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RESUMO 

 
O uso de metodologias ativas no ensino da atenção farmacêutica. Alessandra Rezende 

Mesquita, São Cristovão, 2015. 

Objetivo: avaliar o uso de metodologias ativas no ensino da atenção farmacêutica. Métodos: 

o estudo foi realizado em quatro etapas. Inicialmente, foi realizada uma revisão sistemática da 

literatura com o intuito de identificar os estudos sobre o ensino da atenção farmacêutica no 

mundo. Para tanto, as bases de dados LILACS, PubMed, SCOPUS, EMBASE e ERIC foram 

revisadas, utilizando os descritores “Pharmaceutical services”, “Pharmaceutical care”, 

“Medication Therapy Management”, “Learning”, “Education” e “Teaching”. Em seguida 

foi realizado um grupo focal com professores da disciplina atenção farmacêutica em 

instituições públicas do país, com o objetivo de obter suas opiniões sobre os conteúdos e as 

habilidades a serem ensinados na disciplina de atenção farmacêutica e as estratégias de ensino 

mais adequadas. Após esta etapa de determinação dos conteúdos e estratégias de ensino, a 

disciplina de atenção farmacêutica em foi implantada em 2013. Os métodos de aprendizagem 

ativos utilizados foram: aula expositiva dialogada, simulações e estudos de caso. Nesta etapa 

foram avaliadas as experiências dos estudantes com a disciplina e foram obtidas informações 

sobre suas preferências em relação às abordagens de ensino empregadas. Por fim, foram 

determinados os objetivos de aprendizagem e a disciplina em novo formato foi aplicada no 

primeiro semestre de 2014. Nesta etapa, foram avaliadas a aprendizagem dos discentes e a 

percepção dos estudantes sobre suas competências para a prática de atenção farmacêutica. 

Para avaliação da aprendizagem foram utilizados quatro tipos de exames em sala de aula 

(prova discursiva escrita, seminários, exame clínico objetivo estruturado - OSCE e paciente 

virtual). Resultados: Na revisão sistemática 25 artigos preencheram os critérios de inclusão. 

Nestes, diferentes métodos de ensino foram descritos, sendo as simulações e a aprendizagem 

baseada em problemas os métodos mais citados. O grupo focal com professores mostrou que 

novos métodos de ensino devem ser implantados a fim de garantir disciplinas de atenção 

farmacêutica efetivas. Na avaliação da disciplina em 2013, a aplicação das metodologias 

ativas demonstrou a satisfação dos discentes. A maioria (94,6%) dos estudantes percebeu que 

o uso de métodos ativos de ensino pode proporcionar o desenvolvimento pessoal e 

profissional. Na etapa final do estudo, 33 estudantes realizaram os quatro tipos de avaliação 

da aprendizagem utilizados na disciplina. Destes, 25 eram do sexo feminino (75,75%), com 

idade média de 23,43 + 2,82 anos e cursando quarto ano da graduação em Farmácia. A média 

geral dos estudantes nas avaliações foi 7,97 + 0,59 e o desempenho no método do paciente 

virtual foi estatisticamente superior aos outros métodos. Na avaliação de percepção de 

competência para a prática de atenção farmacêutica, a comparação dos escores pré-teste e 

pós-teste mostrou melhora estatisticamente significativa (p < 0,05) para todas as competências 

avaliadas. A maioria dos estudantes (90%) afirmou que preferiu discplina de atenção 

farmacêutica utilizando metodologias ativas. Conclusão: o uso de metodologias ativas no 

ensino da disciplina atenção farmacêutica demonstrou melhora significativa no desempenho 

dos discentes e na percepção de suas competências para prática da atenção farmacêutica, além 

de apresentar bons níveis de satisfação dos estudantes com a disciplina. 

 

Palavras-chave: ensino, atenção farmacêutica, competências, metodologias ativas de ensino.
 

 

 

 



 

 

ABSTRACT 
 

The use of active learning methodologies in teaching of pharmaceutical care. Alessandra 

Rezende Mesquita, São Cristovão, 2015. 

Objective: to evaluate the use of active learning methodologies in teaching pharmaceutical 

care. Methods: this study was conducted in four stages. Initially was realized a systematic 

review of the literature in order to identify studies on the teaching of pharmaceutical care in 

the world. Therefore, the LILACS, PubMed, SCOPUS, EMBASE and ERIC databases were 

reviewed using the descriptors "Pharmaceutical Services", "Pharmaceutical care", 

"Medication Therapy Management", "Learning", "Education" and "Teaching". Then a focus 

group, with teachers of pharmaceutical care discipline in public institutions in the country, 

was conducted to provide their perceptions about the content and skills that should be taught 

in the pharmaceutical care course and the best teaching strategies. After this step of 

determining the contents and teaching strategies, the pharmaceutical care course was 

implemented in 2013. The active learning methods used were: dialogic classroom expository, 

simulation and case studies. In this step was evaluated the students’ experiences with course 

and was obtained information about their preferences regarding the learner-centered approach 

employed. Finally, was determined the learning objectives and the discipline in new format 

was implemented in first semester of 2014. At this stage, was assessed the student learning 

and the students' perception of their competence to pharmaceutical care practice. For 

assessment of learning, four types of tests were used in the classroom (discursive written 

exam, seminars, objective structured clinical examination - OSCE and virtual patient). 

Results: In the systematic review 25 articles met the inclusion criteria. Different teaching 

methods were described, problem-based learning are most cited method, followed by 

simulation, studies of cases and seminars. The report of focus group with teachers shows that 

new teaching methods should be implemented to ensure effective pharmaceutical care 

courses. In evaluation of students’ experiences with the course in 2013, the application of 

active methodologies demonstrated the satisfaction of students.  The majority (94.6%) of the 

students realized that the use of student-centered methods can provide personal and 

professional development. In the final stage of the study, thirty-three students performed four 

types of learning assessment used in the course. Of these, twenty-five students were female 

(75.75%), with a median age of 23.43 + 2.82 years and studying in the fourth year of the 

Undergraduate Pharmacy Program. The overall average of students in assessments was 7.97 

+ 0.59 and student performance on the virtual patient method was statistically superior to 

other methods. In evaluation of perception of competence to pharmaceutical care practice, the 

comparison of pre-test scores post-test scores revealed statistically significant improvement 

(p <0.05) for all evaluated competences. Most of the students (90%) affirmed they preferred 

discplina of pharmaceutical care using active methods. Conclusion: The use of active 

learning methodologies in the teaching of pharmaceutical care showed significant 

improvements in the performance of students and their perception about competence for 

pharmaceutical care practice, and present good levels of student satisfaction with the course. 

 

Keywords: pharmaceutical care, active learning, teaching, competencies. 
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1. INTRODUÇÃO 

No último século ocorreram diversas mudanças nos sistemas de saúde em todo o 

mundo, como o avanço tecnológico dos serviços de saúde, o progressivo envelhecimento da 

população e a alta prevalência de doenças não transmissíveis (KASSAM, VOLUME-SMITH, 

2003; FRENK et al., 2010; HASSALI et al., 2013). Associado a isto, a morbimortatilidade 

relacionada aos medicamentos foi reconhecida como fator de risco para a saúde (LLIMÓS, 

FAUS, 2003). Nos Estados Unidos, os erros associados à farmacoterapia são a quarta maior 

causa de morte e custam cerca de 130 bilhões de dólares por ano. No Reino Unido, em 2004 

os custos da morbimortalidade associada a medicamentos foram de 466 milhões de euros 

(WHO, 2006).  

Em resposta as mudanças dos sistemas de saúde, e as necessidades na profissão 

farmacêutica, em 1990, Hepler e Strand desenvolveram uma nova filosofia de prática, a 

Atenção Farmacêutica. Esta foi definida como “a provisão responsável da farmacoterapia com 

o propósito de alcançar resultados definidos que melhorem a qualidade de vida dos pacientes” 

(HEPLER, STRAND, 1990). Segundo a literatura, o surgimento da atenção farmacêutica 

possibilitou, pela primeira vez na história da profissão, o deslocamento do foco do 

farmacêutico do objeto de conhecimento, o medicamento, para o cuidado centrado na pessoa 

(LI, 2003; WHO 2006; SILVA, 2009; DAVIES, BARBER, TAYLOR, 2014).  

Desde que o conceito de Atenção Farmacêutica foi introduzido, nos Estados Unidos 

cerca de vinte e cinco anos atrás, esta iniciativa tornou-se uma forma de prática para 

farmacêuticos em todo o mundo (MARTÍNEZ-SÁNCHEZ, 2009; AUSTRALIAN FEDERAL 

MINISTRY OF HEALTH, 2010). Ademais, em 1993, a Organização Mundial de Saúde 

(OMS) estabeleceu a prática de atenção farmacêutica como essencial na atenção à saúde da 

comunidade, com o propósito de garantir a farmacoterapia efetiva e a promoção da saúde. Em 
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consequência, os requisitos de formação clínica se expandiram, tornando-se necessárias, aos 

farmacêuticos, novas competências (conhecimentos, habilidades e atitudes), ou seja, é 

necessário o enfoque clínico, comunicativo, crítico e informativo capaz de multiplicar os 

conhecimentos clínico-humanísticos necessários à prática da atenção farmacêutica e a 

consolidação do farmacêutico, enquanto profissional responsável pelo cuidado da saúde dos 

indivíduos (LYRA JÚNIOR, 2005). 

 O enfoque do Ensino Farmacêutico na racionalidade técnica – conhecimento objetivo, 

linear e mensurável – mostrou-se como obstáculo na formação de um profissional voltado 

para o cuidado (RAMALHO DE OLIVEIRA, 2011).  Segundo Hassali et al. (2013), o Ensino 

Farmacêutico precisa superar desafios, como: o isolamento da educação da prática em 

Farmácia, a incongruência da educação com as necessidades atuais dos pacientes e da 

sociedade; e a relação de trabalho desarmônica com os demais profissionais de saúde. No 

intuito de mudar tal cenário, em 2007, o Accreditation Council for Pharmacy Education 

(ACPE) publicou normas e diretrizes abordando a necessidade de aplicar metodologias ativas 

de aprendizagem tanto no ensino da graduação em Farmácia, quanto na educação continuada 

de profissionais farmacêuticos.  

 As metodologias ativas são uma concepção educativa que estimula processos de 

ensino-aprendizagem críticos-reflexivos, no qual o educando participa e se compromete com 

seu aprendizado (SOBRAL, CAMPOS, 2012). Tais metodologias propõem a elaboração de 

situações de ensino que promovam a aproximação crítica do estudante com a realidade; a 

reflexão sobre problemas que geram curiosidade e desafio; a disponibilização de recursos para 

pesquisar; a identificação e organização das soluções hipotéticas mais adequadas e a aplicação 

dessas soluções (LUCKESI, 1991; DIAZ-BORDENAVE, 2007). Deste modo, diversos 

métodos têm sido utilizados como a simulação (pacientes simulados, pacientes virtuais e role-
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play), estudos de casos, aprendizagem baseada em problemas (problem based learning – 

PBL), entre outros. 

 Nesse sentido, as metodologias ativas de ensino têm sido incorporadas no currículo da 

Farmácia, com o objetivo de diminuir a distância entre a teoria e a experiência real do 

paciente. Estudos descrevem o uso com êxito de metodologias ativas de ensino em disciplinas 

como farmacoterapia pediátrica, saúde da mulher, nutrição, cardiologia, e inclusive atenção 

farmacêutica (BONAFEDE, CARON, ZEOLLA, 2009; MARSHALL, ASHWORTH, 2010; 

WAREING, 2010; CAMPBELL et al., 2012; ELLIOTT, KOERNER, HEASLEY, 2012). 

Segundo Campbell e colaboradores, 2012, a disciplina da atenção farmacêutica é um 

ambiente ideal para utilização da aprendizagem ativa, com o objetivo de levar os estudantes 

ao desenvolvimento das habilidades necessárias para avaliar os dados do paciente, identificar 

problemas relacionados a medicamentos, e aplicar uma estratégia coerente para resolução 

destes problemas e estabelecimento de um plano de cuidado ao paciente que leve ao alcance 

dos resultados terapêuticos.  

Estrutura da Tese 

Esta tese foi estruturada em: 

FUNDAMENTAÇÃO TEÓRICA – organização prévia dos temas abordados no 

presente estudo. Neste tópico são abordados os temas: panorama do ensino na área da saúde, 

as teorias e os estilos de aprendizagem, as metodologias ativas de ensino, as formas de 

avaliação da aprendizagem e por fim, um breve histórico sobre a prática farmacêutica voltada 

para o cuidado aos pacientes. 
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CAPÍTULO 1 – este capítulo foi desenvolvido em formato de artigo intitulado como 

“Education in pharmaceutical care: a systematic review”, seguindo as normas do periódico 

científico ao qual foi submetido. Neste capítulo foram apresentados os resultados de uma 

revisão sistemática da literatura realizada para analisar estudos sobre o ensino da atenção 

farmacêutica no mundo. 

CAPÍTULO 2 - A partir dos resultados da revisão sistemática foi percebida a 

necessidade de desenvolver uma disciplina de atenção farmacêutica adequada à realidade 

brasileira. Assim, foi desenvolvido o capítulo 2 em formato de artigo intitulado como: 

“Developing a learner-centered pharmaceutical care course using a focus group approach”, 

conforme as normas do periódico científico ao qual foi submetido. Neste capítulo foram 

apresentados os resultados de um grupo focal realizado com professores experts na área da 

atenção farmacêutica, com o objetivo de identificar que competências devem ser ensinadas na 

disciplina e que métodos de ensino podem ser utilizados. Para coleta dos dados foi utilizado o 

roteiro para o grupo focal, apresentado no Apêndice A. 

Identificadas as competências e métodos de ensino, foi iniciado o trabalho de campo 

propriamente dito, o qual teve duração de dezesseis meses (de junho de 2013 a outubro 2014). 

