiine@as expected that
participants would endorse using the anatomy lad\senue to reflect on life and death.
However, only one participant explicitly made nofehis:

| think it led to a lot of reflection on life in geral. To the uniqueness and

the frailty of human life and how short it is. Ahdxperienced a lot of

[pause]. Almost like, | guess | went through a siperiod of mourning for

the time that’s already gone by, and just realtereént and passion for

the time that is coming. (Sofia)

For other participants, a reflection on life anattheappeared to be subtly

integrated with all categories, but primarily witte theme of Humanity. These

reflections were also often countered by a sensgeefing oneself for the task at hand.
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Diego spoke of the somber feeling of death thawvae struck with when beginning the
dissection, but how he was able to overcome th&bdiking at it from a medical
standpoint instead of a human one. Jessica alsmadidged the presence of death in
the dissection lab but explained why it was nagaiicant factor to her:

It's emotional in the sense that you have a hureamebody who was
once alive with a family and experiences. And tteeyltting before you
dead on a table, you know, and they’re your gatelwagliscovering how
the human body is connected. Yes, of course ititiemal in that sense. |
think that, for me, dealing with patients in théuite is going to be more
emotional than in dissecting, although it is a vemyotional experience;
it's a very sacred opportunity to be able to disdmd in dealing with
patients that are living you're dealing with thexinotions and your
emotions, and you're dealing with the process @ftllying, whether
quickly whether slowly, and helping their familideal with that. Whereas
here we don't have to worry about all those othastens. We just have
to come to grips with working with a dead body.

So for many of the participants, life and deathenawnsiderations within the lab,

but not a strong motivating factor.

Balancing Respect

As was noted at the beginning of this chapter,cmre category emerged that was
related to each of the other themes. This coreggoagavas Balancing Respect. Every
participant reflected on some aspect of respedh®human body during the dissection
process. Their notion of respect was balanced leztwlee Discovery aspect and The
Shock of Medicine. The themes of Utility and Huntgnwere often used as filters in this
balancing act. Figure 3.2 presents a visual ineétgpion of the relationship between the

themes. In the following section | will describede relationships in greater detail.
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Figure 3.2 Relationship between the core conceptlathemes.

When asked what she would take from her experienttee anatomy lab, Susan stated,
“I think I'll just be mostly in awe of the miracjef how the body works] and how
amazing it all is. Like, | am so much more respddtir what a miracle it is.” When
reflecting on her experience, Sofia explained:

There is definitely the emotional component whéet tespect, and that

humility that | felt when I initially started on ¢hdissection, definitely

comes into play as well as | had to go back angkvew lot of the clinical

stuff [laughter].

A number of the participants also noted that thedtythat it was important to learn
as much as they possibly could from the cadaveausecthat was respecting the body
donor’s wishes. When Mark brought up the subjecespect, | asked him what would be
considered disrespectful. He indicated that heoff@nded when people rushed through

and did a poor job on the dissection. He explaitie@]t that | wanted to take the time,

when | came in, to do a good job and make it, adtleget the use out of it that the person
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intended their body to be used for. That peopldcctmarn from it.” Laura described a
similar feeling:
At least on my part treating him with respect medihg everything that |
could not to diminish the value of his body butt jisslearn as much as |
could, as he had wished, and to help my classnaai@sny classmates
help me to just preserve everything. Not to makegpand | think none of
that really happened. So yeah, it was just beisgeetful in the way of

following his wishes based on him making the decigb donate his body
and following along those lines.

Respect and the Shock of Medicine

The challenge of dissection for the participants weintaining a sense of
personal integrity based on their understandingspect while simultaneously accessing
the body in ways that would be considered unacbépta any other social context.
When recounting the many shocking experienceshidggppened during the dissection
process, ranging from the first cut to dismembetm#ason stated, “You don't [pause].
You don't do that to a living person and you ddn'it to a dead person. Normally,
because you want to respect that person.”

Xavier explained the internal process he went thinptiYou, like, really worry
about, super worried about the respect aspectyandon't really know how to approach
it, because it’s like you're respecting a body, tnan you're, like, cutting into it.” As he
went on to describe his experience with removirggskull cap he gave me a glimpse of
the thoughts that went on as he tried to maintasldalance of respect: “Yeah, it's like,
well, the gut reaction is like, ‘Wow, is this okdgsher, for me to be doing this,’ you
know? It's a weird feeling. So, like, it just féke it's not something | should be doing

almost, you know.”



Vincent was the one participant who spent the s during our interview

discussing this balancing act between respect agséatation. His experience in bisecting

the body was extremely troubling for him. In desirg the experience he stated:

Like | feel like it was part of my humanity, or paf my respect for life or
even the dead was removed. And | think it was bez#@uvas graphic, it
wasn't what | expected, and there was absolutelyonme in my mind,
there was no respect at that point that was givehd body whatsoever.

As he continued to reflect back on the experieheellustrated the internal

struggle that he felt between maintaining respdttenearning from the cadaver and yet

dealing with the shock that he experienced:

The first year of medical school, it pushed altladse ideals, it pushed my
sacredness and my respect for the human bodyslHtggume right up into
a wall, where | was, like, okay, do | stick withvind feel and do | fight the

feeling of just letting go of a piece of humanitgide of me or do | keep
it?

Respect and Utility

Participants described using the notion of utiidyoalance the respect that they

felt for the cadaver with the tasks required ohthia the anatomy lab. Xavier offered a

description that illustrated these multiple theroesing together:

You definitely developed this level of respect ameh, you're kind of a
little nervous at first, | would say. Like the firsut. And then, um, but |
would say after, maybe, the first week, um, weekmryou're pretty
much, | don't want to say that's gone, like yoll lstive respect, but you
have, like, a job to do, you know. So you're nallyethinking about that
anymore. You kind of thinking about, like, narrogim on, you know,
what, “What's, what's the dissection for today amdhave to do” kind of
thing?

Jason described a type of compromise that he wasamake within himself.

“So to get past the idea that the body is, um, $limg sacred, | guess. You got to get

past that. Yeah. It's something that needs to figeted, but it's also something that
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needs to be examined.” Diego echoed this sentiféati have to realize the person's
dead. You know, you're not hurting them. This is dierespectful, you know, those are
the kind of feelings that happen.”

However, this filter appeared to be ineffective whige individual could not see
the utility in her or his actions. | return agam\Mincent’s experience. He described other
members of his group trying to help him cope witla &xperience by pointing out how it
would be useful to him and beneficial to his futpegients. However, he retorted:

Like, yeah. | think that what it took from me, teeperience, | don't think

that what | can give back or, what benefit that weat. Like | don't see

me cutting anybody’s spine in half in the medicald, [laughter], you

know, | just don't.

