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Abstract

Objectives: This study aims to present the experience with several pedagogical tools in a morphofunctional laboratory of a
school of medicine in Brazil.

Methods: Pedagogical strategies were divided into four categories; support materials, represented by a daily script, in accor-
dance with tutorial sessions; practical activities when professors encouraged the students by an explanation about its content
and the objectives to be achieved along the class;complementary (extra) activities with specific script and practice; optional activ-
ities represented by consulting periods, visit to anatomical exhibitions, and international courses.

Results: Activity scripts (Category 1) allowed students to previous study and to obtain an overview about the lab activities.
Practical activities (Category 2) stimulated communication skills and teamwork as well as allowed students to ask questions and
doubts. Complementary practices (Category 3) helped students to improve their knowledge based on the correlation between
the contents from a new perspective. The optional activities (Category 4) were seasonally offered and showed an opportunity
to practice the knowledge in a different reality.

Conclusion: The portfolio of activities for teaching anatomy in active teaching-learning methodology was quite variable and
contemplated important aspects involved in the whole teaching-learning process.
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Introduction

Implementation of new curricular guidelines for medical
schools in Brazil brought many challenges in the develop-
ment of the medical curriculum. Since the previous cur-
riculum was traditionally fragmented in disciplines and
cycles, the new curriculum was developed to be integrated

These new guidelines increased the hours of boarding
school and, consequently, it was necessary to restructure
other areas of the course due to the reduction of their
workload.” These needs arise in order to build an inte-
grated curriculum, whose content should contemplate the
most important points that an egress should have for his

by the construction of thematic modules including basic
and specific disciplines. These contents will depend on the
complexity of the stage along the course, according to the
Miller’s pyramid." New medical courses are “born” with-
in these guidelines and older courses have the great chal-
lenge to adapt itself to this new reality, breaking para-
digms. In this new curriculum, central agent of the teach-
ing-learning process is the student and the professor
become a passive agent; a facilitator of the whole process.”

professional life.

Anatomy has been traditionally taught in wet laborato-
ries (with cadavers and dissections), in a “fragmented way”
of the content of other basic areas, due to its extensive con-
tent.” The implementation of integrated curriculum and
the application of active teaching-learning methodologies,
such as Problem Based Learning (PBL), brought the chal-
lenge to integrate the teaching anatomy with teaching
other basic areas together. In this way, a new kind of labo-
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ratory came up - the morphofunctional dry lab. So, devel-
opment of different pedagogical tools was necessary, due
its new context, and also because of the scarcity of cadav-
eric material.”

In addition to the changes in teaching-learning para-
digms, technological advances must be considered as the
same as the different approaches to work with the “digital
natives” students, whose way of learning is completely dif-
terent from previous generations. It will require from pro-
fessors a new dynamic way during classes, mainly regard-
ing the way of how this knowledge should be transmitted.”
"This conception fits into one of the aspects of the called
“meaningful learning”, in which professors must have to
give real meanings to what they will teach, in order to cap-
ture the whole student’s attention, maximizing the teach-
ing-learning process.”

Therefore, it is extremely important to evaluate and
understand the main aspects involved in the current con-
text of teaching and learning, especially in the use of active
methodologies, so that, at the end of the process, the
egresses may have all of the skills and competences
required in their professional field with a critical and
reflexive attitude.” The objective of the study was to
describe the experience in the use of several teaching-
learning tools in a morphofunctional laboratory of a new
school of medicine in Brazil.

Materials and Methods

The study was conducted in accordance with Helsinki
guidelines. This was a descriptive study that describes the
experience in teaching anatomy using different pedagogi-
cal strategies and tools whose were developed and applied
in the morphofunctional laboratory. This was based on
previous literature, adapted and improved to the local real-
ity. These tools had always been used in addition to text-
books, anatomical atlases (printed or digital), softwares and
electronic addresses on the web.

These strategies were divided into four categories:

* Category 1 (support materials for activities): The
main tool was the daily activity scripts. These scripts
were detailed and elaborated based on the content that
was previous discussed in the tutorial sessions. It was
divided in two parts: learning objectives and
organs/structures to be observed (Figure 1). The script
was previously available to the student, in order to
allow them to know the content and the objectives to
be achieved, enabling a better discussion during the lab
and, consequently, a better comprehension at the end.