Esta fase resultou nos Capítulo 3 e 4. 

CAPÍTULO 3 - também foi elaborado em formato de artigo intitulado como “Student 

perceptions regarding a learner-centered pharmaceutical care course”, seguindo as normas do 

periódico científico ao qual foi submetido. Neste capítulo foram apresentados os resultados da 

percepção dos discentes a respeito dos novos métodos de ensino empregados na disciplina 

atenção farmacêutica (em 2013). Esta etapa teve como objetivo identificar as preferências dos 
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discentes em relação aos diferentes métodos de ensino e avaliar suas percepções e satisfação 

com a disciplina.  

CAPÍTULO 4 – corresponde no artigo intitulado como “The effect of active learning 

methodologies on the teaching of pharmaceutical care in a Brazilian Pharmacy Faculty”, 

seguindo as normas do periódico científico ao qual foi submetido. Neste artigo foram 

apresentados os resultados do desempenho dos discentes na disciplina de atenção 

farmacêutica em novo formato (2014), além da avaliação dos estudantes de suas competências 

e satisfação com disciplina. 
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2. FUNDAMENTAÇÃO TEÓRICA 

2.1 PANORAMA DO ENSINO NA ÁREA DE SAÚDE 

 

As transições demográficas e epidemiológicas provocadas por novas doenças 

infecciosas, aumento das doenças crônicas, riscos ambientais e comportamentais têm levado a 

ameaças a saúde global e configuram-se como um desafio para os serviços de saúde que se 

tornam mais complexos e onerosos (FRENK et al, 2010; BALISA-ROCHA, 2013). 

Associado a estas mudanças na área da saúde, há uma revolução paralela na educação. Na 

sociedade atual, o conteúdo informativo e o potencial de aprendizagem são sem precedentes 

(FRENK et al, 2010). Os estudantes vivem em uma sociedade imediatista, dinâmica e apoiada 

em tecnologia, na qual há o aumento explosivo não só da quantidade total de informação, mas 

também na facilidade do acesso (FRENK et al, 2010, ABENFARBIO, 2013) .  

Neste novo contexto, o papel das universidades e outras instituições de ensino precisa 

ser repensado. Segundo o relatório do European Union's High-Level Group on the 

Modernisation of Higher Education (2013), nos últimos 15 anos o modelo básico de ensino 

não teve alterações significativas, na maioria das instituições persiste no ensino superior o 

processo de transmissão de conhecimentos por meio de aulas expositiva. O currículo é uma 

lista de elementos de conteúdo; e não se analisa de modo específico como os estudantes 

recebem esses conteúdos nem qual deve ser a profundidade da sua compreensão (BIGGS, 

2005). Além disso, Frenk et al. (2010) afirmou que na saúde, currículos profissionais 

fragmentados e desatualizados podem produzir graduados mal qualificados.  

O European Union's High-Level Group on the Modernisation of Higher Education 

(2013) também afirmou que no cenário do sistema de saúde atual, o discente necessita de um 

tipo de educação que lhe permita ser um cidadão comprometido e ativo, bem como ser agente 
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no desenvolvimento ético e sustentável da sociedade. Assim, os melhores ambientes de ensino 

e aprendizagem devem incentivar os estudantes a desenvolver a confiança em suas próprias 

habilidades criativas, ter forte envolvimento com a comunidade e um senso de 

responsabilidade ética; aliada à compreensão de que a aprendizagem ao longo da vida é um 

fenômeno que exige curiosidade e compromisso. 

Na saúde, as instituições devem se adaptar a paradigmas que dão aos estudantes não só 

conhecimentos necessários para prestar assistência à saúde, mas também a capacidade de 

fornecer cuidado de qualidade, eficiente e ao menor custo possível (FUHRMAN et al., 2001). 

Segundo a OMS (2001), estudantes da área da saúde precisam ser treinados em competências 

necessárias para o cuidado. No Brasil, de acordo com o Conselho Nacional de Educação 

(CNE), competência profissional é definida como: “A capacidade pessoal de articular, 

mobilizar e colocar em ação conhecimentos, habilidades, atitudes e valores necessários para o 

desempenho eficiente e eficaz de atividades requeridas pela natureza do trabalho e pelo 

desenvolvimento tecnológico” (BRASIL, 2002). 

As competências são muitas vezes utilizadas como uma alternativa para avaliar 

resultados de educação em saúde, referindo-se à capacidade do profissional ou estudante em 

executar ações em um cenário da vida real (VATHANOPHAS, JINTAWEE, 2007). Nesse 

contexto há necessidade de mudanças nas estratégias de ensino e avaliação do Ensino 

Farmacêutico, com mais ênfase na aquisição das competências para a prática profissional 

(MONAGHAN et al., 1995; BRANDT, 2000; AWAISU et al., 2010). É importante considerar 

que na educação com base nas competências se deve estimular a resolução de problemas. 

Segundo Ron (2010), o conteúdo passa a ser um meio e não o fim, devendo haver o 

compartilhamento de responsabilidades entre docente e discente, a partir da mudança nos 

modos de aprender e ensinar. Assim, o discente deve aprender a aprender.  
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Berger (2011) afirmou que para o desenvolvimento de competências é necessário mais 

do que aulas expositivas, pois requer participação ativa do estudante que deve ser exposto ao 

cuidado do paciente no início e durante toda a sua formação. Nesse contexto, em 2010, a 

“Commission on Education of Health Professionals for the 21st Century” foi formada com o 

objetivo de identificar lacunas, redefinir e oferecer recomendações para a reforma na 

educação profissional de saúde. Dentre as recomendações, a comissão destacou a necessidade 

de explorar novas metodologias de ensino que desenvolvesse a formação crítica-reflexiva dos 

novos profissionais de saúde e melhorasse o desempenho e aprendizado desses profissionais 

(FRENK et al, 2010).  

 

2.2 TEORIAS DA APRENDIZAGEM 

 

O termo aprendizagem apresenta diversas definições na literatura. Segundo Gil (2008) 

a aprendizagem é conceituada como o processo de aquisição de conhecimentos, atitudes e 

habilidades por meio de estudo, ensino ou experiência. Aprender é um processo natural 

inerente à condição do ser vivo e à necessidade de sobrevivência (TEODORO, 

VASCONCELOS, 2005). Zanella (2007) afirmou que a aprendizagem ocorre como o 

processo ininterrupto durante todas as fases da existência física do indivíduo, em qualquer 

situação, do seu nascimento até a morte e que à medida que isto acontece, valores, percepções 

e comportamentos são modificados. Assim, a aprendizagem constitui uma forma de interagir 

com o mundo, pois à medida que se aprende, mudam as nossas concepções dos fenômenos e 

vemos o mundo de forma diferente (SANTOS, 2008). 

Os conceitos de ensino e aprendizagem encontram-se indissociavelmente ligados. 

Quando se fala em ensino, evocam-se conceitos como instrução, orientação, comunicação, 
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transmissão de conhecimento, os quais indicam o professor como elemento principal do 

processo. Ao se tratar de aprendizagem, evidenciam-se conceitos como: descoberta, 

apreensão, modificação de comportamento e aquisição de conhecimentos, que se referem ao 

discente (GIL, 2008).  

Segundo Moreira (1999) a aprendizagem pode ser categorizada segundo três tipos 

gerais: aprendizagem cognitiva, afetiva e psicomotora. A aprendizagem cognitiva se refere ao 

armazenamento organizado de informações na mente do aprendiz. A aprendizagem afetiva 

resulta de sinais internos ao indivíduo e pode ser identificada como experiências. Exemplos 

de aprendizagens afetivas são as sensações como: prazer, satisfação, descontentamento, 

alegria ou ansiedade. A aprendizagem psicomotora envolve respostas musculares adquiridas 

por meio de treino e prática, e alguma aprendizagem cognitiva é geralmente importante na 

aquisição dessas habilidades. 

As teorias da aprendizagem se referem a diversos modelos que visam explicar de 

maneira sistemática o processo de aprendizagem pelos indivíduos. Podem-se distinguir teorias 

da aprendizagem: a comportamentalista (behaviorista), a cognitivista e a humanística.  

Comportamentalismo (Behavorismo): As teorias comportamentalistas ou teoria do 

condicionamento buscam explicar a aprendizagem como resultado de relações entre estímulo-

resposta (E-R), para as quais o indivíduo associa certos comportamentos a situações de 

condicionamento (BARROS, 2002; ZANELLA, 2007). Nessa perspectiva, o desenvolvimento 

humano é caracterizado por acumulo de aprendizagens generalizáveis a situações similares e a 

atenção volta-se para eventos observáveis e mensuráveis externos ao indivíduo (MOREIRA, 

1999; TEODORO, VASCONCELOS, 2005).  

A aprendizagem é entendida como um processo mecânico em que os sujeitos 

aprendem por mecanismos associativos, assumindo um papel passivo no processo de 
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aprendizagem (SANTOS, 2008). No ensino, esta abordagem enfatiza o domínio do professor, 

o ensino em sala de aula e a ênfase nos tópicos a serem ensinados (GIL, 2008). O ensino 

restringe-se a cuidar da apresentação da informação e a avaliação da aprendizagem consiste 

em verificar se as condutas definidas nos objetivos comportamentais são apresentadas ao final 

da instrução (MOREIRA, 1999; ROSÁRIO, ALMEIDA, 2005).  

Cognitivismo: A linha cognitivista enfatiza o processo de cognição por meio do qual 

o mundo de significados tem origem. No cognitivismo são rejeitadas as ideias que levam em 

conta exclusivamente os fatores observáveis do comportamento relacionados à aprendizagem, 

ao contrário, além dos fatores ambientais, também são importantes para aprendizagem o 

pensamento, a linguagem, a memória, o processo de tomada de decisão, processamento da 

informação, entre outros (POZO, 2002; LE FRANÇOIS, 2008).  

Se para os behavioristas o ser humano era visto como essencialmente passivo, para os 

cognitivistas, ao contrário, o ser humano tem um papel ativo com capacidades que lhe 

possibilitam proceder à seleção, organização e aplicação do conhecimento (BECKER, 2013). 

À medida que o estudante aprende, estabelece relações de significação, isto é, atribui 

significados a realidade em que se encontra. Ensino, para esta concepção da aprendizagem, 

consiste em criar condições para possibilitar ao discente a compreensão de fatos, conceitos e 

princípios, de tal modo que desta resultem as espécies de aprendizagem desejadas 

(WICHKENS, 1974). 

Na abordagem cognitivista destacam-se as teorias de Bruner, Piaget, Vigotsky e 

Ausubel. Para Bruner ensinar é um esforço para auxiliar ou moldar o desenvolvimento, 

portanto deve-se levar em conta o desenvolvimento intelectual do aprendiz. O importante no 

processo de aprendizagem é a capacidade do estudante descobrir por si mesmo (aprendizagem 

por descoberta). Segundo este autor “toda ideia, problema ou conjunto de conhecimentos 
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pode ser suficientemente simplificado para ser entendido por qualquer estudante particular” 

(BRUNER, 1969). Isto significa que o conteúdo não tem que ser aprendido de uma só vez, 

mas que o aprendiz deve ter a oportunidade de voltar aos conteúdos para aprendê-los de 

maneira mais profunda e avançada (currículo em espiral) (MOREIRA, 1999). 

A teoria da aprendizagem de Piaget ficou conhecida pelo enfoque no construtivismo 

do desenvolvimento cognitivo. Na concepção epistemológica construtivista, o conhecimento é 

fruto de uma construção, entendido como uma relação de interdependência entre o sujeito e 

seu meio. Segundo Piaget (1976) o crescimento cognitivo se dá por meio de assimilação e 

acomodação. Na interação o indivíduo constrói esquemas de assimilação mentais para abordar 

a realidade, ou seja, quando o organismo assimila ele incorpora a realidade a seus esquemas 

de ação. Quando o organismo não consegue assimilar ocorre o processo de acomodação e é 

através da acomodação (que leva a novos esquemas de assimilação) que se dá o 

desenvolvimento cognitivo, a aprendizagem. Portanto, a aprendizagem depende do 

desequilíbrio cognitivo, o qual é provocado pela interação do sujeito sobre o objeto do 

conhecimento, dos esquemas de significação que possibilitam o estabelecimento de relações, 

e de uma nova equilibração (BECKER, 1994). 

Para explicar o desenvolvimento cognitivo, Vigostsky parte da premissa que esse 

desenvolvimento não ocorre independente do contexto social, cultural e histórico. Para ele a 

aprendizagem é a conversão de relações sociais em funções mentais, a interação social é, 

portanto, o veículo fundamental para transmissão do conhecimento. Para este autor o bom 

ensino é aquele que está à frente do desenvolvimento cognitivo e o dirige. O ensino se 

consuma quando professor e o discente compartilham significados (VIGOSTSKY, 1987; 

MOREIRA, 1999).  
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Ausubel é outro representante da abordagem cognitivista, o qual ressalta que a 

aprendizagem significa a organização e integração do material na estrutura cognitiva. Assim, 

o fator que mais influencia a aprendizagem é aquilo que o discente sabe previamente (cabe ao 

professor identificar isso e ensinar de acordo). Aprendizagem significativa para Ausubel é um 

processo, no qual novas ideias e informações são assimiladas pelo discente e integradas à sua 

estrutura (relacionado novos dados com o conhecimento específico da estrutura cognitiva do 

indivíduo). O papel do professor é facilitar a aprendizagem, identificando os conceitos, 

proposições e ideias relevantes do conteúdo a ser ensinado, diagnosticando o que o discente 

conhece anteriormente e utilizando no ensino recursos e princípios que facilitem a aquisição 

do conhecimento (AUSUBEL, NOVAK, HANESIAN, 1980; MOREIRA, 1999). 