Respect and Humanity

In some instances the dichotomy between DiscovedyTde Shock of Medicine
did not lend itself to being framed in a sense tlity. The other filter used by the
participants was a connection to the human sideeoflissection process. When the
participants spoke about the body donor’s choiaottate her or his body for the
students to study on, it engendered a great deabpect. Sean talked about the personal
relationship he developed with the cadaver: “Thati@ship I'd say was mostly just a
relationship of respect and gratitude. Um, you knbfelt like my education was, was
substantially, um, made better because of his decisthought that was really neat.”
Sofia, who spoke in depth about the power of tisealiery process, stated, “l don't
remember everything, but | will always carry witke e, um, the deep respect and
responsibility that this lab engendered for me.”

| asked the participants where they felt that fleisse of respect came from. Some

of them considered it a reflection of their religgobeliefs. Others felt that it was
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associated with their family values. Still otheasminected it to the example set by the lab
instructors. However, most of the participants expgd that it was a personal reflection
on how they would like to be treated or have adbwere be treated. Susan described it as
“just making it a more personal thing.” This vievasvshared by Evan:

| was thinking about respect because my mom oétlies ibout getting

cremated or donating or something and | thought thénis was someone

in my family, | would want whoever it was to treéaem with respect and

not just be cutting stuff for fun. I mean this iy mom. Respect her. She

is giving you a gift. Just translating that thatilcbbe someone | know is

what helped me to have respect for the cadaver.

Regardless of where they felt that the notion speet had come from, for each
of the participants the general concept was romtétlmanity as a social construct. They

drew in the gifts of discovery and the shocks thay had to endure and embedded those

experiences into the human face of dissection tiaguh a general concept of respect.

Summary

The participants spoke in depth about their expegewith dissection. Through
the in depth interviews, focus group discussioml, @loservation in the lab five unique
themes emerged from the data. Of these theme®theoncept of Balancing Respect
arose as the one theme that was central to alleobther themes. Each participant made
note of respect as an influential factor in hiser dissection experience. While the gross
anatomy lab was used to learn human anatomy, ttieipants also used the experience
as a venue to enthusiastically explore and groautin discovery, face the shock of
some of the difficult tasks of medicine, solidifyeir knowledge through understanding
the utility of the task, and connect to the humanitmedicine through the gift of the
donor and connection to their peers in the lab.abeive all, the participants used the

experience of dissection to solidify their resgectthe human body.



CHAPTER IV

DISCUSSION

Overview

Qualitative research is used to gain an in-depttetsianding of a particular event
or phenomenon (Patton, 1990). As such, the restittss study are not intended to be
generalizable, but to deeply illuminate the experéeof cadaver dissection for the
medical students at the University of Utah Schddedicine. Yet, due to the
triangulation of the data used in this study theults are rigorous and transferable. The
information gained through this current study carubed to inform medical pedagogy.

The purpose of the research was to explore the imgémat medical students
make from their experiences with a full body cadalissection. There has been much
speculation as to the covert learning that may oecthe anatomy lab (Paalman, 2000).
The overt purpose of dissection is to teach nohmalan anatomy. However, many
anatomists and those involved in medical pedagege lasserted that dissection teaches
far more than simple anatomy, but the traditionargitative assessments used in
anatomy labs do not lend themselves to uncovehieget covert learning experiences
(Lempp, 2005). This has left many asking, “Whattladents really learn using cadaver
dissection?” The current study was designed tavalle students themselves to answer

that question.
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As is appropriate with qualitative research, thiglg was designed to preserve
the voices of the students who volunteered to pelein this study. Grounded theory is a
gualitative research design in which the inquiremegyates a general explanation of a
process grounded in data from participants who leaperienced that process (Creswell,
2007). This study utilized grounded theory methodwlin order to draw from the voices
of the participants and build a theory explaining meaning-making process that occurs
during cadaver dissection. Through the participastitared experience a number of
unique themes revolving around meaning-making dugissection came to light. Using
grounded theory methods as outlined by Straus<anioin (1997) and Fassinger (2005),
these themes were coded using familial and axdihgo This resulted in one theme,
Balancing Respect, arising as the core concepndratnich the other four themes,
Discovery, The Shock of Medicine, Utility as Mottia/Coping, and Humanity,

gravitated.

Theory

The process of dissection is a multifaceted expedaen which the students must
balance multiple and contradictory responses t@tbeess. Above all, the students used
the dissection lab as an arena to explore themofioespect for the human body. This
respect for the body was filtered through four ueighemes, each serving a particular
purpose. The process described in the followingpag depicted in Figure 4.1. Although
this study did not identify the root source of ttedents’ concept of respect, it was clear
that each student entered the anatomy lab witle@xsting schema for respect. A
schema is a mental framework for representing kadge (Sternberg & Mio, 2006). The

students approached dissection from this foundationderstanding of the notion of
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Figure 4.1 The development of the core concepttdrizing respect for the human

body.
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respectHowever, the act of dissecting evoked two contngsteactions; a sense of
discovery and a sense of shock. The discoveryoitraitrs during dissection elicits
feelings of awe and wonder surrounding the humalybbhese feelings influence the
student’s preexisting notion of respect for the harbody. Yet the act of dissection also
leads to feelings of shock. The actions that mastioin a full body dissection, such as
cutting into the cadaver’s face and hands, remothegadaver’'s head, and
dismembering the body, are contrary to sociallyepted norms of treating a human body
with respect. As a result, the medical studentst imgsrporate these actions into their
understanding of respect while maintaining thelf-sencept as an individual who
respects the human body.

Because the feelings of discovery and shock @n&ary to one another,
students use two additional themes to filter tiesbngs into the schema of respect.
Some students are able to blend the experienadisatfvery and shock through a sense
of utility. They are able to balance the contraglings elicited through dissection by
focusing on the functional purpose that dissectienves. By seeing how the process of
dissection will benefit them in their medical piaetthey are able to buffer the shock and
focus the enthusiasm they feel for discovery. Rbeostudents, the contrary feelings are
managed by filtering them through a connectionumanity. They remain aware of the
person behind the cadaver by seeking out informathmut the body donor and
remaining cognizant of the fact that the donor waerson with friends, family, and
acquaintances. The students also form a personakction with the cadaver, both by

personifying the body and also by considering hiogytwould wish to be treated if the
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situation were reversed. In many cases the studeeta combination of both filters
throughout the dissection process.

When these four themes, Discovery, The Shock ofidieel Utility as
Motivation/Coping, and Humanity, all come togethbey provide a platform from
which the medical students are able to reevalinmie hotion of respect for the human
body. This leads to a learning process that ierplicitly outlined as a goal in the gross

anatomy lab, yet is vital in the development otifetphysicians.

