Role-Play Preceded by Fieldwork in the Teaching of
Pharmacology: from “Raw Sap” to “Elaborated Sap”
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ABSTRACT

Background: The task of teaching abilities, attitudes and knowledge, which can sometimes be com-
plex, related to the safe and efficient use of medications, stands as a great challenge faced by medical
schools nowadays. The role of the prescriber, therefore, who promotes the rational use of medication at
undergraduate level gains importance in professional training, with a direct impact on public health-
care. In this context, the implementation of teaching methods that allow an active, critical and reflex-
ive medical training for students is desirable in order to enable them to develop the skills required to
manage the main pharmacological classes used by the general practitioner. We intend to describe and
analyse role-play preceded by fieldwork as an educational strategy. Methods: Following the fieldwork
regarding the utilization of the main pharmacological classes used in primary healthcare, 5-6 groups
of students prepared scripts and staged role-plays involving practical aspects of pharmacokinetics,
pharmacodynamics, side effects, and potential drug interactions regarding the main drug types. The
intervention was assessed using students’ responses to questionnaires coupled with Likert scales, the
Dundee Ready Education Environment Measure (DREMM) and semi-structured interviews. There
was a correlation between participation in teaching practice and performance in multiple-choice ques-
tions in the final course evaluation. Results: All students felt involved and motivated in the activity.
78.5% strongly agreed and 19% partially agreed that the method allowed reflection on knowledge,
abilities and attitude, all important to professional practice regarding rational therapeutic prescrib-
ing. The DREMM revealed a score of 129.23, consistent with a more positive learning environment
in a reliable sample (Cronbach’s alpha=0.86). Analysis of the open interviews allowed us to infer that
the students considered the method efficient, dynamic, fun, and enjoyable, which enabled Qreater
understanding and consolidation of the content. The strategy was considered stimulating regarding
group activities, with active participation. Furthermore, it allowed students an opportunity to experi-
ence their future professional reality. The main weaknesses found were the unequal involvement of
individuals in some groups and the great length of time spent in the preparation of activities. In the
final exam, the students who participated in the intervention had, on average, a higher performance
than those who did not take part in it. However, there was no statistically significant difference. Dis-
cussion: Role-play preceded by fieldwork proved to be a promising pedagogical strategy and may be
used in other basic sciences.
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BACKGROUND

RESUMO

Introducao: A tarefa de ensinar habilidades, atitudes e conhecimentos, as vezes complexos, relativos
ao uso seguro e efetivo de medicamentos representa hoje um grande desafio para as escolas médicas,
motivo por que o ordenamento de prescritores que promovam o uso racional de medicamentos em
nivel de graduacio assume importante papel na formagdo profissional, impactando diretamente o
cuidado a satide da populagio. Nesse contexto, a implementagio de métodos de ensino que permitam
uma formagio ativa, critica e reflexiva dos estudantes é desejdvel, a fim de que estes desenvolvam
competéncias para manejar as principais classes farmacolégicas utilizadas pelo médico generalista.
Objetivo: Descrever e analisar o role-play precedido por trabalho de campo como estratégia peda-
gbgica para o ensino de Farmacologia Clinica no curso médico. Métodos: Apés trabalho de campo
sobre a utilizagdo das principais classes farmacologicas utilizadas na Atengdo Primdria em Satide,
grupos de cinco a seis estudantes prepararam e encenaram roteiros envolvendo aspectos priticos de
farmacocinética, farmacodindmica, efeitos adversos e potenciais interagdes medicamentosas relativas
aos medicamentos utilizados. A intervengdo foi avaliada por meio das respostas dos estudantes a ques-
tiondrios acoplados a escalas Likert, ao Dundee Ready Education Environment Measure (DREMM)
e a entrevista semiestruturada. Verificou-se a correlagdo entre a participagdo na pritica de ensino e
o desempenho em questoes de miiltipla escolha na avaliagio final do curso. Resultados: Todos os
estudantes se sentiram envolvidos e motivados para a atividade. Concordaram fortemente 78,5% e
concordaram parcialmente 19% em que o método permitiu a reflexio sobre conhecimentos, habilida-
des e atitudes importantes para a pratica profissional no tocante a prescrigio terapéutica racional. O
DREEM revelou escore de 129,23, compativel com um ambiente de aprendizagem mais positivo do
que negativo, numa amostra confidvel (alfa de Cronbach = 0,86). A andlise das entrevistas abertas
permitiu inferir que os estudantes consideraram o método eficiente, dindmico, divertido e prazeroso,
possibilitando maior compreensio e fixagio do contetido. A estratégia foi considerada estimuladora
para a realizagdo de atividades em grupo, participagdo ativa, além de possibilitar o contato com a
futura realidade profissional. As principais fragilidades apontadas foram o envolvimento desigual
de componentes de alguns grupos e o significativo tempo despendido na preparagio das atividades.
Os estudantes que participaram da intervengdo tiveram desempenho na avaliagdo final da discipli-
na, em média, superior aos que ndo participaram, mas sem diferenca estatisticamente significativa.
Conclusao: O role-play precedido por trabalho de campo demonstrou ser uma estratégia pedagogica
promissora, promovendo aprendizagem ativa e significativa em Farmacologia, com possibilidade de
utilizagdo em outras ciéncias bdsicas.

