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Objective - To report a training program in cardiology
emphasizing changes in its pedagogical practice. These
changes were put into practice by some teachers at the Medical
School of Porto Alegre of the University of Rio Grande do Sul
(FAMED/UFRGS) aiming to make faculty and student activities
more dynamic and to promote more efficacious learning. The
training program is directed at 5th semester medical students
and aims at a behavioral change in teachers and students to
promote more interaction, to favor exchanges, and to make the
teaching-learning process easier, always maintaining the
patient in the center of the medical activity.

Methods - The program emphasizes the definition of
general and specific objectives for each activity to be deve-
loped by the students, with training in the area of admissi-
on to the cardiology service, with special emphasis on be-
havioral change in the cognitive, motor, affective, and at-
titudinal areas. Knowledge was developed by means of
interactive seminars with initial and final assessment tests
to identify students’ and teachers’ performance. The stu-
dents were evaluated in an immediate, continuous, and
progressive way in their daily activities and through com-
parison of the results of 2 tests, one applied at the begin-
ning of the training and the other at its end. These 2 tests
contained the same questions.

Results - We systematically assessed 560 students
over 4 years. The mean grades of the tests performed prior
to and after the 244 seminars were 7.38±1.66 and 9.17±
0.82, respectively (p<0.0001). For the tests applied at the
beginning and at the end of the training, the mean grades
were 5.61±1.61 and 9.37±0.90, respectively (p<0.0001).

Conclusion - The program proved to be efficient both
for the students’ learning and for assessing their perfor-
mance in a systematic and objective way.
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Medical education has become more and more deman-
ding and complex due to the multiplicity of investigative
and therapeutical innovations introduced into the services
dedicated to teaching. Of these, we can emphasize the in-
corporation of new technologies to identify and solve pro-
blems, and the extension of medical residency programs and
postgraduate courses with their research projects. These
new fields of activity have broadened the areas of teachers’
activities and the horizon of possibilities for students.

In regard to undergraduate education, how has it been
performed? Will the simple incorporation of the student into
the complex system of multiple investigative and therapeu-
tical focuses provide the best conditions for them to acquire
knowledge, skills, behavior, and ethical postures?

The following Brazilian saying is very popular: “the
one who learns, is the one who does, and only the one who
knows, does”. To assume that a student learned something
just because he was present during the time a specific task
was performed in a given health service may represent a
false assumption of what a student really learned and what
he really knows how to do.  Learning cannot be seen just as
the result of rote memorization.

Until the mid 1960s, tests were used to assess students’
knowledge (stored information), but other elements cur–rently
considered substantial, such as projects, programs, curriculum,
teacher’s performance, and even the conditions and resources
provided by educational institutions, were not valued then 1.

Very slowly, however, other proposals for evaluation
have appeared and have been used so far. These proposals
have changed the emphasis given to the role played by eva-
luation in the learning-teaching process. Since then, evalua-
tion began to be seen as a learning opportunity, for both stu-
dents and teachers. These new assumptions have revealed
the need for a program, for sharing the objectives to be rea-
ched, and for defining instruments and criteria that allow
the recognition and evaluation, with the maximum safety
possible, of the progression of the students, both in regard
to the intellectual construction of knowledge or the deve-
lopment of skills and the mastering of practical techniques
involved in medical practice.

Educational programs should consider broader as-
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pects, not just focusing on one set of contents and another
set of evaluating questions. This way, other elements, such
as the diagnosis of social needs, the formulation of objec-
tives, the selection of contents in the program, the teaching
techniques, and the evaluation processes, have appeared in
the teaching programs.

Therefore, we understand that the teaching-learning
process should comprise scientific discipline so that the
objectives can clearly express what the students should
accomplish and the conditions offered during their tenure.
This should be the guiding approach to any type of
evaluation. Quoting the Cheshire-Cat in Lewis Carroll’s
Alice’s Adventures in Wonderland:

“…Come, it’s pleased so far,” thought Alice, and she
went on. “Would you tell me, please, which way I ought to
go from here?”

“That depends a good deal on where you want to get
to,” said the Cat.

“I don’t much care where –“ said Alice.
“Then it doesn’t matter which way you go,” said the Cat 2.
In our training program, evaluation is no longer un-

derstood as an instrument of analysis of the students’ per-
formance, but a learning opportunity for both students and
teachers. Evaluation serves as a way to identify the possi-
ble difficulties and the relevance of the program, and even to
rethink the teachers’ performance 3.