Results as Related to the Literature

The themes that emerged from the data in the mustady are congruent with a
number of findings in previous research. Early aesle focused on dissection as purely a
tool for teaching anatomy (Jones, et al., 1978)weéier, the research on dissection over
the last two decades has focused on it as a nudtéd learning experience (Bouchet,
1996). It is clear from the results of this stubgttthe learning process in dissection is not
limited to simply learning anatomfprevious research has focused on three major points
the perception of emotional impact of cadaver disse, the utility of dissection as an
educational tool, and the academic performanchadd students utilizing one form of
gross anatomy instruction (such as dissection) emetpto another method. The
remaining literature has been conceptual in natarthe following section | will explore

how the findings of the current study relate toékesting literature.

Emotional Impact of Dissection
Research in the 1980s began to focus on the enabiimpact of cadaver
dissection on medical students (Horne, et al., 19B8@is early research indicated that a

significant percentage of medical students expeedradverse psychological effects due
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to the dissection experience. However, replicatibthese results in subsequent research
has been inconsistent (Arraez-Aybar, et al., 2088).the most part, research exploring
the emotional impact of dissection has indicated the majority of students do not find
dissection to be a traumatic experience. Theseaxhintory findings have led to a

general consensus in the literature that the mgjofimedical students do not have
significant adverse negative reactions to cadasgsedtion, but there may be a few
students for whom dissection poses a threat to é&meotional well-being.

The results from the current study indicate theagative reactions to cadaver
dissection are quite common for students. Thesegadeas the theme entitled The
Shock of Medicine. The majority of participantstims study reflected on some aspect of
dissection they found to be emotionally disturbamgone level or another. The degree of
this shock varied among the participants.

Yet, along with the negative reactions, all of pfagticipants endorsed positive
emotions associated with dissection. These postxyeriences clustered primarily in the
theme of Discovery. This sense of enthusiasm antleohas been described in previous
studies (Lempp, 2005). However, the majority okesh dichotomizes these two sets of
reactions (Azer & Eizenberg, 2007; Dinsmore, et2001). Students are seen as having
either a positive or negative dissection experielhceempp’s (2005) qualitative study,
both positive and negative emotions were notedadsgb the dissection process, but the
duality was still emphasized by the fact that ttuelents were characterized as moving
from one end of the continuum of experience todiner. However, because the majority

of research exploring the dissection experiencgi@titative in nature, the nuance and
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complexity of the emotions within that experience aften flattened into the either-or
categories of positive or negative.

The results of this study indicate that studerfsegence both positive and
negative emotions during their dissection expeeeSome of the more intense emotions
are filtered by conceptualizing them in a framewofleither utility or humanity. The
experience of dissection should not be considesgdsa positive or negative. It is both.
Furthermore, it is the interaction of both the pesiand negative experiences that act as

a catalyst for the growth of the concept of respacthe body.

Utility of Dissection

In the existent literature, the utility of dissextirefers to the many uses that
dissection has in educating future medical protesds. Researchers have examined the
perceived utility of cadaver dissection from thewpoint of both the medical educators’
(Arraez-Aybar, et al., 2004) and the students’ pectives (Azer & Eizenberg, 2007,
Rajkumari, et al., 2008).

Utility was also a significant factor in the curtestudy. Students would look for
ways in which the experience they gained througkadition would be applicable once
they were able to practice medicine. They usedksvledge of the utility of the
experience as a motivating factor both to mainftagus and as a coping mechanism for
dealing with the difficult aspects of dissection.

Previous research has shown that students feadigs®ction is a useful
experience, and they feel that they would be digathged if they did not have the
opportunity to participate in dissection in medisahool (Azer & Eizenberg, 2007,

Rajkumari, et al., 2008). This view was echoedhgygarticipants in the current study.
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All of the participants agreed that dissection wasluable experience. | asked a number
of the participants if, given the opportunity tade the anatomical information without
dissection, they would forgo the dissection expexe In every case the participants
stated that they would still participate in disg@tt They saw dissection as a useful

exercise with benefits beyond the simple understgnof anatomy.

Dissection and Academic Performance

Previous research focusing on the connection letwessection and academic
performance has often compared one form of anaanmstruction over another. Many
of these studies have looked at the use of comyaided learning over traditional
dissection, and others have compared the use ségtion to full dissection (Andreas
Winkelmann, 2007). The purpose of the current studg not to compare dissection to
other forms of teaching anatomy but to examineettperience of dissection. However,
valuable data about the learning process that atieered in the study can be related
back to the existent literature on dissection azatlamic performance.

The flagship study by Jones, Olafson, and Su®78) looking at the use of
dissection versus computer-assisted instructiomwet no significant difference between
the groups, but suggested a benefit in favor ottmputer-assisted model. However, the
outcome measure that was used to determine thessiot one form of instruction over
the other was the traditional intramural and extremhexams. This is important to note,
because these exams quiz students on identificatianatomical structures. In other
words, these instruments are designed to assess\mt learning that occurs in the lab.
They are not sensitive to covert learning, sucthasxperiences identified in the current

study. Unfortunately, the concepts of respectitytihumanity, and discovery are not
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likely to be found on the National Board of Medi€&daminers (NBME) Gross Anatomy
and Embryology Subject Exam. However, participaidsnote that they felt that the
traits associated with these concepts were impbinheir growth towards becoming
competent medical professionals.

The patrticipants also drew their own comparisatsben different forms of
instruction that they used to learn anatomy, inicigdextbooks, plastic models, computer
image databases, and prosected material. As wasrspeevious research (Leung, et al.,
2006), the students perceived dissection to benthet effective tool for them to learn
anatomy. One of the primary benefits noted abagadition versus other methods of
instruction was highlighted in the categories witthe theme of Discovery. Participants
praised the benefits of dissection in allowing thermove from a conceptual
understanding of the human body to a concrete stateting gained through experiential

learning.

Qualitative Research

The stated purpose of the current study was tarexpn the preexisting research
with a more focused and in-depth examination ofinadctudents’ experiences in the
anatomy lab. The majority of the preexisting reskas quantitative in nature. There was
one qualitative study found in the literature, psitbéd by Lempp in 2005, that examines
the experience of medical students with cadavesediton. That study was a subset of a
larger study examining the general experience afica¢ students as they moved through
medical school in the United Kingdom. The resuftthe study were based on responses

to a single interview question and participant obsgon of two lab sessions.
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In the study, Lempp identified seven covert leagroutcomes: teamwork, respect
for the body, familiarization of the body, applicat of practical skills, integration of
theory and practice, preparation for clinical waakd appreciation of the status of
dissection within the history of medicine. Theseeselearning outcomes are congruent
with categories identified in the present studyamfi@ork was an aspect within Unity in
the current study. Respect for the body was nageallaarning outcome by 9 out of 29 of
Lempp’s participants. Familiarization of the bodwydantegration of theory and practice
were defined as a sensory experience in whichttlteests were encouraged to
understand the relationship, textures, shapesstanctures of the organs. These learning
outcomes share traits with the categories of Erpéel Learning and Holistic
Understanding of the Body. Appreciation of praaitigkills and preparation for clinical
work were described as motivating factors and threflection a Utility as Motivation.
Appreciation of the status of dissection within thsetory of medicine was a learning
outcome that shared traits with Sacrifice and Resibdity and Unity. Although Lempp
did not categorize a learning outcome similar te Bmock of Medicine seen in the
current study, she did note that a number of herggzants mentioned the emotional
impact of the dissection. One of her participastguoted describing dissection as “a
psychological preparation so you're not quite asckhd (when you see an accident or go
into the operation theatre” (pg 39). Thus the ted@rhe Shock of Medicine was also
reflected in Lempp’s study.