* Category 2 (practical activities): The activities were
developed in the morphofunctional laboratory.
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Figure 1. Sample of a general aspect of the activity guidebook. (a) Frontal
cover and learning objectives; (b) Anatomy guide of the daily activity;
(c) Histology and imaginology guide for correlation with anatomy.

Professors encouraged the students with a general
explanation about the content of the script and the
objectives to be reached. Students were stimulated to
use anatomical models and charts, softwares and web
pages, questionnaires (quiz sections), as well as text-
books and printed or digital atlas of anatomy to find
answers and solve “problems”. In order to make the
activity more dynamic, students were divided into
groups for presentation (seminars or skits) and discuss
the daily objectives with their colleagues (Figure 2).
* Category 3 (complementary activities): The stu-
dents developed their complementary activities at
predetermined times guided by a specific script. The
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following tools were used: dissections of animal vis-
cera (heart, liver, kidneys and lungs) with focus on
comparative anatomy and physiology (Figure 3);
study based on manipulation of parts or entire
corpses in the wet anatomy lab. Depending on the
content, students were encouraged to construct
anatomical models with different materials such as
plastic, styrofoam models, plaster, modeling mass and
resin (Figure 4).

* Category 4 (optional activities): Optional activities
were also offered and included such as weekly consult-
ing with professors, visit to anatomical exhibitions
(when available), and an annual international anatomy
courses performed at the Miami Anatomical Research
Center Institute (M.A.R.C. Institute) in the United
States of America (Figure 5).

Results

All of the activities categorized above were systematized
and included in the routine of the activities developed in
the laboratory for all students from the first to the fourth
year (about 400 students).

In Category 1 (support materials for activities), all the
scripts referring to the thematic module were available
previously to all students, at the institutional digital plat-
form. This allowed students to have an overview of what
would be addressed during the lab, and allowed them to
come more prepared for the daily activities which includ-
ed other disciplines, such as histology, imaginology, phys-
iology, etc. This integration was important to give stu-
dents a more holistic view of the anatomical structures as
showed in the Figure 1. Students were stimulated to con-
tribute with the improvement of the scripts through criti-
cisms and suggestions.

Considering the practical activities (Category 2), it was
observed that the introduction guided by the professors
regarding the schedule of the daily activities allowed the
students to ask questions and doubts, making clear some
concerns that could be appear during their previous read-
ing of the study guide. The different dynamics, such as the
use of online quiz sections developed by the professors,
made the students to integrate the content to be studied
and help them to develop communication skills and team-
work, denying doubts and raising questions that were of
general interest (Figure 2).

Complementary activities (Category 3) were directly
correlated to the content of the morphofunctional labora-
tory and to the tutorial sessions. The general observation
was that these activities helped students to improve their
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Figure 2. Overview of an online questionnaire activity to better explain
the content.

knowledge based on the correlation between the contents
from a new perspective, since the dynamics of the activity,
as well as the practice in a non-ordinary environment,
allowed a better concentration and perception allowing a
holistic view of the whole content by the use of compara-
tive anatomy (Figure 3) and as showed in the “construc-
tion” of anatomical models (Figure 4).

Figure 3. Dissection of animal viscera for comparative anatomy. In this
figure, coronary arteries of a bovine heart are shown.
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The optional activities (Category 4) could have costs,
and depended on exclusively the availability of the activity,
or the student’s will. Because they were optional activities,
even at no cost, in many times the participation was low,
especially in consultancies. However, when the cost of
transportation was covered by the university, the visit to the
anatomical exhibition “The Incredible Human Body” was
attended by all students. The participation in the interna-
tional anatomy course proved to be a very positive experi-
ence not only because of the opportunity to know an inter-
national institution, but also through contact with fresh
frozen specimens and the practice of different language as
well as culture (Figure 5).

Discussion

The technological evolution, the profile of the new gen-
eration and the real needs in the expanded understanding
about health-disease process have brought questions to
the traditional teaching-learning process in medical
schools regarding the effectiveness on its new context. In
this way, many other teaching-learn methodologies was
developed and incorporated into the curriculum of the
medical schools, mainly the new ones.” These method-
ologies have broken paradigms by introducing new con-
cepts based on the “inversion” of the teacher-student rela-
tionship. In this new context, students take the role of the
active agent in the construction of their knowledge and
the professor takes the role of facilitator of this process."