One possible reason for this matter lies in the fact that

The teaching of pharmacology in Brazil and several other de-
veloping countries has focused on theoretical knowledge of
medicines over the practical aspects of its use. During under-
graduate training, future prescribers are often encouraged to
memorize information on drugs regardless of the clinical set-
ting. Even the references and textbooks, classically used in the
discipline, present contents based on drug information, which
causes variables such as the context of use, cost-effectiveness
and other essential aspects of the professional practice to re-
main unclear tostudents'.

many curricula are still divided — though not always explic-
itly — into pre-clinical and clinical stages. Students may per-
ceive Basic Pharmacology as something completely different
from Clinical Pharmacology, which gives them a fragmented
knowledge and a perception that the teachers and the learning
of Clinical Pharmacology are more “important” and qualified
because they are more applied to the professional practice in
later stages of the course.

Nowadays, the role of Pharmacology, considered as a ba-
sic science, should be to develop contextualized learning and
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not just the mere memorization of facts®. In addition, the inte-
gration of knowledge with social and environmental aspects,
which are decisive in the health-disease process, is disadvan-
taged by some disciplines that focus on dividing their content
into systems, such as in Pharmacology. And that can contrib-
ute to disintegration among these systems and a reduced abil-
ity to perceive the interactions among the mentioned aspects*.

The implementation of a training based on real “problem
solving situations” is one of the proven strategies to minimize
these difficulties and promote the rational use of medicines in
developing countries. In many respects, the content of basic
sciences in pharmacology could be reduced, reserving the tra-
ditional classes (lectures) to those situations in which the sys-
tematization and synthesis of information are essential. Learn-
ing objectives should be based not only on the acquisition of
knowledge, but also on developing the skills and behaviour
required of future prescribers’.

Few studies aim at describing and evaluating educational
strategies that can potentially contribute to the qualification
of future prescribers. We intend to demonstrate that the use
of two active learning methods — role-play and fieldwork —
regardless of the curricular format to which they belong, are
feasible and capable of providing a meaningful Pharmacology
learning in terms of the drug types found in primary health
care. This level of attention represents an important focus in
the training of health professionals in Brazil and many other
countries in the world.

Strategy description

We have used role-play preceded by fieldwork at our medical
school since 2010. The medical school’s curricular structure,
within which Clinical Pharmacology is inserted, is mixed; it
is composed of theoretical classes, but with the workload cor-
responding predominantly to practical classes, with the aim of
applying active learning methodologies.

In this context, the second-year students (large group) are
divided into three medium-sized groups, each with 15 to 18
students. Each of these groups is divided into three smaller
groups of 5 to 6 students. The Pharmacology course lasts 20
weeks and the educational strategy is assessed every 3 weeks.

Preliminarily, the large group is given important infor-
mation about at least 3 drug types in weekly lectures lasting
1h40m. This step aims to provide a first contact with the phar-
macology content and motivate students for the educational
activity itself.

The three types already presented by the teacher are then
assigned to each medium-sized group, and the activity is then
developed in the smaller groups.