A partir dos fundamentos cognitivistas pode-se afirmar que o ensino contextualizado, 

ou seja, o ensino em uma situação próxima daquela na qual o conhecimento será utilizado, 

aumenta a compreensão, a retenção e o aprendizado em adultos (PIAGET, 1976). Além disso, 

esta aproximação da realidade e aplicação do conhecimento adquirido em situações reais de 

modo que os estudantes possam visualizar em curto prazo a relevância do que foi aprendido é 

uma fonte de motivação para o aprendizado (TOLEDO et al., 2008; TAGAWA, IMANAKA, 

2010). Vale salientar que, nos últimos anos, diversas metodologias de aprendizagem tem se 

baseado na teoria construtivista e incorporadas na educação em saúde (TOLEDO et al., 2008; 

TAGAWA, IMANAKA, 2010, SHRIVASTAVA, SHRIVASTAVA, RAMASAMY, 2013).  

Humanismo: A abordagem humanística considera primordialmente o ser que aprende 

como pessoa, o importante na aprendizagem é o crescimento pessoal. Os humanistas 

defendem a ideia de que a aquisição de conhecimentos e o desenvolvimento de habilidades 

intelectuais e motoras devem ser acompanhados do desenvolvimento afetivo. Na abordagem 
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humanística destaca-se a teoria da aprendizagem significante de Carl Rogers, em que a 

facilitação da aprendizagem é o objetivo maior da educação (MOREIRA, 1999).  

Segundo Rogers (1971), os seres humanos são curiosos sobre seu mundo e tem uma 

tendência natural para aprender, descobrir e aumentar o conhecimento e a experiência. Para 

este autor, a pessoa aprende aquilo que é percebido como relevante para seus próprios 

objetivos, para seu engrandecimento. Nesta teoria, um dos meios mais eficazes de promover a 

aprendizagem consiste em colocar o discente em confronto experiencial direto com problemas 

práticos. Ademais, a aprendizagem é facilitada quando o estudante é responsável no processo 

de aprendizagem, ou seja, esta abordagem implica que o estudante seja o centro do processo 

ensino aprendizagem (ensino centrado no estudante). O indivíduo tem que aprender a 

aprender, pois não é o conhecimento em si que será de utilidade, mas a atitude de busca 

constante do conhecimento (ROGERS, 1971; MOREIRA, 1999). Trata-se, portanto, de uma 

teoria de aprendizagem que valoriza as diferenças individuais e permite uma apreciação mais 

efetiva dos atos do discente. 

Vale salientar que, os enfoques propostos pelas vertentes teóricas de aprendizagem 

podem ser adequados conforme a propriedade de cada situação, cabendo estabelecer os 

procedimentos mais satisfatórios às várias situações emergentes da aprendizagem.  

 

2.3 ESTILOS DE APRENDIZAGEM 

 

Outro ponto que deve ser levado em consideração no processo de 

ensino/aprendizagem são as diferenças significativas em relação à aprendizagem de cada 

indivíduo. Mayer (1985) afirmou que as pessoas não possuem a mesma forma de processar as 

informações. E essa forma individualizada do estudante interagir com as condições de 
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aprendizagem é denominado estilos de aprendizagem. Para Kolb e Kolb (2005) os estilos de 

aprendizagem descrevem as diferenças individuais na aprendizagem com base na preferência 

de gerenciamento do discente para trabalhar nas diferentes fases do ciclo da aprendizagem. 

Tais estilos, nem sempre conscientes, também exercem influência marcante nas 

estratégias utilizadas para aprender (FELDER, 1993). Por estratégias de aprendizagem 

entendem-se os procedimentos utilizados por um indivíduo para adquirir, armazenar e utilizar 

a informação ou realizar uma tarefa (BORUCHOVITCH, 1999). O conceito de estilos de 

aprendizagem, por outro lado, diz respeito às diferenças existentes entre os indivíduos em 

relação aos processos de aprendizagem (KOLB, 1984). 

Baseado nestes conceitos é de total importância no ensino que o professor identifique 

e oriente o estudante de forma que ele aprenda de acordo com a sua particularidade 

(BECKER, 2013). Na literatura existem vários testes psicométricos utilizados para definir os 

estilos de aprendizagem dos discentes. Dentre os quais, o Vermunt’s Inventory of Learning 

Styles (ILS) que é composto por questões organizadas de acordo com os processos de 

processamento, percepção, retenção e compreensão da informação (FELDER, SILVERMAN, 

1988; FELDER, SOLOMAN, 1991; FELDER, SPURLIN, 2005). 

Segundo este instrumento os estilos de aprendizagem podem ser divididos em quatro 

dimensões no sentido oposto:  

Ativo/Reflexivo:  

Os aprendizes ativos retêm e compreendem melhor uma informação participando 

ativamente de alguma atividade, por meio de discussões, aplicando informações ou 

explicando para os outros; gostam de trabalhos em grupo e participar das aulas. Enquanto que 

os aprendizes reflexivos refletem calmamente sobre a informação, são mais lentos para iniciar 

uma atividade; gostam de trabalhar individualmente. 



32 

 

 

 

Sensorial/Intuitivo: 

Os aprendizes sensoriais gostam de resolver problemas por meio de métodos bem 

estabelecidos, são detalhistas, sem complicações e surpresas; memorizam fatos com 

facilidade, tendem a ser mais práticos e gostarem de trabalhos experimentais, de manipulação. 

Não gostam de disciplinas que não tenham conexão com o a realidade. 

Por outro lado, aprendizes Intuitivos: gostam de inovação e não apreciam a repetição; têm 

afinidade por abstrações e formulações matemáticas; são rápidos e inovadores. 

Visual/Verbal: 

Os aprendizes visuais lembram mais quando veem; preferem representações por meio 

de diagramas, mapas, quadros, cronogramas, filmes e demonstrações. Os aprendizes verbais 

tiram mais proveito das palavras - explanações escritas e faladas; gostam de ouvir e tomar 

notas; retém as palavras falando ou escrevendo; leem suas notas em silêncio; transformam 

diagramas em palavras. 

Sequencial/Global: 

Os aprendizes sequenciais tendem a aprender de forma linear, em etapas logicamente 

sequenciadas; seguem caminhos lógicos e graduais na resolução de problemas; tem facilidade 

para explicar. Os aprendizes globais, por sua vez, têm visão geral do todo; são rápidos para 

resolver problemas complexos; tem facilidade para juntar elementos de diversas formas; mas 

podem ter dificuldades em explicações.   

 

2.4 METODOLOGIAS ATIVAS DE ENSINO 

 

As metodologias ativas de ensino, as quais colocam o ser humano e seus valores no 

centro do processo de ensino/aprendizagem, existem desde a antiguidade grega (BERBEL, 
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1998). No entanto, maior ênfase tem sido dada a estas metodologias por consequência das 

constantes mudanças ocorridas na sociedade, quando se constatou que a pedagogia tradicional 

era insuficiente para enfrentar as realidades atuais (BERBEL, 1998; BATISTA, et al., 2005, 

FRENK et al, 2010). No modelo tradicional de ensino, a aprendizagem ocorre pela 

transmissão de conhecimentos. Cabe ao discente portar-se como um bom receptor, estar 

atento e disponível e cabe ao professor fornecer informações coerentes de forma clara e 

progressiva (TEODORO, VASCONCELOS, 2005). 

A técnica mais utilizada para ensino no modelo tradicional é a aula expositiva a qual 

consiste em uma preleção verbal utilizada pelos professores com o objetivo de transmitir 

informações aos discentes. A exposição fundamenta-se na ideia de que é possível ensinar os 

outros por meio da exposição oral e deste modo, o professor é responsável pela ordem, ritmo 

e profundidade do conteúdo ministrado (GIL, 2008). A exposição aparece como a estratégia 

que caracteriza a educação “bancária” de Paulo Freire. A educação bancária é educação 

pautada pelo reprodutivismo, sem criatividade ou interpretação. A relação professor-discente 

é identificada como uma forma de dominação, de autoritarismo e submissão (FREIRE, 1989). 

De modo oposto, as metodologias ativas de ensino visam envolver os estudantes no 

processo de aprendizagem por meio do desenvolvimento ao pensamento crítico (VAN 

AMBURGH et al., 2007). A metodologia ativa é uma concepção educativa que estimula 

processos de ensino-aprendizagem crítico-reflexivo, no qual o educando participa e se 

compromete com seu aprendizado (SOBRAL, CAMPOS, 2012). Quando se trabalha com 

metodologias ativas, desaparece o modelo no qual o professor é o centro das atenções, e o 

estudante é o principal agente do processo. O estudante deixa o papel de receptor passivo e 

assume o de agente e principal responsável pela sua aprendizagem.  
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As metodologias ativas se propõem a substituir a memorização e a simples 

transferência de informações e de habilidades pela construção do conhecimento, estimulando 

as capacidades de análise critica e reflexiva e o aprender a aprender (ABENFARBIO, 2013). 

Segundo o relatório do European Union's High-Level Group on the Modernisation of Higher 

Education (2013), na atualidade há consenso de que o ensino acadêmico deve colocar o 

estudante no centro, definindo resultados de aprendizagem claros para os diferentes 

programas, cursos e disciplinas, e anexando particular importância para o aconselhamento, 

acompanhamento e modos interativos de ensino. 

Como no uso de metodologias ativas o centro da aprendizagem não é mais o professor, 

mas o estudante. Discentes e docentes tornam-se parceiros iguais no processo, embora tenham 

diferentes papéis (OMS, 2001). Portanto, os professores devem ser capazes de enfrentar 

rapidamente essas novas demandas, que exigem um novo conjunto de competências e exigem 

novas abordagens de ensino. Os professores devem estar cientes de que diferentes tipos de 

métodos de ensino e contextos educativos podem produzir diferentes tipos de aprendizagem e 

devem ser capazes de estimular a aprendizagem aberta e flexível que irá melhorar os 

resultados da aprendizagem (HIGH LEVEL GROUP ON THE MODERNIZATION OF 

HIGHER EDUCATION, 2013).  

 Na literatura são descritas inúmeras vantagens do uso de metodologias ativas, entre as 

quais: possibilidade de aplicação do material de estudo enquanto o mesmo ainda está sendo 

apresentado; estímulo à autoaprendizagem; envolvimento dos estudantes mais profundamente 

no processo de aprendizagem, incentivo ao pensamento crítico; ajuda aos estudantes em 

conectar as informações da sala de aula à prática no mundo exterior, entre outras (MOFFETT, 

HILL, 1997; BROWN, FREEMAN, 2000; BRANSFORD, BROWN, 2000, ABENFARBIO, 

2013). Além disso, o uso de técnicas de aprendizagem ativa não só beneficia os estudantes, 
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mas também os professores, proporcionando-lhes a oportunidade de avaliar a compreensão 

dos estudantes e corrigir os pontos importantes de maneira imediata (VAN AMBURGH et al., 

2007). 

Com o uso de metodologias ativas surge um modelo em que conhecimentos, 

habilidades, valores e atitudes são construídos em uma forma de aprendizagem 

contextualizada, voltada para resolver problemas reais encontrados no ambiente profissional. 

Segundo a literatura, para que ocorra aprendizagem efetiva na fase adulta (andragogia), é 

necessário que haja significado para a vida da pessoa e que tenha utilidade, isto é, que possa 

aplicar na realidade (ABENFARBIO, 2013). O melhor ensino proporciona que os estudantes 

sejam confrontados com problemas que os mesmos consideram importantes e com questões 

de relevância para as suas próprias vidas. Assim, os esforços devem ser concentrados no 

desenvolvimento de competências transversais como a capacidade de pensar criticamente, 

tomar iniciativas, resolver problemas e trabalhar de forma colaborativa, que irá preparar os 

indivíduos para a prática profissional (HIGH LEVEL GROUP ON THE MODERNIZATION 

OF HIGHER EDUCATION, 2013). 

Para que a relação ensino-aprendizagem seja eficiente e eficaz são importantes 

aspectos metodológicos como: planejar, definir os objetivos, selecionar e organizar os 

conteúdos, definir os métodos e recursos instrucionais e avaliação da aprendizagem (SILVA, 

2006). A definição de objetivos de aprendizagem é considerada um ponto orientador das 

atividades pedagógicas o qual direciona as atividades que devem ser planejadas e 

desenvolvidas ao longo do curso (ABENFARBIO, 2013). 

 

 

 



36 

 

 

 

2.4.1 Objetivos de Aprendizagem 

Os objetivos de aprendizagem dizem respeito ao que se espera que o discente seja 

capaz de fazer após a conclusão da disciplina, serve para orientar o professor quanto à seleção 

de conteúdos, escolha de estratégias de ensino e elaboração de instrumentos de avaliação do 

desempenho do estudante. Além disso, os objetivos também servem para orientar o estudante 

a respeito do que o mesmo deve esperar do curso e o que será objeto de avaliação (GIL, 

2008). 

Em 1956, Bloom e colaboradores publicaram a taxonomia dos objetivos educacionais. 

Nesta, os objetivos são classificados de acordo com três domínios (relacionado ao tipo de 

aprendizagem): cognitivo, afetivo e psicomotor. O domínio cognitivo refere-se aos objetivos 

ligados a conhecimentos, informações ou capacidades intelectuais. Este domínio é dividido 

em seis categorias: conhecimento, compreensão, aplicação, análise, síntese e avaliação. O 

domínio afetivo abrange os objetivos relacionados com os sentimentos, emoções, gostos e 

atitudes. O domínio psicomotor, por sua vez, envolve objetivos que enfatizam o uso e a 

coordenação dos músculos. Bloom propõe a hierarquização dos níveis de aprendizagem do 

mais simples ao mais complexo, dessa forma é possível planejar o processo de ensino de 

acordo com os níveis alcançados pelo estudante (BLOOM, 1956). 