It is clear that many of the experiences of thelicad students interviewed by
Lempp are congruent with the experiences of tls¢-fiear medical students interviewed

for the current study. The benefit of the curra@ntlyg is that the data collected were
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triangulated with multiple sources and focusedrendpecific experience of cadaver
dissection rather than the experience of medidad@dn generalThus, the data were
suitable for vigorous analysis and developmenheftheory noted previously in this

chapter.

Conceptual Literature

The conceptual literature in the field of anatamhieducation hypothesizes a
number of benefits of cadaver dissection that dfieult to assess using traditional
guantitative measures. However, in the currentyspadticipants noted that many of
these benefits were present in their experiende dviisection.

Understanding human variation was one of the magoefits of dissection noted
by each of the participants in the current studyaAesult, Variation formed a category
within the greater theme of Discovery. This wa® dle benefit noted most frequently
within the conceptual literature (Aziz, et al., 2QGranger, 2004; Korf, et al., 2008;
Older, 2004; Pawlina & Lachman, 2004). Aziz, et(aD02) and Granger (2004)
postulated that dissection buffers against misaiagnand malpractice due to an
unrealistic view of an idealistic “normal” body itroducing students to bodily
variations. The participants in the current studied that one of the advantages of
working in a gross anatomy lab with multiple cadawsas the ability to compare
anatomical structures between the cadavers. Addifyyg one of the major concepts
within the category entitled From Cartoon MediciadReal Anatomy was the realization
of the variability of structures that cannot be dastrated in textbooks, models, and
diagrams. These concepts were also present irategary of The Human

Connection/Disconnection. Through variation, stusevere reminded of the uniqueness
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of each individual. This finding supported the olan the literature that the concept of
individuality adds to the humanistic value of medlipractice (Korf, et al., 2008; Older,
2004). That awareness of individuality would be endifficult to obtain if students’ only
exposure to variability was limited by the used#alized models and textbooks or a
restricted number of plastinations or prosectigk®Z, et al., 2002; Granger, 2004; Korf,
et al., 2008; Older, 2004; Pawlina & Lachman, 2004)

Another benefit noted frequently in both the litera and the current study was
the multidimensional understanding of the humanyb&tanger (2004), Paalman (2000),
and Aziz and colleagues (2002) have all made stcasgs for the educational benefits
cadavers have in instructing medical students emthltidimensional nature of the body.
The theme of Discovery within the current study Wweavily influenced by the
participants’ discussion of this very benefit cdskction. A number of the participants
specifically mentioned using the dissection as g twanove from a two-dimensional
understanding to a three-dimensional understanafitige body.

The conceptual literature also identifies dissects a venue in which medical
students are educated on professionalism (Pawlibacdman, 2004). The cadaver is
seen as the “first patient” and, as such, len@d its training appropriate physician-
patient relations (Aziz & McKenzie, 1999; Grang2004). This relationship with the
cadaver was noted as a primary characteristiceofgbpect for the human body,
specifically within the category of The Human Coctian/Disconnection. Participants
identified with the cadaver and noted treatingdhdaver as they would a living patient.
Additionally, aspects of the education in profeasiesm could be found in the Utility as

Motivation category.
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Other benefits of dissection noted in the literatuncluded teamwork and social
bonding (Aziz, et al., 2002; Granger, 2004; Ol@&&04). This is due to the way in which
dissection is traditionally taught with peer groygesforming the dissection. These
benefits were present in the category of Unity withe current study. The participants
reflected the advantages of team building and sooranections mentioned in the
literature.

Skill acquisition, such as applying medical terniagy and practical skills like
hand-eye coordination, was another positive outcohtgssection noted in the
conceptual literature (Granger, 2004; Korf, et2008; Older, 2004; Pawlina &
Lachman, 2004). The application of medical termogglwas noted during the
observation of the lab. The benefit of gaining pcat skills was mentioned by some of
the participants as well. For a few of the paraaifs, this was seen as a significant
benefit of the dissection experience and fit witthia categories of Utility as Motivation
and Utility as Coping.

The literature suggests that a primary benefitigettion is the introduction to
human mortality (Aziz, et al., 2002; Granger, 20R4rf, et al., 2008; Older, 2004;
Rizzolo, 2002). Since the issues of death and dgregever present in the practice of
medicine, the gross anatomy lab is assumed to Imeaheducational tool for helping
students confront those issues (Aziz, et al., 2082)ile issues surrounding mortality
were reflected in the data gathered from the ppéends in the current study, the
influence was not to the degree suggested byteératiure. The category of Reflections
on Life and Death consisted primarily of subtle mgs by the participants as apposed to

the overt consideration of human mortality suggestethe literature.
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Likewise, the utility of cadavers for honing obsatienal skills (Pawlina &
Lachman, 2004) and hypothesis building through didei reasoning (Korf, et al., 2008;
Older, 2004) were not strongly reflected in themitew data collected for this research.
This does not mean that these thidgbknot occur in the gross anatomy lab. Some f th
data collected during the observation of the lahdscative of these processes. Yet it was
insufficient to include as a factor in the analysfishe data as a whole.

As a whole, the findings of the current study supggbmany of the claims put
forth in the conceptual literature. In some arsash as variability and a
multidimensional understanding of the body, thedadm the current study strongly
supported the hypotheses put forth in literatureather areas, the data were less
conclusive. Overall, this study adds to the exggstiterature by providing concrete
support for claims made in the conceptual liteatas well as adding to the preexisting

research data.

Clinical Implications

The results of this research indicate that caddssection provides a unique and
beneficial learning experience for medical studéimés can not be duplicated with
alternative methods of teaching gross anatomy.dotsm labs are expensive to maintain
and are often scrutinized for the benefits theyiol® over the cost to maintain them
(Aziz, et al., 2002). Yet, for the most part, thdyobenefit that is typically factored into
this equation is how well students using cadavesetition are able to learn human
anatomy (Elizondo-Omana, Guzman-Lopez, & Garciargoez, 2005). Although
anatomical education is indeed the foremost bepafitided by dissection, this research

indicates that it is far from the only benefit.
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The qualitative nature of this study allowed foe thumination of the subjective
process of meaning-making within dissection. Onthefprimary foci for meaning
making was the personal reflection on the conceémspect for the human body.
Considering the ultimate goal of medicine is toeclar the human body, it is vital that
physicians in training develop a deep understanairigeir relationship with the human
body. Thus, the process of balancing respect ®btdy through their experience in the
gross anatomy lab is an essential part of mediadkests’ training.