Fieldwork

The fieldwork consists of a general /non-specific question, ad-
dressed to a legally authorized prescriber (family physician,
pediatrician, etc.), on the drug type assigned to each small
group (for example: “Hello, Dr. X, I'm doing Pharmacology
fieldwork and would like to know what you think is impor-
tant for a prescriber to know about anti-inflammatory drugs”).

Role-Play
The information collected in the fieldwork, the lectures, and
the available references serves as a basis for the small group to
develop their script, followed by a theatrical presentation (role-
play). During the performance, at least one piece of relevant
practical information should be presented or discussed con-
sidering the following aspects: (a) pharmacokinetics, (b) phar-
macodynamics, (c) adverse reactions, (d) drug interactions (e)
principles for the Drug Rational Use based on randomized clin-
ical trials /systematic reviews/meta-analyses. Students are free
to create scenarios, characters, and scripts for settings such as
medical appointments, ambulatory care visits, among others.
Each small group presents their role-play six times (stu-
dent-presenters) and watches 12 presentations by the other
groups (student-spectators). The student-presenters 'perfor-
mance is assessed through an individual oral test and by the
instrument below.

No Yes Small group assessment

Was the presentation up to 20 minutes long?
Was a written script submitted?
Was there relevant information on pharmacokinetics?

Was there relevant information on
pharmacodynamics?

Was there relevant information on drug adverse
reactions?

Was there relevant information about potential drug
interactions?

Was there relevant information on Evidence-Based
Medicine/Rational Drug Use principles

METHODS

Strategy Assessment (evaluation)
Study setting and participants

104 students, from two classes (one of 51 and the other of 53
students), in the second year of medical school, were put for
ward for the intervention.

All the students agreed to participate in the assessment and
signed the consent form. The research project was approved by
the Research Ethics Committee of Unileste (MG), in the city of
Ipatinga, Minas Gerais State, Brazil (protocol 495 299/13).
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Evaluation

Questionnaires coupled with the Likert scale were developed
and applied after the activities. The student-spectators were en-
couraged to express different levels of agreement with the fol-
lowing: (1) engagement during the activity, and (2) perception
of increased knowledge about drug types after the activity. A
peer review on a scale of 1 to 10 was also requested from the
spectators regarding the performance.

At the end of the semester, the Dundee Ready Education
Environment Measure (DREMM) was used, which is a vali-
dated instrument consisting of 50 questions coupled with a
Likert scale (0-4) that evaluates five areas related to the learn-
ing environment, the results of which can be interpreted ac-
cording to the score below®.

0-50: very poor learning environment

51-100: troubled learning environment

101-150: more positive (than negative) learning environment
151-200: excellent learning environment

Content analysis was performed through a semi-structured
interview, in which students were asked to point out the poten-
tial, weaknesses, criticisms, and suggestions for the intervention.
There was a correlation between participation in the activity and
performance in the multiple-choice questions asked in the end-
of-semester the ory examination. The 95% significance level t-
test was used in order to compare the number of right answers
for the drug type questions between the students who presented
a role-play and those who only attended the presentation.

RESULTS

For the peer assessment, the groups received, on a scale of1 (min-
imum) to 10 (maximum), an average score of 9.15 (+ 1.14) points.

Table 1 shows the results of the evaluations carried out
immediately after the activity, answered by the students who
watched the role-play (n = 104).

TABLE 1
Feedback from students who attended the role-play (%)

Strongly Disagree Neutral Agree Strongly
disagree (%) (%) (%) agree

(%) (%)

75.0 22.1 29 0 0 I wasengagedby (“focused
on”) the activity.

66.3 27.9 58 0 0 My knowledge of the
addressed drug type

increased after my
participation in the activity.

The areas evaluated by the DREEM received an overall
score of 129.23 (Cronbach’s alpha = 0.86), which ismore com-
patible with a positive learning environment than a negative

one (Table 2). Questions 6, 11 and 18 of the DREEM were not
considered because there areno health care activities offered
by the course.