Definir objetivos significa definir a aprendizagem dos discentes, bem como tudo que 

deverá ser feito para torná-la mais fácil e significativa (GIL, 2008). Portanto, a definição de 

objetivos de aprendizagem pode ser o ponto de partida para o desenvolvimento de um sistema 

de gestão da qualidade que envolve toda a instituição, professores e estudantes (HIGH 

LEVEL GROUP ON THE MODERNIZATION OF HIGHER EDUCATION, 2013). 
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2.4.2 Técnicas de aprendizagem ativa 

Van Amburgh (2007) classificou as diversas técnicas de aprendizagem ativa com base 

na intensidade e facilidade de uso da atividade em sala de aula. Segundo este autor, há 

técnicas de baixa complexidade como “perguntas e respostas” e “pense-par-compartilhe” 

(think-pair-share); de média complexidade como, por exemplo, “discussão em grupo”, 

debates, simulações e mapas conceituais; e as técnicas de alta complexidade como os estudos 

de caso e o PBL. 

 A seguir serão descritas algumas técnicas ativas de aprendizagem. 

Think-pair-share: nesta técnica o professor faz uma pergunta para a classe e os 

estudantes devem pensar em uma resposta e anotá-la. Em seguida, os estudantes discutem em 

pares suas respostas. Aleatoriamente, o professor convida alguns estudantes a compartilhar 

suas respostas (LOM, 2012). 

Discussão: é apresentado um questionamento ou um tema para os estudantes e o 

mesmo é discutido. Esta estratégia tem vários objetivos como: favorecer a reflexão acerca dos 

conhecimentos obtidos, desenvolver novos conhecimentos mediante a utilização de 

conhecimentos e experiências prévias, dar oportunidade dos discentes formularem princípios 

com suas próprias palavras e ajudar os discentes a tornarem-se conscientes dos problemas que 

aparecem na informação obtida a partir da leitura (GIL, 2008).  

Simulações: esta técnica consiste na aplicação de conhecimentos e habilidades em 

cenários que simulam o mundo real e é considerada efetiva para o aprendizado (ALMEIDA 

NETO et al., 2000; CURTIN et al., 2011). A avaliação autêntica, ou seja, similar ao que 

acontece na realidade, é uma forma de atuação que exige dos estudantes a demonstração de 

conhecimentos e o desenvolvimento de habilidades para realizar a conexão entre a teoria e a 

prática (MARRIOT, 2007). Além disso, por ser uma estratégia que coloca o discente bem 
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próximo de situações reais, possibilita um feedback imediato acerca das consequências de 

seus comportamentos, atitudes e decisões (GIL, 2008).  

Desse modo, o uso de pacientes simulados destaca-se no treinamento de resoluções de 

problemas médicos e do raciocínio clínico dos estudantes (ESHACH, BITTERMAN, 2003; 

SANCI et al, 2002). As simulações podem ser realizadas entre estudantes (role-play), usando 

pacientes simulados ou pacientes virtuais. A técnica é bastante utilizada principalmente 

devido aos obstáculos para a prática de ensino envolvendo apenas pacientes reais, tais como: 

o grande número das turmas de estudantes para avaliar um único paciente, o desconforto de 

alguns pacientes ao serem atendidos por estagiários inexperientes, entre outros (BALISA-

ROCHA, 2013). 

Nos Estados Unidos da América e no Canadá, 57% das escolas médicas incluem em 

seu currículo atividades educacionais com pacientes simulados, dentre os quais, destaca-se o 

uso do pacientes virtuais (KIRCH, 2007). A utilização de novas tecnologias e técnicas 

sofisticadas para simulação permite que os estudantes desenvolvam não só o conhecimento de 

informações e conceitos, mas também lhes dá a capacidade de mergulhar dentro da própria 

tecnologia (FUHRMAN et al., 2001). Assim, as simulações envolvendo pacientes virtuais 

constituem um campo crescente de pesquisa no ensino em saúde (BOTEZATU, HULT, 

FORS, 2010).  

Estudos de casos: a técnica consiste em apresentar fatos ou resumos de situações 

ocorridas com pessoas, comunidades, empresas ou instituições com vistas a sua análise pelo 

estudante. Como é uma técnica de ensino que aborda a situação de maneira integral, é 

adequada quando se pretende compreender, explorar ou descrever acontecimentos e contextos 

complexos, nos quais estão simultaneamente envolvidos diversos fatores. Além de favorecer a 

participação ativa, é um método dinâmico e estabelece excelentes correlações com o real, 
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sendo, portanto, altamente motivador. Vale ressaltar que um caso pode ser utilizado de 

maneira isolada em uma disciplina ou ser integrado em várias disciplinas. Desta forma, seria 

uma excelente ferramenta para promoção da interdisciplinaridade horizontal em disciplinas 

paralelas em um semestre (ABENFARBIO, 2013). 

PBL: esta técnica surgiu na década de 1960, as primeiras instituições a adotar o 

método foram as Universidades McMaster no Canadá e Maastrich na Holanda. No Brasil, a 

aprendizagem baseada em problema é adotada em algumas instituições como a Faculdade de 

Medicina de Marília, a Universidade Estadual de Londrina, a Escola Superior de Ciências da 

Saúde, em Brasília, a Faculdade Pernambucana de Saúde em Recife e a Universidade Federal 

de Sergipe (campus de Lagarto) (ABENFARBIO, 2013). 

Segundo Ribeiro (2005), no PBL, o processo de aprendizagem deve partir de 

problemas, situações que intencionam gerar dúvidas, desequilíbrios ou perturbações 

intelectuais, com forte motivação prática e estímulo cognitivo para evocar as reflexões 

necessárias à busca das escolhas adequadas e de soluções criativas. Esta técnica funciona da 

seguinte forma: há a formação de um grupo tutorial, no qual o professor apresenta aos 

estudantes um problema pré-elaborado por uma comissão de especialistas e os estudantes 

discutem baseado em seus conhecimentos prévios. Posteriormente, os discentes estudam o 

problema de forma coletiva e/ou individual e em um segundo momento o grupo se reúne 

novamente para rediscutir o problema a luz das informações cintentíficas estudadas. Nesse 

método, os conteúdos ou disciplinas são tratados de modo integrado. Os problemas contêm os 

temas essenciais para que os estudantes cumpram o currículo e estejam aptos para o exercício 

profissional (SOBRAL, CAMPOS, 2012).  

O PBL é um método caracterizado pelo uso de problemas baseados na vida real para 

estimular o desenvolvimento de pensamento crítico, habilidades na solução de problemas e a 
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aprendizagem de conceitos fundamentais da área de conhecimento em questão (RIBEIRO, 

2005; SILVA, MIGUEL, TEIXEIRA, 2011).
 
As pesquisas ao longo dos anos têm mostrado 

que estudantes treinados com o método do PBL adquirem o mesmo nível de conhecimento, 

mas são melhores quanto a habilidades e atitudes quando comparados a outros estudantes de 

currículo tradicional (OMS, 2001). 

Aula expositiva dialogada: esta técnica pode ser descrita como uma exposição de 

conteúdos com a participação ativa dos discentes, em que o conhecimento prévio é 

extremamente importante, devendo ser considerado o ponto de partida. O diálogo deve ser 

ferramenta desta estratégia, favorecendo a análise crítica e a produção de novos 

conhecimentos. O professor leva os estudantes a questionarem, discutirem e interpretarem o 

objeto de estudo, contextualizando-o com a realidade (ANASTASIOU, 1998). 

Teodoro e Vasconcelos (2005) ressaltam que mesmo a aula expositiva, quando bem 

planejada constitui estratégia adequada em diversas situações. O que importa é que o 

professor identifique esta técnica como uma dentre as diversas estratégias possíveis, com 

vantagens e desvantagens, recomendável em certas situações e não indicada em outras. Estes 

novos métodos de ensino e aprendizagem estão mundialmente difundidos e implantados em 

algumas áreas de conhecimento com as áreas da saúde, engenharias, economia e 

administração.  

No Brasil, algumas instituições de ensino superior adotam um modelo de currículo 

integral em metodologias ativas como a Faculdade de Medicina de Marília, a Universidade 

Federal de Sergipe (Campus de Lagarto); e outras instituições propõem um modelo parcial 

(ou modelo híbrido), onde as metodologias ativas são inseridas em determinados períodos do 

curso, como a Universidade Anhembi Morumbi, em São Paulo e a Faculdade Suprema em 

Juiz de Fora. Um dos pontos limitantes da implantação do modelo integral é o investimento 
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tanto em infraestrutura quanto na ampliação do quadro docente, o que pode inviabilizar a 

sustentabilidade econômica de muitas instituições tanto públicas quanto privadas 

(ABENFARBIO, 2013). 

No que concerne à área da saúde, a literatura internacional mostra a necessidade de 

fortalecer as metodologias de ensino e avaliação dos conhecimentos e habilidades necessários 

para o cuidado farmacêutico ao paciente (ALMEIDA NETO et al., 2000; BEARDSLEY, 

2001; MEDINA, 2006; MCDONOUGH, BENNETT, 2006). Na Farmácia, estudos descrevem 

o uso com êxito das metodologias ativas de ensino em disciplinas como farmacoterapia 

pediátrica, saúde da mulher, nutrição, cardiologia, e inclusive atenção farmacêutica 

(BONAFEDE, CARON, ZEOLLA, 2009; MARSHALL, ASHWORTH, 2010; WAREING, 

2010; CAMPBELL et al., 2012; ELLIOTT, KOERNER, HEASLEY, 2012).  

 

2.5 AVALIAÇÃO DA APRENDIZAGEM 

 

Conforme apresentado anteriormente, para efetividade da relação ensino-

aprendizagem, além da definição de objetivos de aprendizagem e da seleção e aplicação de 

métodos instrucionais, é essencial a avaliação da aprendizagem. Para Gonçalves e Larcher 

(2011), avaliação vem do latim, e significa atribuir valor ou mérito ao objeto em pesquisa, 

sendo um instrumento indispensável nas instituições de ensino para descrever os 

conhecimentos, habilidades, atitudes que os discentes adquiriram. 

Ao longo dos últimos séculos, a avaliação vinculou-se quase que exclusivamente à 

função seletiva dos estudantes, ou seja, a função de determinar que discentes devem ser 

eliminados em cada etapa do processo educacional. No entanto, com a perspectiva humanista 

da aprendizagem a principal função das instituições de ensino passa a ser a de promover o 
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desenvolvimento do indivíduo, ou seja, fornecer aos estudantes competências necessárias para 

viverem de forma eficiente em uma sociedade complexa. Logo, a avaliação da aprendizagem 

deve superar o caráter puramente classificatório e ser entendida como processo contínuo e 

sistemático, funcional e orientador da melhoria da aprendizagem dos discentes (Gil, 2008).  

Segundo o European Union's High-Level Group on the Modernisation of Higher 

Education (2013), as autoridades públicas responsáveis pelo ensino superior devem apoiar os 

esforços de instituições de ensino superior para melhorar a qualidade do ensino e da 

aprendizagem. Esta mudança no ensino em termos de resultados de aprendizagem e 

competências deve ser acompanhada por uma mudança nos procedimentos de avaliação. Os 

exames e avaliações continuam a ser parte fundamental da experiência do discente. 

Entretanto, não devem simplesmente verificar os fatos e conhecimentos ensinados, mas medir 

as competências que o estudante obteve como resultado de um processo de aprendizagem.  

Diante disso, é necessário deixar claro quais são os objetivos de aprendizagem e 

determinar os procedimentos de avaliação mais adequados para medir se os objetivos foram 

alcançados (GIL, 2008). Dessa forma, pode-se falar em três modalidades de avaliação: 

diagnóstica, formativa e somativa. Para Gil (2008) a avaliação diagnóstica constitui-se em um 

levantamento das competências dos estudantes em relação aos conteúdos que serão 

abordados. Nesta avaliação busca-se identificar as aptidões iniciais, necessidades e interesses 

dos estudantes com intuito de determinar os conteúdos e as estratégias de ensino mais 

adequadas. 

A avaliação formativa consiste na prática da avaliação contínua realizada durante o 

processo de ensino e aprendizagem, com a finalidade de melhorar a aprendizagem em curso, 

por meio de feedback do aprendizado (BHAVSAR, BIRD, ANDERSON, 2007). Os 

professores e discentes estão empenhados em verificar o que se sabe, como se aprende, o que 
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não se sabe, para indicar os passos a seguir, o que favorece o desenvolvimento pelo estudante 

da prática de aprender a aprender (OMS, 2001; ANASTASIOU, ALVES, 2009). 

A autoavaliação formativa do estudante corresponde a um procedimento de regulação 

permanente da aprendizagem realizado por aquele que aprende. A partir destes dados é 

possível detectar problemas no ambiente de ensino e aprendizagem e levar a melhoras 

efetivas. Portanto, a experiência de aprendizagem e desempenho dos estudantes deve ser 

considerada e as instituições de ensino superior precisam criar ambientes e mecanismos de 

feedback para permitir esta visão dos discentes (ANASTASIOU, ALVES, 2009). 

Por fim, a avaliação somativa detecta o nível de rendimento realizando um balanço 

geral da aprendizagem, podendo classificar os estudantes de acordo com o nível de 

aprendizagem. Segundo Azzi (2001), este tipo de avaliação tem predominância nos meios 

educacionais sendo muitas vezes associada à ideia de classificação, aprovação e reprovação. 

No entanto, em uma proposta que vise à inclusão dos estudantes como centro do processo de 

aprendizagem, a avaliação somativa necessita ser redimensionada, sem perder seu caráter de 

seriedade e rigor.  

Na área de saúde o processo de avaliação tem papel fundamental, principalmente 

tendo em vista a crescente ênfase em preparar os estudantes para uma prática clínica 

responsável, visando o desenvolvimento de competências profissionais (VAN DER 

VLEUTEN, SCHUWIRTH, 2005). No que concerne à avaliação das competências, Miller 

(1990) desenvolveu um modelo conceitual simples, que delineia as facetas essenciais das 

competências clínicas e suas respectivas possibilidades de avaliação (Figura 1). 
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Figura 2 – Representação gráfica da pirâmide de competências de Miller (Miller, 1990). 