This is an important point for medical schools @ considering replacing
traditional dissection courses with computer-aidextiels or other alternative forms of
instruction. By some calculations it may appeat thase alternative means of instruction
would be cost-effective. However, when one considiee multiple covert learning
processes noted by the participants in this rebedrns clear that there are many forms
of learning that occur during dissection that wadoddlost with any other form of
instruction.

Instructors of dissection labs should also take b the results of this research.
The findings of this research may not be surpristipdividuals who spend the majority
of their time working with dissection. There isiatuitive element to understanding that
the dissection process allows medical studentsaimlhow to balance their respect for
the human body with the procedures that they meigsopn in order to preserve the
health of the human body. However, the specificess outline in the theory developed
from these data can be a useful tool for thosehiag@ross anatomy to medical students.

Historically, dissection has been recognized ashécle to train doctors to

maintain an objective detachment towards patientsder to be able to perform the
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procedures necessary to benefit the patient’sthéattdez-Aybar, et al., 2004). In other
words, doctors needed to be able to absorb th&sifonedicine and still be able to
function as a physician. Yet, the field of medicis@lso embracing a movement towards
humanistic care in which the physician is requi@daintain a human connection with
his or her patients (Collett, et al., 2009).

The results of this study illustrate how medi¢abgnts use cadaver dissection to
meld these two concepts. Medical educators shaidkel hote of this process so that they
are able to recognize it in their students. Anatamsyructors and dissection teaching
assistants can help students learn to balanceatdspéhe human body by guiding them
through the filters of utility and humanity. A nuerbof the participants in the study noted
that it was helpful for them when the course ingsuor teaching assistants pointed out
how the information they were learning would befuktr them the in the field.
Instructors can highlight immediate utility (e.fhese structures will be on the practical
exam,” or “in order to understand the muscles efliack you must first understand the
layers of fascia that keep those muscles in plaaed)they can also provide motivation
through future utility (e.g., “bisecting the skidlimportant because it will allow you to
have a clear picture of the lateral nasal wall wy@mre working with a patient with
chronic sinusitis”). Greater understanding of bothsent and future utility will promote
increased self-efficacy in students when dealin watients.

Additionally, by understanding which aspects okdigion student do and do not
find useful, instructors can minimize the obstaeled some areas of shock for the
students. For example, due to the findings of tireent study, the Department of

Neurobiology and Anatomy at the University of Uteds adjusted the curriculum for the
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Human Gross Anatomy course so that the medicaéstadare no longer required to
perform the abdominal bisection. This decision Wased on the shock experienced by
students performing this task combined with theansihnding that students will never
use the tools used for bisection in their medicafgssion nor will they need to bisect a
pelvis or spine as medical professionals.

Connection to the humanity of the experience wasitaiaed during the actual
dissection process by communication with the dmect the body donor program,
conversation with their peers, and personalizadiothe cadaver. Participants also noted
that the departmentally sponsored Body Donor Meah@ervice played a major role in
their connection to the humanity of the dissectagperience as a whole. Course
instructors and teaching assistants can furthenpte the use of humanity as a filter in
balancing respect for the body. This can be doneelping the students indentify with
the body donor by providing information that is éafale about the donor,
acknowledging personalized connections that theestis have made on their own, and,
most importantly, modeling a standard of persoedliespect when working with the
cadavers.

It should be noted that there are times when aestud unable to maintain the
balance of respect on his or her own, as was tbe wéh Vincent's difficult experience
when bisecting the cadaver. Even though his lalesnatempted to highlight the utility
of the process, it was not sufficient to countethetshock of the experience; and the
result was that Vincent’s sense of respect foibttdy was thrown off balance. In cases
such as these, the course instructor can provigleostiby working with the student to

identify aspects of each of the four factors tHay@ role in balancing respect. The
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instructor should acknowledge the shock of the eaad allow the student to identify the
discovery aspects involved, the use she or hegetlbut of it, and the human
connections involved. The instructor can help tinelent by supplementing each area as
needed. Being aware that each of these areaslays in the student’s learning in the
lab will allow instructors to not only handle dfilt situations like the one noted

previously, but also help them to promote learnmgeneral in the gross anatomy lab.

Limitations and Implications for Future Research

The intent of the current study was to examindehening process of first-year
medical students using cadaver dissection. Tharelsenet this overall goal. However,
there are some areas in which the scope of thg sgdithited and further research is
necessary.

While it was not the intent of this study to compane form of anatomical
instruction to another, the opportunity to makemparison between the use of
prosection versus dissection was available dulegddct that the majority of the
participants had experienced prosection in thelleugraduate anatomy courses. Some
participants volunteered comparisons of the twceegpces, but this was limited. For the
most part, participants were not asked to exploke their experience learning anatomy
through prosection differed from the dissectionezignce. Had this opportunity been
utilized, it may have resulted in richer data sunding the unique learning that occurs
with a full body dissection. While a qualitativeidy could not determine which of the
two methods was more effective in teaching anatoncpuld examine which of the two

methods the students perceive to be more effective.
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Additional research is also needed in order toebethderstand of the origins of
the concept of respect in general and how thaskates to respect for the human body.
The data gathered in the current study clearlgtithte how the concept of respect for the
human body is developed and managed within thesgmoatomy lab. Yet, the students
entered the lab with a root schema of respect. ddmsept was only explored in the final
few interviews and was not explored in depth. Hasl line of questioning been explored
in greater detail with all of the participantsisiikely it would have contributed to a
more robust understanding of the general schemaspect. By having a better grasp of
the schema of respect, the way in which dissedi@mges that concept could be better
understood.

This study did not examine a number of culturatdes; such as race and
ethnicity, gender, and religion, and the relatiopdietween these factors and the
experience of dissection. Mortality is a univefsaian factor, yet one’s culture plays a
role in how an individual approaches issues oflded#iting, and respect for the human
body. Of the aforementioned cultural factors, geratal religion were mentioned by a
handful of participants. However, with the exceptad the statement made by Jessica
regarding the lack of competition within the labé<Chapter Ill, p. 72), these were not a
primary topic of conversation during the interviesven the opportunity to repeat the
interviews, | feel that it would be very beneficialfurther explore the relationship
between culture and the experience of dissection.

As has been noted previously, the themes identifi¢dis study do not easily
lend themselves to identification through tradiibquantitative measures. However,

now that the concept of balancing respect has losstified as a central theme within
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the dissection experience, it will be easier toellgy a quantitative measure to further
explore the concept with a broader population amkegalize the findings. Such research
can examine the roles that the supporting them&ssabvery, The Shock of Medicine,
Utility as Motivation/Coping, and Humanity play the dissection process.