TABLE 2
Results of DREEM

Mean

1. I am encouraged to participate in class 3.21
2.1 can understand the teachers in class 3.41
3. There is a good support program for stressed students 1.19
4. Thave been so tired I can’t enjoy this course 2.79
5. The way I used to study before also works for this course 1.61
6. Teachers have shown patience with the patients 0*
7. The teaching approach is usually stimulating 2.64
8. The teacherridiculesstudents 3.51
9. The teacherisauthoritarian 3.16
10. I'm sure I will be approved this year 532
11. The atmosphere is quiet during classes in the wards 0*
12. This college is quite punctual in the courses (punctuality) — 2.01
13. The teaching is student-centered (more self-learning) 2.04
14. I rarely feel discouraged in this course 2.07
15. I have good friends in college 2.95
16. The teaching is concerned with developing my 2.79
competence

17. The practice of cheating is common in this college 2.04
18. The teachers can communicate well with patients 0*
19. My social life is good 241
20. The teaching is quite cohesive and focused 2.88
21. I feel that I am being well prepared for the profession 2.76

22. The teaching method is concerned with developing my 245
confidence

23. The atmosphere is quiet during classes 2.89
24. The time for teaching is well used 2.13
25. The teaching really emphasizes the learning of 271

memorized facts
26. The previous year teachings prepared me well for this year  2.39

27.1have good memory capacity for all I need 2.32
28. I hardly ever feel lonely 2.28
29. The teacher gives good feedback to students 32
30. I have the chance to develop personal relationships 2.63
31.Ilearned a lot about personal relationships in this 2.76
profession

32. The teacher provides us with constructive criticism 3.12
33. I feel comfortable in the classes 3.07
34. The atmosphere is quiet during seminars BI25)
35. My experience here has been disappointing 291
36. I have a good attention span 241
37. The teacher gives very clear examples 3.31
38. I'm sure about the course objectives 3.15
39. The teacher gets angry in the classroom. 3.19
40. The teacher is well prepared for classes 3.63

41. The search for solutions has been developed in this course ~ 2.87
42. Medical school has given me more satisfaction than stress  2.84
43. The environment encourages me to learn 2.39
44. The school encourages me to be an autonomous learner ~ 2.67

45. Much of what I have seen seems important to the medical 3.28
field

46. 1 live in a comfortable place 3.48
47. The importance of a continuous education is emphasized 3.19
48. The teaching is teacher-centered 2,33
49. I feel free to ask questions in class 2.93
50. The students irritate the teacher 2.69
TOTAL 129.23

*DOES NOT APPLY as it considers welfare aspects that are not offered in the course.
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Performance in the multiple-choice questions ofthe final
examination was compared between the students who per-
formed the role-play and those who only watched it. Four
out of the 40 questions askedwere about different therapeu-
tic types. The students who participated in the fieldwork fol-
lowed by the role-play reported, on average, a higher perfor-
mance than those who did not participate in 7 out of the 10
themes addressed. There was no statistically significant differ-
ence, though (Table 3).

TABLE 3
Students’ performance in the final evaluation

Antidiabeticdrugs 0.07 2.19 2.69
Benzodiazepines 0.86 2,83 227
Phosphodiesterase-5 0.6 2.95 3.1
inhibitors

Drugs used in thyroid 0.74 2.39 227
disorders

Antihypertensives 0.58 2.44 2.6
Antihistamines 0.5 3.16 3.33
Antidepressants 0.21 2.38 3
NSAIDs 0.17 2.17 2.67
Moodstabilizers 0.71 2.57 2.25
Antimicrobial 0.97 2.19 2.2

* Average performance in four questions.

Qualitative analysis of the open-ended questionnaires us-
ing frequency categorization revealed the following results:

Potential of the method
— Efficient, dynamic, fun, enjoyable;
— Allows greater ease in learning the contents;
— Stimulate teamwork;
— Stimulate active student participation;
— Allows students contact with their future professional
reality.

Weaknesses of the method
— Overload of academic activities;
— Unequal engagement of students in some groups;
— The large number of presentations is tiring.

DISCUSSION

Pharmacology courses that are exclusively based on tradi-
tional lectures suppress important aspects in the training of
a future medicine prescriber. Students passively receive infor-
mation, analogous to raw sap absorbed by a tree: a substance
that is not fit for their development or for their future. In this

context, educational interventions should promote students’
prior knowledge, the need to know, the thinking, the self-
organization, the motivation and other essential aspects for
adult learning’.