 

No modelo de Miller, a base da pirâmide representa o componente de competência, 

conhecimento: “saber” (fatos básicos) seguido por “saber como fazer” (conhecimento 

aplicado), ou seja, competências da esfera cognitiva. Estas podem ser avaliadas com testes 

básicos escritos de conhecimento clínico, tais como questões de múltipla escolha. Todavia, 

este formato de avaliação pode não ser tão eficiente para avaliar a faceta “demonstrar”. 

Assim, ao longo das últimas décadas, investigação nesta área tem-se centrado no 

desenvolvimento de formas válidas de avaliar o cume da pirâmide, ou seja, um desempenho 

real do profissional (WASS et al., 2001).  

Neste sentido, diversos métodos têm sido propostos como avaliação atitudes no 

contexto do desempenho clínico (observação direta, utilização de pacientes simulados e 

exames clínicos objetivos estruturados – OSCE). O OSCE é um método abrangente, 

sistemático e objetivo de avaliação em que os examinandos participam de uma série de tarefas 

clínicas, as "estações", nas quais os mesmos são avaliados usando um conjunto de critérios 

estruturados (GORMLEY, 2011; KATOWA-MUKWATO et al., 2013). Cada etapa testa 

diferentes habilidades cognitivas e práticas que se assemelham a tarefas profissionais (OMS, 

2001). Segundo a literatura, o OSCE permite testar uma ampla gama de conhecimentos, 
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habilidades e atitudes, sendo aceito como um instrumento adequado à finalidade para medir as 

habilidades de raciocínio clínico (BHAT, ANALD, 2006; SHADIA et al, 2010; KATOWA-

MUKWATO et al., 2013).  

O processo de avaliação é amplo e complexo que deve provocar reflexões críticas 

sobre a prática, no sentido de captar os progressos dos discentes, suas resistências, suas 

dificuldades e possibilitar deliberações sobre as ações seguintes (VASCONCELLOS, 1988; 

BECKER, 2001; GOMES, 2007). Assim, a associação de métodos surge como uma 

alternativa para atingir resultados válidos e confiáveis na avaliação clínica (MILLER, 1990; 

MURRAY et al., 2000; WILKINSON, FRAMPTON, 2004; SCHUWIRTH, VAN DER 

VEULTEN, 2004; ST GEORGE et al., 2004, HAGEMEIER, MASON, 2011).   

 

2.6 BREVE HISTÓRICO SOBRE A PRÁTICA FARMACÊUTICA VOLTADA PARA 

O CUIDADO – A ATENÇÃO FARMACÊUTICA 

 

Em todo o mundo, a profissão farmacêutica está passando por mudanças sem 

precedentes. O farmacêutico tem mudado o foco das suas ações do desenvolvimento, 

produção e distribuição de produtos farmacêuticos para provedor de serviços de saúde, com 

maior responsabilidade no uso seguro e eficaz dos medicamentos pelos pacientes. (WHO, 

2006; FIP, 2008). Além disso, os farmacêuticos estão assumindo papéis-chave na promoção 

da saúde e prevenção de doenças e na gestão dos sistemas e recursos associados à assistência 

à saúde. 

Até o início do século XX, em todo o mundo, o farmacêutico, também denominado 

boticário, foi o principal responsável pelo desenvolvimento e manufatura artesanal dos 

medicamentos. Após a segunda grande guerra, houve a consolidação do processo industrial e 
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em muitos países a perda do prestígio do farmacêutico (IVAMA, 1999; LUZ, 2000). Segundo 

Holland e Nimmo (1999), a expansão da indústria farmacêutica e a diversificação do campo 

de atuação profissional, levaram o farmacêutico a se distanciar do contato com os usuários de 

medicamentos. Nesse sentido, o farmacêutico passou a ser visto pela sociedade como um 

mero vendedor de medicamentos.  

No entanto, em 1966, a importante afirmação do educador Brodie, foi um passo no 

sentido de modificar o modelo distributivo (ou de repasse de medicamentos) para um novo 

modelo: a Farmácia Clínica. De acordo com Brodie (1966), o objetivo principal dos serviços 

farmacêuticos é garantir a segurança dos pacientes que usam medicamentos. Assim, a partir 

desta época surge uma reprofissionalização da farmácia, com o movimento de Farmácia 

Clínica. 

No entanto, o termo Atenção Farmacêutica somente foi definido em 1980, por Brodie 

et al., como:  

 “a definição das necessidades farmacoterapêuticas de um dado 

paciente e a provisão não apenas dos medicamentos requeridos, mas 

também dos serviços necessários (antes, durante e depois) para 

assegurar uma terapia perfeitamente segura e efetiva”. 

O conceito de Brodie et al. aceita a responsabilidade do farmacêutico sobre os 

resultados dos medicamentos utilizados pelos pacientes, sendo o primeiro a estabelecer as 

bases teóricas de uma prática profissional. No entanto, o enfoque ainda não estava centrado 

no paciente, mas na disponibilidade e no acesso ao medicamento (CIPOLLE, STRAND, 

MORLEY, 2000). Assim somente em 1990, o termo atenção farmacêutica recebeu o conceito 

clássico por Hepler e Strand, como sendo:  
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“a provisão responsável da farmacoterapia com o propósito de 

alcançar resultados definidos que melhorem a qualidade de vida dos 

pacientes”. 

  Segundo este, na atenção farmacêutica o farmacêutico assume a responsabilidade pelas 

necessidades farmacoterapêuticas dos pacientes, realizando o acompanhamento sistemático, 

contínuo e documentado do uso de medicamentos, com o objetivo de alcançar resultados 

terapêuticos definidos na saúde e qualidade deste indivíduo (HEPLER, STRAND, 1990; 

ISETTS et al., 2006). Estes resultados terapêuticos definidos incluem a cura de doenças, a 

redução ou eliminação de sinais e/ou sintomas, a redução ou interrupção do progresso de 

doença, a prevenção de uma doença ou a normalização de exames laboratoriais (CIPOLLE, 

STRAND, MORLEY, 2004). 

  Em 1993, no Relatório intitulado: “O papel do farmacêutico no sistema de atenção à 

saúde”, a Organização Mundial da Saúde adotou a atenção farmacêutica como nova prática 

profissional e reconheceu o papel fundamental do farmacêutico no sistema de atenção à 

saúde, em colaboração com outros membros da equipe, com vistas a atender as necessidades 

dos pacientes e assegurar o uso correto dos medicamentos (OMS, 1993).  

  No Brasil, no Consenso Brasileiro de Atenção Farmacêutica (2002), o termo “Atenção 

Farmacêutica” foi definido como: “um modelo de prática farmacêutica, desenvolvida no 

contexto da Assistência Farmacêutica. Compreende atitudes, valores éticos, comportamentos, 

habilidades, compromissos e corresponsabilidades na prevenção de doenças, promoção e 

recuperação da saúde, de forma integrada à equipe de saúde. É a interação direta do 

farmacêutico com o usuário, visando uma farmacoterapia racional e a obtenção de 

resultados definidos e mensuráveis, voltados para a melhoria da qualidade de vida. Esta 

interação também deve envolver as concepções dos seus sujeitos, respeitadas suas 



48 

 

 

 

especificidades biopsicossociais, sob a ótica da integralidade das ações de saúde” (OPAS, 

2002).  

  A filosofia da atenção farmacêutica define como principal responsabilidade 

profissional do farmacêutico atender às necessidades farmacoterapêuticas do paciente por 

meio da identificação, prevenção e resolução de problemas relacionados a medicamentos, o 

profissional tem a obrigação social de esforçar-se continuamente para reduzir a 

morbimortalidade relacionada ao uso de medicamentos (RAMALHO DE OLIVEIRA, 2011). 

Como Ramalho de Oliveira (2003) afirmou ao prestar atenção farmacêutica o profissional 

deve também entender os significados que os pacientes atribuem a sua doença, bem como aos 

seus medicamentos. 

  Na mesma época que o termo foi definido, diversos pesquisadores trabalharam no 

desenvolvimento de modelos metodológicos que pudessem ser utilizados para prática da 

atenção farmacêutica. Entre estes, Strand, Cipolle e Morley. (1988) trabalharam no 

desenvolvimento do Pharmacist’s Workup of Drug Therapy (PWDT), processo racional e 

sistemático de tomada de decisão, em que as necessidades dos pacientes, com relação à 

farmacoterapia pudessem ser abordadas e documentadas de maneira sistemática e global.  

  No PWDT, o termo problema relacionado a medicamento é definido, como: “qualquer 

evento indesejável que apresente o paciente, que envolva ou suspeita-se que envolva a 

farmacoterapia e que interfere de maneira real ou potencialmente em uma evolução desejada 

do paciente” (CIPOLLE, STRAND, MORLEY, 2012). Estes problemas são classificados em 

sete categorias: necessidade (1. necessita de farmacoterapia adicional e 2. farmacoterapia 

desnecessária); efetividade (3. medicamento inadequado e 4. dose do medicamento inferior à 

necessitada); segurança (5. dose do medicamento superior à necessitada e 6. reação adversa 
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aos medicamentos) e adesão (7. aderência inapropriada à farmacoterapia) (CIPOLLE, 

STRAND, MORLEY, 2012).  

  Muito embora a introdução desse novo modelo de prática profissional farmacêutica 

tenha sido estimulada, a atenção farmacêutica, não foi muito conhecida fora da profissão 

farmacêutica. Assim, foi proposto um novo termo o “medication therapy management” 

(MTM), que é um conjunto mais claramente focado das tarefas que os farmacêuticos podem 

realizar com o objetivo de melhorar farmacoterapia dos pacientes (JUNGNICKEL et al., 

2009). 

  Vale ressaltar que desde a introdução do conceito, vários estudos foram realizados 

para avaliar a capacidade do farmacêutico em influenciar positivamente os resultados da 

farmacoterapia por meio da atenção farmacêutica. Como resultados a atenção farmacêutica 

têm mostrado efetividade em pacientes com diabetes (DOUCETTE et al., 2009; PLANAS  et 

al., 2009; AGUIAR et al., 2014), com problemas cardiovasculares (CASTRO et al., 2006; 

LYRA JÚNIOR  et al., 2007; MURRAY et al., 2007; MURRAY et al., 2009) e em pacientes 

de alto risco (WELCH et al., 2009). 

  Em Minnesota (EUA), um estudo retrospectivo realizado de 1998 a 2008, mostrou que 

dez farmacêuticos realizando atenção farmacêutica no Fairview Health Services 

proporcionaram melhora significativa dos resultados clínicos de 9.000 pacientes atendidos e 

economizaram quase três milhões de dólares para o plano de saúde. Ademais, este estudo 

demonstrou que os pacientes consideraram os farmacêuticos indispensáveis para a equipe de 

cuidados de saúde, pois assumem a responsabilidade pelos resultados farmacoterapêuticos 

(RAMALHO DE OLIVEIRA et al., 2010). 

  Com esta nova prática, a profissão farmacêutica passou da orientação ao produto para 

o foco no paciente. Desta forma, os requisitos de formação clínica se expandiram, tornando-se 
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necessárias, aos farmacêuticos, novas competências, as quais incluem capacidades de 

resolução de problemas, elaboração de planos de cuidado, habilidades de comunicação 

eficazes, pensamento crítico e capacidade de tomada de decisões (FISHER, 1994; 

PETKOVA, DIMITROVA, 2003, WHO, 2006; MARTÍNEZ-SÁNCHEZ, 2009). Deste 

modo, para o alcance destas competências, o Ensino Farmacêutico também tem passado 

gradualmente por um processo de transição (CULBERTSON, 2008).  

 Como consequência, a Educação Farmacêutica em países como o Reino Unido, 

Estados Unidos, Austrália, Canadá e Nova Zelândia, tem evoluído ao longo do tempo. Tem 

ocorrido a aprovação de novas normas e diretrizes para auxiliar instituições de ensino 

farmácia desenvolver e manter programas academicamente fortes e eficazes, que respondam 

às novas necessidades de cuidados de saúde (ABATE et al., 2003; FIP, 2008; MAITREEMIT 

et al., 2008). Nos Estados Unidos, o desenvolvimento do Center for the Advancement of 

Pharmaceutical Education (CAPE) e o American Council on Pharmaceutical Education 

(ACPE) visa obter resultados educacionais e propor diretrizes para os programas de 

graduação e formação profissional (ACPE 2011; MEDINA et al. 2013). 

 No Brasil, foram publicadas as Diretrizes Curriculares Nacionais para Graduação em 

Farmácia (2002), que preconizavam mudanças nos currículos que favorecem o 

desenvolvimento de competências, com as quais os farmacêuticos pudessem atuar com visão 

humanista, de forma crítica e reflexiva na equipe multiprofissional em todos os níveis de 

atenção (BRASIL, 2002). Recomendam ainda, como competências gerais, o compromisso 

com a atenção à saúde, representada pela capacidade de resolver problemas tanto no nível 

individual e coletivo, tomada de decisões, habilidades de comunicação, liderança, 

administração e gerenciamento e a atitude de educação permanente (BRASIL, 2002). 



51 

 

 

 

  Com o objetivo de avançar no ensino farmacêutico, a literatura recomenda que os 

membros do corpo docente reconheçam as metodologias ativas de ensino como uma maneira 

válida de formar profissionais farmacêuticos voltados para o cuidado (HOWE, STRAUSS, 

2000; WELLS et al., 2008). Ramalho de Oliveira (2011) afirmou que para atuar plenamente 

como farmacêutico cuidador, é necessária a utilização de metodologias de ensino que 

fomentem a dialogicidade e a construção da cultura educacional, no qual o estudante possa 

vivenciar o exercício do cuidado, como proporcionado pelas metodologias ativas.  