In the new educational scenario, the transmission of
knowledge through merely expositive classes or in tradi-
tional laboratory practices, has been questioned and oth-
ers new teaching-learning tools have been introduced with
the main objective of stimulating the student to “learn to
learn”.” In this way, Mourthé Filho et al.”’ emphasized
that the educator must act effectively and apply innovative
didactics to overcome new challenges in the teaching-
learning process. Montes and Souza" such as Costa et al.”
have stated that the use of different tools in teaching
anatomy facilitates learning and improves student per-
formance. These aspects reinforce the need to introduce
different teaching-learning tools as applied in the present
study.

The previous availability of the activity scripts
(Category 1) proved to be an important aspect that
allowed the previous study of the content and, conse-
quently, the better use of time with professors in the lab-
oratory. The purpose of the scripts was to explain the con-
tent to the students specifying what they should know at
the end of its execution. It was stablished that the lack of
clarification about the goals to be achieved in a specific
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Figure 4. Model built with wood and glass to study anatomical planes
and axes.

Figure 5. Advanced anatomy course at M.A.R.C. Institute — Miami, FL,
USA.
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activity may result in a poor performance.”” Thus, the
perception about the direction of the study and what
should be known about that content, was relevant since it
allowed the students to take their doubts and to comple-
ment their study begun in the tutorial sessions.

The different dynamics adopted during a lab session
allow students to feel motivated and stimulated to learn
more. In this way, every pedagogical resource that helps
students in the construction of their knowledge must be
used.” The encouragement of students to work in groups,
to organize seminars and presentations, may expose ques-
tions whose often not raised when they studied alone.”
"The variety of pedagogical tools listed in Category 2, such
as anatomical models, charts, short presentations, skits,
team based learning, and seminars, made the activities
more dynamic and interesting, since the perception was
that the students felt involved and valued in the construc-
tion of their knowledge.

Considering Category 3, students had the opportunity
to verify the texture and the whole aspect of a fresh organ-
ic structure (animal organs), besides practicing manual
and dissecting skills, allowing the correlation with the
human body through comparative anatomy."”

In Brazil, the main difficulty in obtaining corpses is
due to ethical or legal limitations. Then, the practice of
anatomical dissection is not a reality in many universities,
especially the younger ones. However, the study of previ-
ously dissected parts of cadavers allow students to precise-
ly locate different structures of the human body. This
strategy was also used in the morphofunctional laboratory
as a complementary activity. The construction of anatom-
ical models was used at the end of the modular content.
Students were divided into groups and were stimulated to
build and present their work for the whole class. This ped-
agogical tool has proved to be effective, since it has the
capability to develop attitudes, values, skills and, conse-
quently, greater fixation of the content addressed."”

Among the activities without costs (Category 4), it is
important to highlight the consulting periods. This strat-
egy was individually and designed to provide an opportu-
nity to ask questions, as well as for a specific guidance to
plan the best way to study. However, there was a low par-
ticipation of the students that may be explained by the
excess of activities along the week in a medical course who
applies the PBL in its entire curriculum. The art exhibi-
tion called “The Fantastic Human Body” had the cost of
transportation covered by the university with great partic-
ipation of the students. Despite being a seasonal activity, it
was a good opportunity for students to know cadavers pre-
served by the plastination technique.”
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The internationalization of undergraduate students is
an increasingly growing reality that promotes the possibil-
ity of knowing other realities. It has been promoted the
interest of students in order to expand their knowledge,
creating a more critical and reflexive view of multicultur-
alism."""” International anatomy courses, performed at the
M.A.R.C. Institute, were fully funded by the students. In
this way, the participation has become limited mainly
because its relatively high costs. However, students have
described that the internationalization experience in a
cadaver lab was extremely relevant in the context of teach-
ing-learning process. Their main perception was that the
manipulation of fresh cadaver, giving a more realistic sce-
nario and maximizing the learning due to the quality of
the specimens."”

Conclusion

"The portfolio of activities developed for teaching anatomy
in a course that uses active teaching-learning methodolo-
gy (PBL) was quite variable and contemplated important
aspects involved in the whole teaching-learning process as:
self-directed study, manual and communication skills and
teamwork. In addition, students were guided to have a
critical and reflexive position on the content who was con-
textualized to the integrated curriculum of the course.
These activities should be evaluated and improved along
the process, as well as the addition of new pedagogical
strategies in order to facilitate comprehension."
However, the use of these teaching-learning tools should
always be contextualized based on the available structure
and local reality to be better used.
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