Adults enjoy learning meaningful and purposeful things.
In the educational intervention addressed in this study,
though not assessed in isolation, the fieldwork was used to
provide information related directly to the professional prac-
tice. The students’ contact with established professionals pro-
vided them with the opportunity to: (1) exercise the ability to
communicate/engage in dialogue, (2) get in touch with the
working environment, and above all, (3) acquire significant
knowledge that will be used in the profession. We emphasize
the need to prepare students for the accomplishment of this
activity, which will help avert embarrassment that health pro-
fessionals may feel due to possible awkward questions and
other potentially unwanted variables (egg.: inappropriate
place or time for the interview, etc.).

Currently, a major challenge for teachers is keeping stu-
dents focused and motivated during educational activities.
This study showed that in the student-spectators group 97.1%
agreed that they had paid attention during the role-play, and
94.2% agreed that they had acquired knowledge about the ad-
dressed drug type. These findings were consistent with the
peer review, in which the score given to the student-presenters
was approximately 91% of the maximum performance.

Despite the student-spectators’perception of their increased
pharmacological knowledge after the presentation, the stu-
dent-presenters demonstrated superior performance in the
final written evaluation, even though it was not statistically
significant. This seems obvious considering that the student-
presenters had invested more time and energy in conducting
the fieldwork and in studying the script for the role-play,
based on the available literature and lectures previously given
by the teacher.

The DREE Mevaluation revealed a more positive educa-
tional environment than a negative one, although three ques-
tions of the questionnaire were not answered by the students.
We believe that this fact did not influence the result achieved
because even if those items had returned a maximum score,
there would have been no change in the final score.

The DREEM can also be analysed through questions,
considering an average of <2 potentially problematic items in
the educational environment®. In our study, item 3 (“There is
a good support program for stressed students”) and item 5
(“The way I used to study before also works for this course”)
were unsatisfactory. The score for item 3 revealed a deficiency,
which can be attributed to either the Pharmacology course
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teacher or the teachers of other subjects taught in the same se-
mester, which indicates the need to identify and refer stressed
students to the effective psycho-pedagogical support program.
Despite the score obtained for item 5, we believe that the writ-
ten exams and the role-play preceded by fieldwork actually
require other forms of study and preparation for the course.
In our reality, the students’ previous educational experience
emphasized passive assimilation and memorization of infor-
mation, which aimed at exams that focused on factual knowl-
edge, with questions of low taxonomy (Bloom)’. With the new
method, new skills in the cognitive sphere were achieved and
other areas were implemented (Table 4).

TABLE 4
Skills incorporated with the method

Skillsincorporated Players involved Activity

Interpersonalrelations /Ethics . students Team work
. studentsandprescriber  Fieldwork

Creativity in the script

development . students Team work
Communication ability . studentsandprescriber ~ Team work
Analysis/ synthesiscapability . students Team work
Artisticability . students Roleplay
Give / receivefeedback . studentsandteacher Roleplay
Solution of high taxonomy

questions . students Writtenexams

The intervention results, although positive, demonstrated
some limitations. The absence of a control group and the fact
that the role-play is considered for evaluation in the discipline
may represent a selection bias. Moreover, only the students’
satisfaction or reaction and some cognitive or behavioural
skills were measured, which places the program evaluation on
Kirkpatrick’s second-level.After the role-play presentation,
the acquired pharmacotherapeutic skills were not assessed,
for example, in relation to standardized patients (correspond-
ing to Kirkpatrick’s third-level) or in different circumstances
in the later stages of the course (corresponding to Kirkpat-
rick’s fourth-level). The impact of the intervention on profes-
sional practice could not be evaluated, thus further studies are
needed to verify the impact of a long-term intervention.

Inshort, fieldwork followed by role-play proved tobeanap-
propriate strategy to promote an educational“photosynthesis”,
a transformation of the pre-existing information and the infor-
mation transmitted by teachers — raw sap — into a meaningful
and directly applicable learning to the professional practice
— elaborated sap. The educational experience through which
the students were submitted allowed them to remain active
during the teaching-learning process, in a safe environment,
where they were able to discover, discuss and construct. More-

over, the activity also promoted significant learning, seeing
that it offered the two conditions for its construction: the pres-
ence of a potentially significant content and the adoption of a
motivational and favorable attitude towards learning, based
on previous, recent and remote experience and knowledge
from the students™.This is a high potential strategy to be also
used in other basic science disciplines.
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