  Stewart e colaboradores (2011) realizaram uma pesquisa com 1.179 docentes de 120 

Cursos de Farmácia nos Estados Unidos e 87% dos entrevistados relataram o uso de pelo 

menos uma estratégia de aprendizagem ativa em suas atividades de sala de aula. Além disso, 

Cisneros e colaboradores (2002) realizaram busca no banco de dados International 

Pharmaceutical Abstracts (IPA), de 1980 a 2000, identificando vários estudos que 

descreviam o uso da metodologia ativa do PBL no ensino da Farmácia.   

  No Brasil, segundo a Abenfarbio no Ensino Farmacêutico do Brasil, apesar da 

iniciativa de algumas instituições, ainda predominam os modelos de ensino que seguem os 

padrões tradicionais, fruto da reprodução ao longo dos tempos (ABENFARBIO, 2013). 

Ademais, uma pesquisa realizada pelo Conselho Federal de Farmácia, no ano de 2008, 

mostrou que nos 306 Cursos de Farmácia, daquela época, o uso de métodos de ensino que 

exigiam a interação discente-discente, professor-discente, ainda era pouco frequente (CFF, 

2008). 
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2.7 HISTÓRICO DA TESE 

 

O Laboratório de Ensino e Pesquisa em Farmácia Social da Universidade Federal de 

Sergipe – Brasil (LEPFS/UFS) é uma iniciativa acadêmica, estabelecida em 2007, com o 

intuito de desenvolver atividades relacionadas ao ensino, pesquisa e extensão; além de formar 

profissionais capacitados para a execução de estudos na área da Farmácia Social. O 

LEPFS/UFS tem como missão inovar e formar para o cuidado ao paciente e para promoção do 

uso racional dos medicamentos.  

Em 2008, a prática da atenção farmacêutica foi iniciada como atividade de pesquisa e 

ensino do LEPFS/UFS. Nesse ano, sob a orientação do Prof.Dr. Divaldo Lyra Júnior, duas 

alunas de mestrado, realizaram revisões sistemáticas com o objetivo de analisar a qualidade 

das pesquisas sobre atenção farmacêutica no acompanhamento de pacientes portadores de 

Diabetes Mellitus e Hipertensão Arterial Sistêmica (BALISA-ROCHA, 2010; AGUIAR et al., 

2012a).  

Nestes estudos, foram observadas falhas na qualidade dos estudos, sobretudo no que 

concerne a carência de resultados farmacoeconômicos, de satisfação dos pacientes. (BALISA-

ROCHA, 2010; AGUIAR et al., 2012a). E com base nestes dados em 2009, o LEPFS/UFS 

deu início a estudos envolvendo a prática da atenção farmacêutica em um grupo de idosos 

portadores de Diabetes Mellitus e Hipertensão Arterial Sistêmica não controladas. (BALISA-

ROCHA et al, 2012; AGUIAR et al, 2012b).  

Concomitantemente foram tomadas as iniciativas no ensino da disciplina de atenção 

farmacêutica ofertada pelo Curso de Farmácia da UFS. Primeiro, os pesquisadores do 

LEPFS/UFS observaram a escassez de métodos educativos que estimulassem o aprendizado 

da atenção farmacêutica pelos discentes, bem como, a ausência de práticas clínicas que 
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pudessem complementar os conteúdos teóricos apresentados na referida disciplina. Somado a 

isso, foi vivenciada a dificuldade em escalar pacientes reais para o atendimento do amplo 

quantitativo de estudantes matriculados na disciplina de atenção farmacêutica. 

Em consequência, a fim de atender a tais necessidades, em 2009-2010, metodologias 

ativas começaram a ser introduzidas na disciplina de atenção farmacêutica. Entre estas 

estavam as simulações com role play e paciente simulado. Neste período, foi realizada uma 

revisão sistemática sobre o uso de métodos educativos, envolvendo pacientes virtuais, no 

ensino da atenção farmacêutica (JABOUR-LOPES et al., 2012). Os resultados desta revisão 

sistemática demonstraram que havia poucos estudos sobre o tema e nenhuma publicação 

oriunda da América Latina (JABOUR-LOPES et al., 2012). Assim, foi evidenciada a 

necessidade de desenvolver práticas inovadoras de simulações utilizando o ambiente virtual 

de aprendizagem.  

Diante dos fatos citados, em 2010, foi estabelecida uma parceria entre o LEPFS/UFS e 

o Departamento de Computação da referida universidade e foi desenvolvido o software de 

paciente virtual denominado “PharmaVP Software” voltado para o ensino de competências 

para a prática da atenção farmacêutica.  Este software foi posteriormente validado segundo a 

ISO/IEC 9126 (2001) em um trabalho de Doutorado do laboratório (BALISA-ROCHA, 2013) 

 Em continuidade a estas iniciativas, o presente estudo é o primeiro que objetiva aplicar 

distintas metodologias ativas no ensino da atenção farmacêutica e avaliar o impacto destas 

intervenções educativas. Além disso, o desenvolvimento deste estudo servirá de base para 

uma linha de pesquisa que visa aprimorar a Educação Farmacêutica em Sergipe, em sintonia 

com os países desenvolvidos. 

 



 

 

 

 

 

 

 

 

OBJETIVOS 

 

 

 

 

 

 

 

 

 

 

 

 



55 

 

 

 

3. OBJETIVOS 

3.1. Objetivo geral 

Avaliar o uso de metodologias ativas no ensino da atenção farmacêutica. 

3.2. Objetivos específicos 

 Avaliar estudos sobre o ensino da atenção farmacêutica no mundo; 

 Identificar que conhecimentos e habilidades devem ser ensinados na disciplina de 

atenção farmacêutica na percepção de um grupo de docentes; 

 Avaliar a percepção dos discentes sobre os métodos ativos de ensino utilizados em 

uma disciplina de atenção farmacêutica; 

 Avaliar o uso de metodologias ativas na formação de discentes de uma disciplina de 

atenção farmacêutica. 
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ABSTRACT 

 

Objective: The aim of the work was to systematically review published studies about teaching 

methods in pharmaceutical care. 

Methods: Literature databases searched included LILACS, PubMed, SCOPUS, EMBASE, 

and ERIC. We searched for studies published between January 1960 and October 2013 using 

the search terms “Pharmaceutical services”, “Pharmaceutical care”, “Medication Therapy 

Management”, “Learning”, “Education” and “Teaching” in different combinations. 

Results: In the initial screening, the search identified 520 articles using the terms chosen; 25 

articles met the inclusion criteria.  

Conclusion: A predominance of studies focused on the development, evaluation, and/or 

review of pharmaceutical care courses. Many different teaching methods were described, the 

most common of which was problem-based learning, followed by clinical cases, lectures, 

seminars, and simulation. The most utilized outcome evaluation methods were written 

examinations and questionnaires. 

 

Keywords: Education, Pharmaceutical Care, Teaching methods 
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INTRODUCTION 

 

In recent decades, studies have demonstrated that pharmacists have an important role 

to play in medication therapy management, whereby they can greatly enhance overall patient 

health outcomes (Buurma et al., 2004; Dyck et al., 2005; Vinks et al., 2006; Lyra Jr. et al., 

2007; Balisa-Rocha et al., 2012). In response to these needs, the pharmacy profession 

experienced a fundamental change in its philosophy of practice. The change in orientation is 

synthesized by the term Pharmaceutical Care, defined by Hepler and Strand as “the 

responsible provision of drug therapy for the purpose of achieving defined outcomes that 

improve a patient's quality of life” (Hepler and Strand, 1990). In pharmaceutical care, the 

pharmacist cooperates with patients and other professionals in designing, implementing, and 

monitoring therapeutic plans that will produce specific therapeutic outcomes, ensuring 

appropriate, effective, safe, and convenient drug therapy for patients (Hepler and Strand, 

1990; Cipolle et al., 1998). 

Pharmaceutical care entails more clinical pharmacy practice, where in pharmacists 

focus less on the distribution of drugs and more on patient care (Schneider and Sill, 1995; Li, 

2003). To move in the direction of a more patient-focused practice, pharmacists must first 

possess competencies that include extensive pharmacotherapy knowledge, written and verbal 

communication skills, greater problem-solving capabilities, decision-making skills, 

motivation, and the self-confidence necessary to provide pharmaceutical care (Fisher, 1994; 

Culbertson, 2008).
 
Furthermore, pharmacists must possess clinical knowledge of medication 

and disease states so as effectively monitor a patient’s drug therapy, and to develop 
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relationships with patients that can facilitate discussions about drug-related problems, disease, 

and other relevant information (Schneider and Sill, 1995; Kassam, 2006a).  

In response to these changes in the pharmacy profession, a reorientation in 

pharmaceutical education became necessary for faculty and in postgraduate learning (Kassam, 

2006a). In really, not only pharmacy education has changed, over the last 30 years, medical, 

dental and health science education has been changing substantially, supported by well-

founded educational research. Change in medical, for example, has been articulated in the 

USA (Association of American Medical Colleges, 1992; Ozuah, 2002; Phillips, 2008), UK 

(GMC, 2009; Laidlaw et al., 2014) and Australia (Sefton, 1995; Prideaux, 2009). Some of the 

key characteristics of the new programs involve teamwork and a commitment to appropriate 

assessment, continuous monitoring and quality improvement (Sefton, 2004). Furthermore, 

these changes in medical education and health care delivery have led to an increased interest 

in involving patients in more active roles in the education of medical students and enhancing 

student experiences of real-world medicine in order to make courses more relevant to future 

clinical practice (Jha et al., 2009). 

Therefore, traditional teaching practices are increasingly being questioned, as the 

focus is now on encouraging students’ learning. Good educational strategies are being 

developed and rigorously evaluated (Sefton, 2004). In pharmaceutical care education, the 

literature showed that it was not sufficient to provide students with the opportunity to 

complete a given activity. It was equally important for students to practice and develop 

proficiency in the skills, knowledge, and attitudes relevant to achieving the desired 

performance (Zaremski et al., 2005; Kassam, 2006a; Kassam et al., 2008). Consequently, 

curriculum modifications and changes in instructional strategies had to be considered to 
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facilitate the learning outcomes needed to practice pharmaceutical care (Fisher, 1994; Popa et 

al., 2002). 

In this perspective, new teaching methods and/or learning strategies have been 

incorporated into pharmacy curricula, mainly with the aim of changing the current model of 

learning/teaching. These methods require a learner-focused approach—that is, an approach 

that seeks to value the student as an active subject in the teaching process, who is co-

responsible for the construction of knowledge in different learning scenario (Venturelli, 2003; 

Silva and Delizoicov, 2008). Problem-based learning (PBL), the use of clinical cases, role-

play and simulated patients are examples of these methods. The purpose of this systematic 

review was to analyze the published studies about teaching the pharmaceutical care model and 

provide an overview of the type of studies on the subject are being carried. 

 

METHODS 

 

Search strategy  

The present review was written in accordance with some of the criteria of the 

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) declaration 

of methodology (Moher et al., 2009). 

A review of the scientific literature was performed to identify the published studies 

about teaching pharmaceutical care to pharmacists or pharmacy students. The databases 

LILACS, PUBMED, SCOPUS, EMBASE, and ERIC (Education Resources Information 

Center) were reviewed for original articles published between January 1960 and October 

2013. The descriptors used were “Pharmaceutical services,” “Pharmaceutical Care,” 

“Medication Therapy Management,” “Learning,” “Education,” and “Teaching” in different 
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combinations. Only the search term “Pharmaceutical Care” was not included in the Medical 

Subject Headings (MeSH terms). 

A preliminary search was conducted, wherein we examined the descriptors in the titles 

or abstracts of papers we found. However, a preliminary reading of random abstracts 

identified many studies that were not related to the theme, which justified a restriction in 

search terms. Thus, articles were selected in which the descriptors "Learning", "Education" 

and "Teaching" occurred in the title of the article and the other descriptors in either the title 

and/or abstract, which increased the likelihood of the articles being relevant. The following is 

an example of the strategy that we used to search a database. 

Search strategy for PubMed/MEDLINE databases:  

KEYWORD (Search strategy) 

1. “Pharmaceutical services” [Abstract]  

2. “Pharmaceutical Care” [Abstract] 

3. “Medication Therapy Management” [Abstract] 

4. “Learning” [Title] 

5. “Education” [Title] 

6. “Teaching” [Title] 

(1 OR 2 OR 3) AND (4 OR 5 OR 6) 

Articles repeatedly indexed in two or more databases were taken into consideration 

only once. A manual sorting through titles, abstracts, and full text was made with the intent of 

specifically selecting studies about pharmaceutical care. Reference lists were searched for 

potentially relevant articles. 

Selection of studies  

Two reviewers (AM and WS) independently assessed and selected the articles for 

inclusion in this review, and disagreements were resolved by consensus. The degree of 

concordance between the two reviewers was evaluated using the kappa statistic (k). The 

kappa-measured agreement was based on the specifications of the specialized literature: k < 



64 

 

 

 

0.10, no agreement; k < 0.40, weak agreement; k = 0.40–0.75, good agreement; and k > 0.75, 

excellent agreement (Hosmer and Lameshow, 1989).
 

Selection criteria 

Titles and abstracts were compared to the following predefined inclusion criteria in 

order to determine the relevance of the theme: (i) if the study involved articles on 

Pharmaceutical Care or Medication Therapy Management; (ii) If the study was related to 

work of teaching or education; (iii) if the study focused pharmacists or pharmacy students. 

Reviews, meta-analyses, and editorials were excluded. Those that were not written in English, 

Spanish or Portuguese were also excluded. If the abstract or the full text were not available, 

attempts to contact the authors to obtain the full text were made. 

Data collection 

The articles satisfying the inclusion criteria for data extraction were carefully 

examined regarding the following variables: journal of publication; study location 

(setting/country); formation degree,; sample size (number of students or pharmacists); school 

year; duration of study; purpose of study; teaching method or learning strategy used; 

measured and achieved outcomes; assessment method described; responsibilities of 

pharmacist in the patient care process described; and whether articles conceptualized 

Pharmaceutical Care and described the limitations or biases of the study. 