This study aims to report a new modality for teaching
cardiology, which was introduced for undergraduate students
in our service, and also to report the results obtained during the
first 7 years of its application and 4 years of follow-up.

Methods

In a first phase, we tried to identify the conditions pro-
vided by the  Cardiology Service to achieve the objectives
of teaching the disciplines defined by the Department of In-
ternal Medicine of the Medical School of the Universidade
Federal do Rio Grande do Sul.

Once the study was concluded in 1992, we implemen-
ted a new model of teaching through which we could cali-
brate the conditions of the Service with the objectives of
the discipline. New techniques of theoretical teaching were
then introduced with a better systematization for teaching
skills and behaviors to students undergoing curriculum trai-
ning in their undergraduate education. The project was not
part of a curriculum change or of a new proposal for medical
school education. The training sessions lasted 4 weeks, in
which 14 students divided into 2 groups of  7 each participa-
ted, and 6 teachers alternated with the activities at each chan-
ge of students. The evaluation system was especially em-
phasized so that we could follow up the performance of the
students, teachers, and the service in a permanent, conti-
nuous, and progressive way. Superposition of the teachers’
activities in their multiple tasks in the Service was avoided.
For this, the levels of knowledge, skills, behavior, and attitu-
des that should be the objectives of undergraduate educa-
tion were defined, as also was the approach that should guide
the teachers’ actions in regard to the students 4,5.

In the following phase, the objectives regarding
knowledge, skills, behavior, and attitudes that the students
should acquire by the end of the training program were defi-
ned and were as follows: to adequately collect data of anam-
nesis and physical examination; to explain diagnostic hypo-
theses or lists of problems and to interpret laboratory test
results; to accurately and clearly report the patients’ daily
evolution in the patients’ records, stressing the relevant
facts regarding the clinical findings and the recommended
therapeutical measures; to thoroughly analyze and consi-
der the etiopathogeny of the major diseases of the cardio-
vascular system, the pharmacokinetic actions, pharmaco-
dynamics, dosages, and side effects of the prescribed
drugs, and the clinical manifestations of the prevalent car-
diovascular diseases; to adopt primary and secondary pre-
ventive measures, considering the etiological agents and
the risk factors involved in the genesis and progression of
cardiovascular diseases; to recognize emergency and
urgent situations, indicating diagnostic procedures and
pertinent therapeutic measures; to identify rhythm, heart
rate, indicators of cavity hypertrophy, ischemia, lesion, ne-
crosis, and bundle-branch block in the conventional elec-
trocardiogram; to identify, through conventional radio-
graphy, the enlargement of the cardiac cavities and signs of
right and left heart failure; to develop a proper ethical ap-
proach in relationships with patients, peers, and the work
team; to propose changes in the program to improve the tea-
ching and evaluation processes.

In regard to the development of the motor area, special
emphasis was given to the tutorial role played by the teacher
when performing the patient’s physical examination, analyzing
laboratory test results, and discussing topics in small groups.

The development of cognitive skills was provided by the
following activities: presentation of 7 seminars (ischemic syn-
dromes, myocardial infarction, pathophysiology and diagnosis
of heart failure, treatment of heart failure, systemic arterial hy-
pertension, valvular heart diseases, primary cardiomyopathies),
theoretical classes on electrocardiography, and assignment of
tasks that stimulate study in an independent way or in small
groups, such as reading, using a microcomputer and video, ac-
cessing the Internet, and elaborating on patients’ reports; clinical
meetings with the teachers, residents, and postgraduate
students; and journal club. These activities are listed in a pre-
viously defined schedule in appendix 1.

The seminars were the most important tools for develo-
ping cognitive skills, and they were presented in a way that
promoted integration between the state-of-the-art knowledge
and the development of medical skills and management.

On the first day of training, the students were introdu-
ced to the program and received a copy of the proposed ac-
tivities, the modules of the 7 meetings inclusive. The dates
and places of these activities, their specific objectives, their
program, their educational strategy, the evaluation system,
and the bibliographic references were specified there. At the
beginning of each seminar, the students answered 10 ques-
tions (initial test) related to the objectives and the training
program. Then 4 students were randomly chosen, and they
had 15 minutes (each) to deliver an exposé of the seminar
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topic, which was followed by a discussion involving the re-
maining students and teachers. At the end of the activity,
the initial questions were answered once again (final test),
according to already known models 6. The modules of the 7
seminars were developed according to the same pattern, as
exemplified in appendices 2 and 3.