Further research should survey the extent to wieltoncept of respect is
promoted within gross anatomy labs. Students whalaaling with the process of
balancing respect for the human body will be inficed by the way in which respect is
presented in their labs. Research is needed tastade how respect for the human body
is taught or not taught as an extension of theedtgm process. This could lead to
longitudinal studies investigating the correlatibreationship between a student’s ability
to effectively balance respect for the body throtlghdissection process and his or her
future aptitude for dispensing medical care congruweth a humanistic approach to
medicine.

Additional research is needed to fully understdreddrocess students go through
in choosing the filters of utility and humanity Kewise, a student’s predilection towards
a particular filter may be indicative of his or fagproach towards patient care.
Longitudinal or cross-sectional research explotiig connection, if it exists, would be
beneficial to medical schools when developing prot® for gross anatomy education.

The educational process and benefits of cadaveedisn have been fruitful
areas of research. This study has added to theekiesearch, but there is still much left
to be discovered. Future research exploring digseeas an educational tool for medical

students can utilize the findings of this study.
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Conclusion

In conclusion, this study offers a unique insigttbithe process that students go
through when participating in a full body cadavissdction. The results of the study
illuminate a previously unidentified learning presehat occurs through dissection. This
process focuses around learning to balance refpedtie human body while assuming
the responsibilities required of a physician. Tésults of this study support findings
previously reported in the literature, as well agdfits of dissection hypothesized in the
conceptual literature. The results of this studyusth also inform future research
examining dissection as an educational tool forioadtudents. There are also
significant clinical implications, and the finding$this study should be utilized by

individuals designing medical training using cadadissection.
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Dear Medical Students,

In an attempt to continually improve the gross amgt course the Departments of
Neurobiology and Anatomy and Educational Psychokgyjointly studying the cadaver
laboratory experience by first year medical stuslent

The questions guiding this research project are:
e What is the impact of cadaver dissection on meditalents?
¢ What do medical students really learn during caddissection?

Therefore, we would like to hear from you aboutyexperience including thoughts,
feelings, and concerns about cadaver dissectionraM/eterested in hearing from people
who think of their experience in the dissectiondalgood, bad, and anywhere in-
between.

There are two ways in which you can participatthia study (you can choose to take
part in one or both options and participation imptetely voluntary):

(1) An in-person interview (1 — 2 hours)

and/or

(2) A group discussion with 3-5 of your classmdte®: - 3 hours)

Your confidentiality is very important, and as suatill not know who has chosen to
participate. To ensure confidentiality, all contewt go through the primary researcher,
Miki Skinner. Miki is a graduate student in the Regment of Educational Psychology,
and is not associated with the School of MedicBmme of you may remember Miki
from the cadaver lab this past fall 2008. Miki vii# the one conducting the interviews.

If you are interested in participating in this stysdease contact Miki Skinner directly at:
E-mail: mikidskinner@gmail.com
Phone: (208) 703-9404

Thank you very much for considering participatiarthis project. Your experiences will
help us understand the value of cadaver dissetditre learning process of medical
students.

| wish you all the best in the coming weeks of fiesams.

Sincerely,

David A. Morton, Ph.D.

Gross Anatomy Course Director
Department of Neurobiology and Anatomy
University of Utah School of Medicine

401 MREB 20 N 1900 E

Salt Lake City, UT 84132

Tel: 801-581-3385
david.morton@hsc.utah.edu
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Consent and Authorization Document
The Experiences of First-year Medical Students in Cadaver Dissection

THANK YOU for considering taking part in our study on the experiences of first-
year medical students in cadaver dissection.

BACKGROUND

You are being asked to take part in a research study on the experiences of first-
year medical students in cadaver dissection. Before you decide, it is important for
you to understand why the research is being done and what it will involve. Please
take time to read the following information carefully and discuss it with friends
and relatives if you wish. Ask the researcher if there is anything that is not clear
or if you would like more information. Take time to decide whether or not to
volunteer to take part in this research study.

The purpose of the study is to look at the learning process for first-year medical
students using cadaver dissection. This is done by examining the meaning that
first-year medical students make of their experience of dissection in the gross
anatomy lab. The questions guiding this research are:

e What is the impact of cadaver dissection on medical students?

¢ What do medical students really learn during cadaver dissection?

You are being asked to participate in this study because you were enrolled in the
Human Gross Anatomy course in the fall semester of 2008. The researcher
would like you to talk about your experience with dissection in the Human Gross
Anatomy course. The details of how this study will be conducted can be found in
the Study Procedures section of this consent form.

The primary researcher for this study is Miki D. Skinner, a graduate student in the
Department of Educational Psychology at the University of Utah. The research
will be overseen by three faculty members at the University of Utah: 2 from the
Department of Educational Psychology and 1 from the Department of
Neurobiology and Anatomy.

STUDY PROCEDURES

There are two ways that you can participate in this study. Your participation in
this study will take no more than 5 %2 hours maximum and will likely not exceed 3
hours. You can choose to take part in one or both of the following types of
interviews:
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Individual interview

Discussion group

¢ You will be asked about your
thoughts, feelings, and concerns
regarding your experience with
dissection in the Human Gross
Anatomy Lab

You will be asked to take part in a
discussion group with 3 — 5 other
medical students to further explore
the dissection experience.
Expected time: 1 ¥2— 3 hours

e Expected time: 1 — 2 hours e So that the researcher will know
The interview will be audiotaped who was talking in the group, the

e You may be asked for a follow-up group will be videotaped
interview up to 30 minutes, which e However, you may sit with your
will also be audiotaped back to the camera if you are

uncomfortable being videotaped.

If you choose to participate in both the individual interview and the discussion
group, you will be invited to participate in the discussion group within 1 month
following your individual interview.

RISKS

The risks of taking part in this study are considered minimal. It is possible that
you may feel upset thinking about or talking about the dissection experience.
These risks are similar to those you experience when discussing personal
information with others. All participants will be given a list of resources available
to help if they feel upset from this experience. If you participate in the discussion
group or discussion forum, there is no way for the researcher to guarantee that
the information you share will be kept private by other members. Participation in
the study may also involve risks that are currently unforeseeable. If the
researcher becomes aware of additional risks from taking part in the study, she
will tell you as soon as possible.

BENEFITS

| cannot promise any direct benefit for taking part in this study. However, my
experience is that having the opportunity to talk about these kinds of issues may
result in increased self-awareness and positive feelings about sharing your
thoughts and feelings with other people and the possibility of sharing information
that will help others. It may also result in greater clarity about your own
experience with dissection. Following the completion of the study, the results of
the research will be made available to you.

CONFIDENTIALITY

The information you share will be kept confidential. Tapes and transcripts will be
stored in a locked filing cabinet or on a password protected computer located in
the researcher’s work space. Only the researcher and members of her study
team will have access to this information. You will be asked to choose a code
name from a list of names not associated with the Human Gross Anatomy
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course. This code name will be used with all information you provide for this
study including the individual interview and discussion group. In publications,
only your code name will be used, and every effort will be made to protect your
identity by removing identifying information from quotes, etc., that are used in
publication.