The following responsibilities of pharmacists in the patient care process were 

considered: the establishment of a therapeutic relationship; determining who each patient is as 

an individual by learning about the reasons for the encounter, patient's demographics, 

medication experience, and other clinical information; meeting the patient's drug-related 

needs (indication, effectiveness, safety, compliance); management of drug therapy problems; 

negotiate and agree upon endpoints and timeframe for pharmacotherapy’s with the patient; 
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consideration of therapeutic alternatives; selection of patient-specific pharmacotherapy; 

consideration of nondrug interventions; education of patient; establishment of a schedule that 

is clinically appropriate and convenient for the patient; evaluation of the effectiveness and 

safety of the pharmacotherapy; assessment of patient compliance; making clinical judgments 

regarding how the drug therapy is affecting the status of the patient's condition; identification 

of any new drug therapy problems and their causes; and provision of continuous care (Cipolle 

et al., 2004). 

 

RESULTS  

 

The initial screening using the keywords identified 520 titles, 14 of them indexed in 

the same database and 234 of them indexed simultaneously in two or more databases. 

Nineteen articles were published in another language and 20 consisted of systematic reviews, 

thus 233 titles were considered potentially relevant. Figure 1 illustrates the progressive 

selection and the number of articles in each stage. 

INSERT FIGURE 1 

In the next review of the 233 articles, 173 were excluded because they did not focus 

on the teaching of Pharmaceutical Care. Thus, 60 articles were selected and submitted to a 

new screening, wherein 17 more articles were excluded because their abstracts indicated they 

were studies of dispensing, pharmacists opinions or on studies with medical students. After 

this rigorous selection process, the 43 remaining articles were scrupulously evaluated and 

only 17 of them met all of the specific inclusion criteria. The other 26 articles were dropped 

from the screening process, mostly because their written language was not English, Spanish 

or Portuguese, because the full text was unavailable or the study not was related to work of 
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teaching or education. An analysis of the references of the selected articles 17 was performed 

and 8 studies were identified, totaling at the end of the selection process, 25 publications that 

met the inclusion criteria specified (Delafuente et al.; Fisher, 1994; Kocla-Kimble and Batz, 

1994; Wislande, 1994; Schneider and Sill, 1995; Culbertson et al., 1997; Lee et al., 1998; 

Reutzel et al., 1999; Chambers et al., 2000; James et al., 2001; Ramam-Wilms, 2001; Popa et 

al., 2002; Bertolo et al., 2003; Petkova and Dimitrova, 2003; Lam, 2005;  Kassam, 2006a; 

Kassam, 2006b; Ross et al., 2007; Culbertson, 2008; Kassam et al., 2008; Zolezzi and Blake, 

2008; Martínez-Sánchez, 2009; Benedict, 2010; Chiang et al., 2010; Strohfeldt and Grant, 

2010). The concordance between the two review authors was considered excellent (k = 

0.9987, k = 0.9851, and k = 0.9893, respectively) in 3 steps of the selection process of 

articles. 

INSERT TABLE 1 

In this review, 17 studies were conducted in North America (Fisher, 1994; Delafuente 

et al., 1994; Kocla-Kimble and Batz, 1994; Wislande, 1994; Schneider and Sill, 1995; 

Culbertson et al., 1997; Lee et al., 1998; Reutzel et al., 1999; Chambers et al., 2000; Ramam-

Wilms, 2001; Lam, 2005; Kassam, 2006a; Kassam, 2006b; Ross et al., 2007; Culbertson, 

2008; Kassam et al., 2008; Benedict, 2010), four were conducted in Europe (Popa et al., 2002; 

James et al., 2001; Petkova and Dimitrova, 2003; Strohfeldt and Grant, 2010)
 
and the 

remainder was conducted in Asia (Chiang et al., 2010), Oceania (Zolezzi and Blake, 2008), 

South America (Bertolo et al., 2003), and Central America (Martínez-Sánchez, 2009). No 

studies were conducted in Brazil. All selected studies were published after 1990. 

The American Journal of Pharmaceutical Education was the dominant platform for 

publication, having over half (52%; n = 13) of the publications (Fisher, 1994; Delafuente et 

al., 1994; Kocla-Kimble and Batz, 1994; Wislande, 1994; Culbertson et al., 1997; Chambers 
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et al., 2000; Ramam-Wilms, 2001; Kassam, 2006a; Ross et al., 2007; Culbertson, 2008; 

Zolezzi and Blake, 2008; Benedict, 2010; Strohfeldt and Grant, 2010). Only one study was 

written in Spanish (Cipolle et al., 2004).
 

Table 1 shows the intended degree of students or current degree of pharmacist 

participants. Most of the studies were directed for undergraduate students of pharmacy (64%) 

(Fisher, 1994; Wislande, 1994; Schneider and Sill, 1995; Culbertson, 2008; Chambers et al., 

2000; James et al., 2001; Ramam-Wilms, 2001; Popa et al., 2002; Bertolo et al., 2003; 

Petkova and Dimitrova, 2003; Kassam, 2006a; Kassam, 2006b; Ross et al., 2007; Kassam et 

al., 2008; Martínez-Sánchez, 2009; Benedict, 2010), while only 20% of education programs 

were for postgraduate pharmacists (Delafuente et al., 1994; Culbertson et al., 1997; Lam, 

2005; Zolezzi and Blake, 2008; Strohfeldt and Grant, 2010) and 16% were courses of 

continuing education to pharmacists (Kocla-Kimble and Batz, 1994; Lee et al., 1998; Reutzel 

et al., 1999; Chiang et al., 2010). In the studies, the teaching methods or learning strategies 

were used in the pharmaceutical care courses from the first year of an undergraduate 

pharmacy degree program until the third year of a doctor of pharmacy degree program. 

Sample size in the analyzed papers varied from 15 to 574 students or pharmacists (Kocla-

Kimble and Batz, 1994; Chambers et al., 2000).  

In the present study, only five studies discussed the pharmaceutical care concept 

(James et al., 2001; Petkova and Dimitrova, 2003; Vinks et al., 2006; Kassam et al., 2008; 

Martínez-Sánchez, 2009). Seventeen studies reported several responsibilities of the 

pharmacist in the process of patient care. Among them, the most frequently cited were: 

determination of patient's drug-related needs (indication, effectiveness, safety, adherence) and 

identifying drug therapy problems (Fisher, 1994; Delafuente et al., 1994; Schneider and Sill, 

1995; Culbertson et al., 1997; Reutzel et al., 1999; Chambers et al., 2000; Ramam-Wilms, 
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2001; Popa et al., 2002; Bertolo et al., 2003; Lam, 2005; Kassam, 2006a; Kassam, 2006b; 

Culbertson, 2008; Martínez-Sánchez, 2009), followed by obtaining such patient data as the 

reason for the encounter, demographics, medication experience, and other clinical information  

(Fisher, 1994; Delafuente et al., 1994; Wislande, 1994; Culbertson et al., 1997) (Table 2). 

INSERT TABLE 2 

With regard to the purpose of the studies, most of the articles were evaluations of the 

students or the course (Reutzel et al., 1999; James et al., 2001; Lam, 2005; Kassam, 2006a; 

Kassam, 2006b; Culbertson, 2008; Kassam et al., 2008; Chiang et al., 2010). There were 

seven articles about development and evaluation of a pharmaceutical care course (Delafuente 

et al., 1994; Kocla-Kimble and Batz, 1994; Lee et al., 1998; Chambers et al., 2000; Bertolo et 

al., 2003; Zolezzi and Blake, 2008; Strohfeldt and Grant, 2010)
 
and three articles reviewing 

already existing courses (Kassam et al., 2008; Chambers et al., 2000; Ramam-Wilms, 2001). 

The duration of education programs or courses ranged from two days to four semesters. Five 

articles were theoretical, four of which were studies of curriculum components and 

evaluations of a pharmaceutical care course (Fisher, 1994; Schneider and Sill, 1995; Popa et 

al., 2002; Martínez-Sánchez, 2009) the fifth was a description of a format and process for 

development of a pharmaceutical care course (Culbertson et al., 1997).
 

Regarding teaching methods or learning strategies used in analyzed studies, PBL was 

used in seven studies (Fisher, 1994; Wislande, 1994; Culbertson et al., 1997; Culbertson, 

2008; Benedict, 2010; Strohfeldt and Grant, 2010) followed by the use of case studies 

(Wislande, 1994; Culbertson, 2008; Ramam-Wilms, 2001; Bertolo et al., 2003; Zolezzi and 

Blake, 2008; Chiang et al., 2010)
 
and lectures and/seminars (Reutzel et al., 1999; Popa et al., 

2002; Bertolo et al., 2003; Petkova and Dimitrova, 2003; Benedict, 2010; Chiang et al., 

2010), each used in six studies. Another widely used strategy was the use of simulations 
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(Delafuente et al., 1994; Kocla-Kimble and Batz, 1994; Schneider and Sill, 1995; Lee et al., 

1998; Reutzel et al., 1999; Chambers et al., 2000; James et al., 2001; Ramam-Wilms, 2001; 

Bertolo et al., 2003; Zolezzi and Blake, 2008; Benedict, 2010): role-play was used in six 

studies (Delafuente et al., 1994; Kocla-Kimble and Batz, 1994; Lee et al., 1998; Reutzel et al., 

1999; Chambers et al., 2000; Bertolo et al., 2003)
 
virtual patients on the web in three studies 

(Ramam-Wilms, 2001; Zolezzi and Blake, 2008; Benedict, 2010)
 
and real patients in two 

studies (Delafuente et al., 1994; Ramam-Wilms, 2001) (Table 3). 

Table 3 presents the outcomes measured by the selected studies. Most studies 

measured more than one aspect. The articles were categorized into studies that assessed 

performance of students (44%), articles on competencies to practice pharmaceutical care 

(24%), results of self-assessment of students (16%), and studies measuring aspects of the 

course (40%). 

INSERT TABLE 3 

Studies of the performance of students primarily measured knowledge outcomes 

(Kocla-Kimble and Batz, 1994; Lee et al., 1998; Ramam-Wilms, 2001; Bertolo et al., 2003; 

Petkova and Dimitrova, 2003; Kassam et al., 2008; Martínez-Sánchez, 2009; Chiang et al., 

2010; Strohfeldt and Grant, 2010), skills (such as communication skills, problem solving 

skills and group interaction skills) (Kassam et al., 2008; Delafuente et al., 1994; Kocla-

Kimble and Batz, 1994; Lee et al., 1998; Reutzel et al., 1999; Bertolo et al., 2003; Petkova 

and Dimitrova, 2003; Strohfeldt and Grant, 2010),
 
and attitudes (Kassam et al., 2008; Chiang 

et al., 2010).
 
Articles that included competencies for practicing pharmaceutical care focused 

on the identification, resolution, and prevention of drug-related problems (Bertolo et al., 

2003) designing monitoring plans (Bertolo et al., 2003)
 
or assessing level of competency and 

participation in pharmaceutical care activities (Chambers et al., 2000; Lam, 2005). Studies of 
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student self-assessment evaluated level of confidence (Lee et al., 1998; James et al., 2001) 

level of comfort in pharmaceutical care, and students’ self-assessment of their learning needs 

(Zolezzi and Blake, 2008). Finally, studies of course assessment evaluated the course or 

learning model (Wislande, 1994; Reutzel et al., 1999; Ramam-Wilms, 2001; Kassam, 2006b; 

Ross et al., 2007; Strohfeldt and Grant, 2010)
 
and student satisfaction with the course 

(Kassam, 2006b; Zolezzi and Blake, 2008; Benedict, 2010). 

It is noteworthy that theoretical articles on curriculum components for a 

pharmaceutical care course (Schneider and Sill, 1995; Popa et al., 2002; Martínez-Sánchez, 

2009)
 
did not discuss outcomes measured, outcomes achieved, or assessment method. The 

theoretical studies of Fisher (1994) and Culbertson et al (1997) focused on the curriculum 

components and descriptions of course development. They also established measurable 

student outcomes, including the knowledge, skills, and abilities needed to practice 

pharmaceutical care (Fisher, 1994; Culbertson et al., 1997),
 
and the pharmaceutical diagnosis 

or drug-related problem identification, resolution, and prevention. 

Most articles reported that students or pharmacists improved their knowledge, skills, 

and attitudes, their empathy, their comfort levels with providing pharmaceutical care, and/or 

their confidence in counseling patients (Kassam et al., 2008; Kocla-Kimble and Batz, 1994; 

Lee et al., 1998; Reutzel et al., 1999; James et al., 2001; Ramam-Wilms, 2001; Bertolo et al., 

2003; Petkova and Dimitrova, 2003; Zolezzi and Blake, 2008; Benedict, 2010; Chiang et al., 

2010; Strohfeldt and Grant, 2010).
 
Despite this, the study of Ross et al. (2007) reported that 

although student performance did not decline, outcomes definitely did not improve. Other 

studies reported the outcomes in terms of student satisfaction with the teaching methods or 

learning strategies. Five studies reported that strategies had been well received by students 
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(Wislande, 1994; Ramam-Wilms, 2001; Kassam, 2006b; Benedict, 2010; Strohfeldt and 

Grant, 2010). Other achieved outcomes can be seen in Table 3. 