This way, the student could be assessed in an immediate,
continuous, and progressive way encompassing all activities
performed during the training. The teachers were responsible
for the assessment in their areas of activity. Meetings with
teachers of the different cardiology subspecialties were
performed to promote a coordinated evaluation of each
student. Medical skills and management were assessed by the
teachers through systematic observation, in a daily follow-up
of the students, in their activities with the patients, using a
spreadsheet to assess performance, according to appendix 4.

The parameters used were the quality of the anam-
neses and physical examinations, elaboration of diagnostic
hypotheses, requisition and interpretation of laboratory
examinations, therapeutical management, preventive mea-

sures, quality of the patient’s daily evolutions, knowledge
shown in group discussions and in the reports provided to
the teachers. Acquisition of knowledge during the training
program was objectively assessed through initial and final
tests performed on the occasion of the seminars and throu-
gh the comparison of the results of 2 tests, one given at the
beginning of the training and another at its end, comprising
20 multiple choice or discussion questions 7-9.

Data were presented as media ± standard deviation.
The answers to all questions were analyzed using the Stu-
dent t test and Fisher test for paired data, and the signifi-
cance level was previously defined as 5%.

On the last day of training, in addition to the already
cited test, the students answered, anonymously, a ques-
tionnaire with objective multiple choice questions about
their opinion about the teaching techniques used, the per-
formance of the teachers in each specialty, and the con-
ditions of the service 10.

Results

We assessed 560 students divided into 40 groups in
the first 4 years of the training program.

Appedix 1
Schedule of the activities

Monday Tuesday Wednesday Thursday Fridey

7:30 - 8:00 A.M. Patients' evolution Patients' evolution Journal club Patients' evolution
8:00 - 8:30 A.M. Patients' evolution Patients' evolution Patients' evolution Patients' evolution Seminar with the teacher

(8:00 - 9:30 A.M.)
8:30 - 10:20 A.M.  Evaluation / discussion of Evaluation / discussion of Evaluation / discussion of Evaluation / discussion of Patients'evolution

  cases with the professor cases with the professor cases with the professor cases with the professor Evaluation / discussion of
cases with the professor

(9:30 - 12:00 A.M.)
10:30 - 12:00 A.M.   Seminar with the teacher ECG class ECG class Discussion of clinical cases,

integrated with the postgraduate course

Apendix 2
Seminar 1 - Ischemic syndromes

      Date..../..../....

Professor in charge: ..................

Specific objectives: after attending the seminar under the supervision
of a professor, the student should be able to: 1) describe the theories
that try to interpret the genesis and progression of coronary athe-
rosclerosis; 2) report the risk factors involved in the genesis and pro-
gression of coronary atherosclerosis, citing some studies that support
the current knowledge; 3) describe the clinical forms of ischemic
syndromes, characterizing the clinical findings of stable angina and
its different forms; 4) describe the characteristics of the pain of angina
pectoris, and the triggering, relieving, and aggravating factors of this
clinical manifestation; 5) cite other disease that may be confused with
angina pectoris; 6) cite the sequence of laborary investigation in
ischemic syndromes (tredmill exercise test, echocardiography, myo-
cardial scintigraphy, with the use of drugs, Holter monitoring, and
coronary angiography); 7) to elaborate a therapeutical plan for each
of the ischemic syndromes, describing the pharmacokinetics, phar-
macodynamics, effects and side effects of the drugs used in their
treatment, highlighting the nitrates, the beta-blockers, the calcium
antagonists, the antiplatelet agents, the anticoagulants, and the
measures of myocardial revascularization using bypass grafts or
invasive hemodynamics.