Although the researcher can guarantee that she will keep all information you
share confidential, it is possible that participants in the optional discussion group
might share information about you to others. | will discuss this with all participants
in the effort to assure confidentiality. The only other exception to our guarantee of
confidentiality is if you share information indicating that you may be at risk of
harming yourself or others.

PERSON TO CONTACT

If you have questions, complaints, or concerns about this study, or if you feel you
have been harmed by taking part in the research, you can leave a message with
the Department of Educational Psychology for the primary researcher, Miki
Skinner at 801-581-7148. Miki will return your call as soon as possible. You may
also contact her by e-mail at miki.skinner@utah.edu; however, you should be
aware that e-mail is not a confidential form of communication.

If you do not wish to contact the primary researcher, you can contact her
supervisor, Sue Morrow, at 801-581-3400. Sue can normally be reached during
normal working hours; however, if she is unavailable when you call, you may
leave a message on her confidential voice mail. She will return your call as soon
as possible. You may also contact her by e-mail at sue.morrow@utah.edu;
however, you should be aware that e-mail is not a confidential form of
communication.

If you think you may have been emotionally harmed from being in this study,
please call the Director of Student Counseling, Len Haas at 801-587-3657. Dr.
Haas can be reached at this number during normal business hours. You may
also contact Dr. Haas by e-mail at leonard.haas@hsc.utah.edu; however, you
should be aware that e-mail is not a confidential form of communication.

Institutional Review Board: Contact the Institutional Review Board (IRB) if you
have questions regarding your rights as a research participant. Also, contact the
IRB if you have questions, complaints or concerns which you do not feel you can
discuss with the investigator. The University of Utah IRB may be reached by
phone at (801) 581-3655 or by e-mail at irb@hsc.utah.edu.

Research Participant Advocate: You may also contact the Research
Participant Advocate (RPA) by phone at (801) 581-3803 or by email at
participant.advocate @hsc.utah.edu.

RESEARCH-RELATED INJURY
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If you are injured from being in this study, medical care is available to you at the
University Hospital, as it is to all sick or injured people. The University of Utah
does not have a program to pay you if you are hurt or have other bad results
from being in the study. The costs for any treatment or hospital care would be
charged to you or your insurance company (if you have insurance), or other third
party (if applicable), to the extent those parties are responsible for paying for
medical care you receive. Since this is a research study, some health insurance
plans may not pay for the costs.

The University of Utah is a part of the government. If you are injured in this study,
and want to sue the University or the doctors, nurses, students, or other people
who work for the University, special laws may apply. The Utah Governmental
Immunity Act is a law that controls when a person needs to bring a claim against
the government, and limits the amount of money a person may recover. See
Section 63G -7-101 to -904 of the Utah Code.

VOLUNTARY PARTICIPATION

It is entirely up to you to decide whether to take part in this study. If you decide
not to take part, or if you withdraw from the study after starting, there will be no
penalty or loss of benefits of any kind, nor will it affect your relationship with the
researcher or faculty and staff in the School of Medicine. If you decide to stop
after you have agreed to participate, just inform the researcher. She will destroy
your interview tape and any transcripts she has made. If you withdraw after
taking part in the discussion group, the tape will not be destroyed, but all of your
participation will be erased from the transcript of the group.

COSTS AND COMPENSATION TO PARTICIPANTS

There should typically not be any costs to you for participating in this study. If you
incur any costs (such as transportation, long-distance phone calls, etc.), you will
be reimbursed. There will also not be any payment for your participation in this
study.

NUMBER OF PARTICIPANTS

This study will be conducted solely at the University of Utah. The number of
participants in this study will not exceed the number of students who were
enrolled in the Human Gross Anatomy course in the fall semester, 2008.
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CONSENT

By signing this consent form, | confirm | have read the information in this consent
form and have had the opportunity to ask questions. | will be given a signed copy
of this consent form. | voluntarily agree to take part in this study.

Participant’s Name

Participant’s Signature Date

Name of Person Obtaining Authorization and Consent

Signature of Person Obtaining Authorization and Consent  Date



REFERENCES

American Psychological Association (2002). Ethmahciples of psychologists and code
of conductAmerican Psychologist, 57060-1073.

Arraez-Aybar, L. A., Castafo-Collado, G., & Casadorales, M. I. (2004). Dissection
from the Spanish Anatomist’s perspective: Aimgfuades, and related aspects.
The Anatomical Record (Part B New Anatomist), 28H20.

Arrdez-Aybar, L. A., Castafo-Collado, G., & Casadorales, M. I. (2008). Dissection
as a modulator of emotional attitudes and reactidrigsture health professionals.
Medical Education, 42563-571.

Association of American Medical Colleges (2008atdber 10). Matriculants to U.S.
medical schools by Hispanic or Latino ethnicitynddispanic or Latino race, and
state of legal residence Retrieved April 19, 2G68n
http://www.aamc.org/data/facts/2008/state-re-maB2don

Association of American Medical Colleges (2008kpBer 10). U.S. medical school
applications and matriculants by school, stateegél residence, and sex
Retrieved April 19, 2009, from
http://www.aamc.org/data/facts/2008/2008school.htm

Azer, S. A., & Eizenberg, N. (2007). Do we needdddion in an integrated problem-
based learning medical course? Perceptions of eiret second-year students.
Surgical & Radiologic Anatomy, 2973-180.

Aziz, M. A., & McKenzie, J. C. (1999). The dead aill teach the living: The status of
cadaver-based anatomy in the age of electr@scspectives in Biology &
Medicine, 423), 402.

Aziz, M. A., McKenzie, J. C., Wilson, J. S., Cowke, J., Ayeni, S. A., & Dunn, B. K.
(2002). The human cadaver in the age of biomedthéatmatics.The Anatomical
Record (Part B New Anatomist), 2698H-32.

Bouchet, A. (1996). In defence of human anatomgeramentarySurgical and
Radiologic Anatomy: SRA, (@, 159-165.

Charmaz, K. (2006)Constructing grounded thearizondon: Sage.



110

Collett, T., Kirvell, D., Nakorn, A., & McLachlanl. C. (2009). The role of living models
in the teaching of surface anatomy: Some expergefroen a UK Medical School.
Medical Teacher, 3B), €90-e96.

Creswell, J. W. (2007Rualitative inquiry and research design: Choosimgang five
approacheg¢2nd ed.). Thousand Oaks, CA: Sage.

Cutcliffe, J. R. (2000). Methodological issues mwnded theoryJournal of Advanced
Nursing, 316), 1476-1484.

Denzin, N. K., & Lincoln, Y. (Eds.). (2008%trategies of Qualitative Inquirgdrd ed.).
Thousand Oaks, CA: Sage.