Appendix 3
Training program

1) Pathogenesis of coronary atherosclerosis and its risk factors: major
theories that try to explain the endothelial lesion, the formation and
progression of the atheroma, and the participation of risk factors; 2)
concept of myocardial ischemia and its pathophysiology: notions on
flow supply, demand, and reduction; 3) clinical characteristics of
myocardial ischemia: stable angina pectoris, unstable angina pectoris
(of recent onset, with a change in character, angina decubitus,
intermediate coronary syndrome, postinfarction angina, and the
Prinzmetal variant); 4) concept of functional myocardial ischemic: cau-
ses and mechanisms; 5) silent myocardial ischemia - incidence,
significance, and evaluation; 6) laboratory tests to support the diagnosis
of myocardial ischemia and its risk stratification (exercise test, drugs,
Holter monitoring, echocardiography, myocardial scintigraphy, coronary
angiography). Which trests should be asked and when?; 7) drug
treatment of ischemic syndromes: coronary vasodilators; beta-blockers;
calcium channel blockers; antiplatelet agents; others. Pharmacokinectcs,
pharmacodynamics, dosagens, and major side effects; 8) secondary
prevention in ischemic syndromes; 9) treatment of myocardial ischemia
using invasive hemodynamics; 10) treatment using myocardial
revascularization surgery: when it is indicated.
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The mean grades on the tests applied at the beginning
and at the end of the training were, respectively, 5.61±1.48
and 9.17±0.82 (p<0.0001), and the mean grades in the initial
and final tests of the 244 seminars were, respectively,
7.38±1.66 and 9.37±0.90 (<0.0001) (tab. I).

Discussion

Traditionally, the services dedicated to teaching car-
diology use, as an educational strategy, a list of contents or-
ganized as programs of disciplines, which are delivered in
magisterial classes for huge groups of students and follo-
wed by practical activities at the patient’s bedside. The eva-
luation procedures, with rare exceptions, are based on as-
pects observed by the teachers, on the apparent interest of
the student, attendance to activities, and the results of writ-
ten tests. This practice of evaluation has been part of the

pedagogical procedures that have provided the formation
of generations of professionals, who are dedicated to me-
dical teaching, assistance, and research 11.

However, multiple, new techniques have been intro-
duced more and more for the diagnosis and treatment of car-
diac diseases. All this progress that undoubtedly boosts
medical science draws part of the teacher’s attention away
from the activities involving undergraduate education.

Simultaneously with the occurrence of advances in
the medical area, the teaching concepts and learning also
evolved in their pedagogical techniques. Acquisition of
this new knowledge about the characteristics of the process
of learning and of all mechanisms involved in the construc-
tion of knowledge does not allow us to remain immobilized in
our actions regarding teaching conditions 12.

The formation of a physician at the undergraduate or
postgraduate level, or both, needs to be rethought as far as its
pedagogical practice is concerned, because to accompany
the development of science, the communications, and the
results of research, among others, teachers require constant
updating. This attention naturally implies a greater amount of
time spent in updating knowledge, which, however, should
not affect the amount of time dedicated to students.

So, we face a dilemma: how can a teacher incorporate
these new requirements and be efficient in all his actions?
The answer leads us to an unquestionable point: the teacher
needs to review his pedagogical practice if he wants his tea-
ching work to be successful. Therefore, it is currently unac-
ceptable that a teacher does not correctly assess the de-
velopmental stage of his students. Identifying the level of
knowledge and skills of the students at the beginning of the
training is indispensable, so that one may verify whether
they reached the objectives proposed by the end of training.

During the development of our study, we recognized
that the level of cardiology knowledge among the students
was distinct in the different groups, as were the level of in-
terest and the expectations of each student. The necessity
to consider this previous knowledge is inherent in the cons-
tructionist conception about gaining knowledge, because
this activity cannot be carried out from scratch. Assimila-
ting new knowledge and constructing meanings always in-
volve the possibility of establishing contact, which will only
occur based on something already known.

When the student has to learn something new, he al-
ways uses a series of concepts, conceptions, representa-
tions, and knowledge acquired from previous experiences,
such as reading and interpretation instruments. These ins-
truments will determine most of the selected information,

Appendix 4
Model of the student's follow-up in the teaching-learning process

After undergoing training in the cardiology service of the Hospital de
Clínicas de Porto Alegre (HCPA), the 5th - semester medical student
should be able to use the following approach when managing a patient
with myocardial infarction.

Grade A
The student is able to establish  the diagnosis of myocardial infarction
based on signs and symptoms. The student is also able to develop the
differential diagnosis; to request and interpret biochemical tests that
confirm the diagnosis; to identify the signs of lesion, necrosis, and
ischemia on the electrocardiogram; to describe the pathophysiological
mechanisms of myocardial infarction; to indicate the correct treatment
for pain in the indwelling phase, during transportation, and in the in-
hospital phase with the correct dosages of morphine or meperine; to
correctly use nitrates, aspirin, beta-blockers, and lidocaine in the in-
hospital phase; to indicate the use of thrombolytic agents or heparin, or
both, in time; to indicate the therapeutical measures to be adopted in the
in-hospital and posthospital phases; to determine a plan to stratify the
groups at risk; to recognize the major clinical complications in the acute
phase of myocardial infarction.