Dinsmore, C. E., Daugherty, S., & Zeitz, H. J. (D®Btudent responses to the gross
anatomy laboratory in a medical curriculu@linical Anatomy, 1€3), 231-236.

Dragon Naturally Speaking 10 Standard [Computemsot] (2008). Burlington, MA:
Nuance Communications, Inc.

Drake, R. L., & Gray, H. (2008%ray's atlas of anatom{d st ed.). Philadelphia:
Churchill Livingstone.

Drake, R. L., Lowrie Jr, D. J., & Prewitt, C. M.Q@2). Survey of gross anatomy,
microscopic anatomy, neuroscience, and embryologyses in medical school
curricula in the United StateShe Anatomical Record, 269, 118-122.

Drake, R. L., McBride, J. M., Lachman, N., & PavdjnV. (2009). Medical education in
the anatomical sciences: The winds of change coatio blow.Anatomical
Sciences Education(@), 253-259.

Elizondo-Omana, R. E., Guzman-Lopez, S., & GaraahiRjuez, M. L. (2005).
Dissection as a teaching tool: past, present, atad. The Anatomical Record
Part B: The New Anatomist, 285, 11-15.

Fassinger, R. E. (2005). Paradigms, praxis, problemd promise: Grounded theory in
counseling psychology researdournal of Counseling Psychology,(82 156-
166.

Granger, N. A. (2004). Dissection laboratory ishib medical gross anatomy education.
The Anatomical Record Part B: The New AnatomistB28-8.

Gregory, S. R., & Cole, T. R. (2002). The changiolg of dissection in medical
educationJAMA, 2879), 1180-1181.

Guttmann, G. D., Drake, R. L., & Trelease, R. B0d2). To what extent is cadaver
dissection necessary to learn medical gross an&dwdebate forumrlhe
Anatomical Record Part B: The New Anatomist, 28)8-3.



111

Horne, D. J., Tiller, J. W., Eizenberg, N., Tash&ydV., & Biddle, N. (1990). Reactions
of first-year medical students to their initial enater with a cadaver in the
dissecting roomAcademic Medicine: Journal of the Association oeAinan
Medical Colleges, 68.0), 645-646.

Huat, B. B. (2007). Can computer-aided instructffectively replace cadaver-based
learning in the study of human anatomy? . Retriebetd 14, 2008

from Center for Development of Teaching and Leagnin
http://www.med.nus.edu.sg/ant/news_events/BayBHOB21if

Huat, B. B., & Ling, E. A. (2007). Teaching of aoaty in the new millennium.
Singapore Medical Journal, 48), 182-183.

Jones, N. A., Olafson, R. P., & Sutin, J. (1978&jlHation of a gross anatomy program
without dissectionMedical Education, 53), 198-205.

Jorgensen, D. L. (198%articipant observation: A methodology for humaundss
Thousand Oaks, CA: Sage.

Korf, H. W., Wicht, H., Snipe, R. L., TimmermansRl, Paulson, F., Rune, G., et al.
(2008). The dissection course - necessary andgedgable for teaching anatomy
to medical student®nnals of Anatomy, 1906-22.

Lempp, H. K. (2005). Perceptions of dissection faglents in one medical school:
beyond learning about anatomy. A qualitative stidigdical Education, 3@),
318-325.

Leung, K. K., Lue, B. H., Lu, K. S., & Huang, T. @006). Students' evaluation on a
two-stage anatomy curriculuriedical Teacher, 22), 59 - 63.

Marshall, C., & Rossman, G. B. (200®esigning qualitative resesar¢ith ed.).
Thousand Oaks, CA: Sage.

McLachlan, J. C. (2004). New path for teaching amat Living anatomy and medical
imaging vs. dissectioi.he Anatomical Record Part B: The New Anatomist,
281H1), 4-5.

Morgan, D. L. (1996)Focus groups as qualitative resear@nd ed.). Thousand Oaks:
Sage.

Morrow, S. L. (2007). Qualitative research in caelmg) psychology: Conceptual
foundationsCounseling Psychologist, @, 209-235.

Morrow, S. L., & Smith, M. L. (2000). Qualitativesearch for counseling psychology. In
S. D. Brown & R. W. Lent (Eds.Handbook of counseling psycholo@yd ed.,
pp. 199-230). New York: John Wiley and Sons.



112

Netter, F. H. (2006)Atlas of human anaton{#th ed.). Philadelphia, PA:
Saunders/Elsevier.

Older, J. (2004). Anatomy: A must for teaching tiext generationlournal of the Royal
College of Surgeons of Edinburgt{2®, 79-90.

Paalman, M. H. (2000). Why teach anatomy? Anat@mespondIhe Anatomical
Record, 26Q1), 1-2.

Patton, M. Q. (1990 Qualitative evaluation and research meth@asd ed.). Newbury
Park, CA: Sage.

Pawlina, W., & Lachman, N. (2004). Dissection iarl@ng and teaching gross anatomy:
Rebuttal to McLachlanThe Anatomical Record Part B: The New Anatomist,
281H1), 9-11.

Pinnegar, S., & Daynes, J. G. (2006). Locating taaganquiry historically: Thematics in
the turn to narrative. In D. J. Clandinin (EdHgndbook of narrative inquirgpp.
3-34). Thousand Oaks, CA: Sage.

Ponterotto, J. G. (2005). Qualitative researchounseling psychology: A primer on
research paradigms and philosophy of sciedmernal of Counseling Psychology,
52(2), 126-136.

Rajkumari, A., Das, B. K., Sangma, G. T. N., & SinY. I. (2008). Attitudes and views
of first year medical students towards cadaveredtssn in anatomy learning.
Calicut Medical Journal, @), e2.

Rizzolo, L. J. (2002). Human dissection: An applogxinterweaving the traditional and
humanistic goals of medical educatidie Anatomical Record, 26942-248.

Sargent Jones, L., Paulman, L. E., Thadani, M&Serracio, L. (2001)Medical
Student Dissection of Cadavers Improves Performanderactical Exams but
not on the NBME Anatomy Subject Exd&mm http://www.med-ed-online.org

Sternberg, R. J., & Mio, J. S. (200€ognitive psychologith ed.). Australia ; Belmont,
CA: Thomson/Wadsworth.

Strauss, A. C., & Corbin, J. (Eds.). (199@younded theory in practicd housand Oaks,
CA: Sage.

Topp, K. S. (2004). Prosection vs. dissectiondileate continues: Rebuttal to Granger.
The Anatomical Record Part B: The New AnatomistBeB), 12-14.

Winkelmann, A. (2007). Anatomical dissection agaching method in medical school: a
review of the evidencé/edical Education, 41), 15-22.



113

Winkelmann, A., Hendrix, S., & Kiessling, C. (2007). What do students actually do
during a dissection course? First steps towards understanding a complex learning
experience. Academic Medicine (8@), 989-995.