Grade B
The student is able to establish the diagnosis of myocardial infarction
based on signs and symptoms. The student is also able to provide a
differential diagnosis; to identify the signs of lesion, necrosis, and
ischemia on the electrocardiogram; to describe the pathophysiological
mechanisms of myocardial infarction; to indicate the correct treatment
for pain, for reducing ischemia, for spasm reversion; to indicate the correct
treatment or prevention of arrhythmias and measures of reperfusion in
the prehospital phase; to indicate the major therapeutical measures in
the in-hospital phase; to recognize the major complications of the acute
phase of myocardial infarction.

Grade C
The student is able to establish the diagnosis of myocardial infarction
based on signs and symptoms. The student is also able to provide the
differential diagnosis with other disease; to request and interpret
biochemical tests that confirm the diagnosis; but the student needs help
to analyze the electrocardiogram.

Grade D
The student is able to establish a diagnosis of myocardial infarction based
on signs and symptoms. The student is also able to provide the differential
diagnosis; to request biochemical tests to confirm the diagnosis and ask
for help in interpreting them; to indicate a compatible treatment. The student
is able to adopt measures of secondary prevention and treatment in the
posthoshospital phase, but he is not able to perform risk stratification.

Grade E
The student missed the activities.

Table I - Results of the tests given before and after the seminars
and of those given at the beginning and at the end of the training

program

Seminar tests Training tests p

Pré-teste 7.38±1.62 5.61±1.48 <0.0001
Pós-teste 9.37±0.90 9.17±0.82 <0.0001
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how it will be organized, and the type of relations establi-
shed between each piece 6. Therefore, the first reading of
any new knowledge content depends on the student’s ba-
ckground.

Our training program was implemented based on a re-
formulation of the pedagogical practice aiming to help un-
dergraduates become more self-confident and efficient in
their learning process.

We could have followed several paths in this search.
But we chose to define objectives and carefully emphasized
planning teaching situations and selecting the contents,
and, in particular, we renewed attention to the evaluation
process. Therefore, the program is characterized by the de-
velopment of individual or small-group works with a special
emphasis on practical activities for acquiring medical skills
and management.

The innovative objective of the program was the sear-
ch for the integrated development of cognitive and motor
skills and of medical management and attitudes, based on
the principles of investigation, on continuing study, and on
critical and creative sense 13-15.

With this new approach, we observed, in an objective
way, the students’ achievements at different times of evalua-
tion. It is worth noting that the students also assessed the
training program, the teachers, the quality of the service,
and the strategies used in the theoretical and practical tea-
ching situations as positive.

The analysis of the tests given before the seminars
showed that the students had undergone good preparation
for the activity, considering that the mean grade prior to
discussions was 7.38±1.62, and after the seminar it was
9.37±0.9 (p<0.0001). One of the objectives of our program

was to make students study independently, and this was
achieved because the students arrived well prepared for the
seminars. Certainly, this is a way to develop the habit of
continuing study, based on self-evaluation. Comparing the
mean grades obtained before and after the seminars, the effi-
cacy of the technique is evident. From the point of view of
global achievement in the cognitive area during the training,
the results were identified by comparing the mean grades ob-
tained on the tests performed at the beginning and at the end of
the training program comprising the same 20 questions. In the
latter, a significant enhancement in student’s per–formance
was also evident. The mean grades obtained in the tests
given at the beginning and at the end of training were
5.61±1.48 and 9.17±0.82, respectively (p<0.0001).

Objectively, the training program has been reaching its
goals with a very low failure index (4%).

We do not intend to prove that this teaching model is
better or more recommended than others, but it certainly
considers teaching in a differentiated way. We can state,
however, that the results considered positive here have been
maintained unaltered in the different groups over 7 years.

We suggest that other training programs with the same
characteristics should be implemented in other places, so we
can perform comparative studies, and, if necessary, rethink
our program.

Finally, we emphasize that we believe that several pa-
ths exist leading to an efficient result in teaching cardiology
to undergraduates. However, we fear that, in the face of cur-
rent technological development, the art of medicine may be
lost. From our point of view, we can prevent this type of loss
by implementing training programs with systematic student
follow-up.
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