The evaluation methods most utilized to measure the outcomes of students or 

pharmacists were written examinations (Delafuente et al., 1994; Culbertson et al., 1997; Lee 

et al., 1998; Reutzel et al., 1999; Petkova and Dimitrova, 2003; Benedict, 2010)
 
and 

questionnaires (James et al., 2001; Kassam, 2006b; Kassam et al., 2008; Zolezzi and Blake, 

2008; Chiang et al., 2010) in six and five studies, respectively. Other methods worth 

mentioning were peer assessment, in four articles (Kocla-Kimble and Batz, 1994; Culbertson 

et al., 1997; Ramam-Wilms, 2001; Strohfeldt and Grant, 2010)
 
and student self-assessment, in 

three studies (Culbertson et al., 1997; Reutzel et al., 1999; Ramam-Wilms, 2001). Regarding 

the studies that evaluated the educational program (Wislande, 1994; Reutzel et al., 1999; 

Ramam-Wilms, 2001; Kassam, 2006a; Kassam, 2006b; Ross et al., 2007; Culbertson, 2008; 

Strohfeldt and Grant, 2010), methods included narrative feedback (Kassam, 2006b; Ross et 

al., 2007), questionnaires (Wislande, 1994), focus groups (Reutzel et al., 1999), discussion 

(Ramam-Wilms, 2001), reviewing portfolios (Kassam, 2006a), and, student performance 

(Culbertson, 2008). Finally, it is also worth highlighting that only eight articles reported the 

limitations of the completed study (Wislande, 1994; Lee et al., 1998; Ramam-Wilms, 2001; 

Kassam, 2006a; Kassam, 2006b; Kassam et al., 2008; Zolezzi and Blake, 2008; Chiang et al., 

2010). 

 

DISCUSSION  

 

Loss of function, social power, and status resulted in a loss of identity for the 

pharmacy profession. Part of the response to this has been the drive for 
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"reprofessionalization," whereby there has been a gradual shift in focus away from the 

technical roles of pure procurement, supply, and distribution of medications, toward disease 

and patient-oriented approaches to pharmaceutical decision-making and more clinically 

oriented roles (Edmunds and Calnan, 2001; Bissell and Morgall-Traulsen, 2005). 

In the broadest sense, in respond to these external forces and internal professional 

needs (Breimer, 2001; Shah et al., 2010),
 
pharmaceutical education in developed countries, 

such as the United Kingdom, the United States, Australia, Canada, and New Zealand, has 

evolved over time. Pharmacy education has undergone major change over the past decade 

with the approval of new standards and guidelines designed to assist pharmacy education 

institutions develop and maintain academically strong, effective programs that are responsive 

to changing health care needs. The development of the Center for the Advancement of 

Pharmaceutical Education (CAPE) that aim obtain educational outcomes, guidelines for entry-

level Doctor of Pharmacy (PharmD) degree program and standards for the professional 

PharmD degree program, developed by The American Council on Pharmaceutical Education 

(ACPE) are examples (Abate et al., 2003; Maitreemit et al., 2008). 

In Brazil was published the National Guidelines for Undergraduate Education in 

Pharmacy (2002) which have included as key aspects in pharmacy education: evaluation of 

knowledge/skills application to patient care; fostering of critical thinking/problem-solving 

skills; skills mastery, communication ability, use of data in critical thinking/problem-solving, 

and decision-making (CNE, 2002).
 
The focus of pharmaceutical education has shifted from 

the basic sciences to include clinical and health sciences, along with social and administrative 

pharmacy, including Pharmaceutical Care (Hassali et al., 2011; Babar et al., 2013). 

In this review, most studies were performed in the United States, thereby reflecting the 

historical process of the development of American Pharmacy; since it was there that the 
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concept of the practice of pharmaceutical care was elaborated and systematized. Furthermore, 

a bibliometric review of pharmaceutical education literature, performed Babar et al. (2013) 

showed few studies from low- to middle-income countries. As a result, members of the 

International Pharmaceutical Federation (FIP) Pharmacy Education Taskforce, whose 

objective is to develop pharmaceutical education globally, recently affirmed that a strategy 

should be used that involves determining local needs, identifying the services required to meet 

those needs, and articulating the competencies to be achieved by all practitioners for the 

development of a comprehensive education which ensures that local and national needs are 

met (Anderson et al., 2008; Anderson et al., 2009a; Anderson et al., 2009b; Whitmarsh et al., 

2010). 

All selected studies were published after 1990, which is consistent with the period of 

extensive discussions in several countries about the definition of the mission, role, and 

functions of the pharmacist in pharmaceutical care (Hepler and Strand, 1990; Hepler and 

Graiger-rousseaux, 1995; Faus-Dáder and Martínez Martínez, 1999; Cipolle et al., 2000). 

These discussions emphasized the urgency of reorientation training for clinical practice, 

which led to the consequent reform of curricula and introduction of content that addressed this 

knowledge. 

In this review, most studies did not define the concept of pharmaceutical care. The 

meaning of this concept can vary between countries, organizations, and languages (OMS, 

1993; MSC, 2001; OPAS, 2002; APHA, 2013) and according to Babar et al. (2013), in 

developing countries this term is often used as popular jargon for clinical practice. Even 

within the United States, where the term was first widely used to describe a specific new area 

of pharmacists’ services, there are differences of opinion in how it should be defined. 
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Because of these differences, “Pharmaceutical Care” is now less used in the United 

States and United Kingdom (Whitmarsh et al., 2010). The term most frequently used is 

“medication therapy management services.” McGivney et al. describe it as driven by the 

philosophy of pharmaceutical care, but additionally involving techniques and behaviors such 

as patient counseling, motivational interviewing, patient education, documentation, follow-up, 

and interprofessional collaboration (McGivney et al., 2007). Thus, the literature suggests that 

there is a need to conceptually define the practice in order to distinguish the clinical services 

offered by pharmacists (Van Mil et al., 2004; Asiri, 2010).
 

According to Hepler and Strand (1990), pharmaceutical care is based specifically on 

the ability of the pharmacist to assume new responsibilities related to drugs and patients by 

conducting systematic monitoring and documenting with patient consent. Thus, the three 

major steps in the patient care process are the assessment of the patient, his/her medical 

problems, and any drug therapy problems that have occurred; development of a care plan; and 

conducting a follow-up evaluation (Cipolle et al., 2004). Although most of the reviewed 

articles do not mention all of these responsibilities, these steps are highly dependent on each 

other and all steps must be completed to provide good quality pharmaceutical care to patients 

and to positively influence patient's medication experience (Cipolle et al., 2004).
 

Some articles in this review were theoretical (Fisher, 1994; Schneider and Sill, 1995; 

Culbertson et al., 1997; Popa et al., 2002; Martínez-Sánchez, 2009)
 
which were essential in 

this period of paradigmatic transition in pharmaceutical education. Asiri (2010)
 
and El-Awady 

et al. (2006) reported that curriculum development should reflect different ways of learning in 

order to satisfy new pharmacists who have clinical interests and to embrace technology to 

engage this new generation. Furthermore, it should be in accordance with social need and 

align with national and regional priorities (Hadi, 2010).
 
Examples are the studies by Popa et 
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al. (2002)
 
and Martínez-Sanchez (2009), conducted in Romania and Cuba, respectively, where 

pharmaceutical education demonstrates several regional peculiarities. Despite this, in order to 

further broaden the research agenda, it is necessary to transition from predominantly 

theoretical research to original research that demonstrates the impact of curriculum changes 

on competencies or student learning. 

The learning strategy most used by reviewed studies was PBL. PBL, originally 

developed in McMaster University Medical School, is a well-known instructional method that 

has gained popularity in health professional education during the past few decades 

(Culbertson et al., 1997; Catney and Currie, 1999). In pharmacy, a literature review realized 

by Cisneros et al. (2002) revealed that there were a substantial number of articles that 

discussed the implementation of PBL methods in the pharmacy curriculum. However, in 

general, pharmacy schools use PBL for specific topics, such as pharmacy practice (Delafuente 

et al., 1994; Collier, 2000) therapeutics (Fisher, 1994; Ramam-Wilms, 2001),
 

and 

pharmaceutics (Brazeau et al., 1999), whereas basic scientific subjects are taught using 

traditional methods. 

The PBL philosophy incorporates the analysis of health care problems as the primary 

method for acquiring and applying knowledge. Self-directed learning is the central element of 

the PBL approach, in which small groups of five or six students work together with the 

support of a facilitator (Wood, 2003). Compared to traditional methods, such as lectures and 

discussion, PBL is an instructional method that permits a higher degree of inquiry, greater 

learner control, and active participation (Catney and Currie, 1999). Furthermore, Evensen and 

Hmelo (2000) suggested that PBL students might be more highly motivated, better problem-

solvers, more able to integrate basic science into clinical problems, and more self-directed 

learners.
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In pharmacy, problem-solving capabilities, together with the critical thinking and 

decision-making skills provided by problem-based learning, are crucial for pharmacists in 

pharmaceutical care practice (Strohfeldt and Grant, 2010). In this sense, Catney and Currie 

(1999) concluded that adopting PBL in a pharmaceutical care course would provide an 

appropriate context for students to begin to develop the skills needed to actively evaluate 

patient data, identify drug therapy problems, and apply a consistent strategy for clinical 

problem-solving and care planning. 

Despite the advantages mentioned above, there are also disadvantages connected to 

PBL. Since it is a method that is associated with curriculum reform in pharmacy coursework, 

these problems are generally administrative, such as high costs and staff workload (Strohfeldt 

and Grant, 2010). Furthermore, it would be difficult to educate the faculty about the principles 

of PBL and pharmaceutical care, largely because of the considerable differences between the 

traditional role of the lecturer and his/her role in problem-based learning, and the course has a 

different focus—the processes for identifying drug-related problems (Wislande, 1994). 

Another teaching method frequently used was role play. Most role-play approaches 

described in the literature involved interaction between the pharmacist (student) and a patient 

(other student) for the purpose of acquiring knowledge or developing a particular skill 

(Parkhurst, 1994; Ellington et al., 2002). In pharmacy, role-play has been used primarily as a 

means of helping students develop skills in communication, consultation, and medication 

history-taking (Ellington et al., 2002; Shah et al., 2004; Rao, 2011). According to the 

literature, activities focused on “what the student does,” such as role-play, can be effective in 

developing student skills in communication, active listening, professional attitudes, and 

applying knowledge to achieve therapeutic outcomes, which are essential competencies in 

pharmaceutical care (Biggs, 1999; Taylor, 1999). 
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An interesting finding was the limited number of studies using virtual patients in 

teaching pharmaceutical care. Several studies demonstrated the effectiveness of methods 

using simulations with virtual patients in the promotion of necessary competencies for 

pharmaceutical care (Fuhrman et al., 2001; Hussein and Kawahara, 2006; Orr, 2007).
 

Furthermore, a systematic review published in 2012 pointed out that the use of virtual patients 

has the potential to be an innovative and effective educational tool in pharmaceutical 

education, particularly for optimizing the teaching of pharmaceutical care (Jabbur-Lopes et 

al., 2012).
 
The review suggested that more resources need to be invested in the development 

of realistic, virtual patient technology specifically for teaching pharmacy at the graduate and 

undergraduate levels (Jabbur-Lopes et al., 2012).
 

Despite the specific advantages of each teaching method or learning strategy, and in 

view of the complexity of pharmaceutical care practice, which requires rather different 

knowledge and skill sets, the ideal would be to utilize a range of different teaching methods 

and/or learning strategies. According to Gil, the teacher should guide pedagogical action in 

order to provide conditions for learning. The teacher should make sure that the chosen 

teaching method is the most appropriate to the learner’s goals (Gil, 2008). The method can be 

selected in accordance with the learning objective of each class session, or a sequence of 

methods aiming at the development of student learning can be used. For example, simulation 

strategies (role play, virtual simulated patient, or patient) can be used before the student goes 

into the real environment of practice, with actual patients (Shah et al., 2004). 

In addition, using different teaching methods has the advantage of accommodating 

students with different learning styles. Whereas the new paradigm of education requires an 

approach focused on the learner as an active subject in the teaching process, the choice of the 

teaching method or learning strategy should consider the learning style of students. Catholico 
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(2009) affirms that students’ learning style—the characteristics and preferences of individual 

learners in the ways they receive or process information — may help explain, for example, 

why some teaching methods are more or less effective for certain groups of students.
 

Finally, it is important that the assessment methods should be consistent with the 

teaching method and with learning objectives. Assessment plays a key role in the learner-

centered teaching approach and must be focused on desired learning outcomes (Harpe et al., 

2008). Since the objective in teaching pharmaceutical care is not only memorization of 

knowledge but also development of skills and attitudes, the instructors can provide students 

with multiple methods of assessment and increase the number of opportunities to demonstrate 

application of course material. Walczyk and Ramsey argue that, although traditional testing 

such as written examinations and questionnaires (which were the most often used in studies of 

this review) may form a component of assessment in learner-centered courses, assessments 

should also include opportunities that represent how course content will actually be used in 

practice (Walczyk and Ramsey, 2003).
 

 

Limitations 

The present study is not without limitations. First, although the search strategy used in 

this study was helpful in gathering information relevant to our subject, there are some 

limitations and bias inherent to using databases for primary source collection. Such 

limitations include difficulty in establishing the correlation between the descriptors and the 

reliability of search results, particularly regarding the specificity, selectivity, and sensitivity of 

the descriptors to retrieve references that are relevant to the subject. To circumvent this 

problem, the databases instituted the use of a standardized vocabulary of keywords in order to 

standardize and facilitate the search for references in the database. The problem is that the 



79 

 

 

 

term "pharmaceutical care," is not contained as a descriptor in the vocabulary of these 

databases, at least according to the definition proposed by Hepler and Strand (1990). This, 

coupled with the misinterpretation of the meaning of the term or variations in how it is 

translated, tends to reduce the effectiveness of reference recovery. This problem had been 

detected in the work of Machuca et al. (2003) and Silva (2009), who chose to combine 

descriptors such as "pharmaceutical care" and "drug related problem."
 

Secondly, due to lack of access in our country, the researchers did not search the IPA 

(International Pharmaceutical Abstracts) database, which indexes pharmacy-specific journals 

that are not included in any other database. Hence, some studies that would have met 

inclusion criteria could have been left out of the review. Furthermore, since this review used 

only keywords in English, important publications in other languages may have been omitted. 

Finally, during the analysis of the articles, it was not possible to estimate the risk of bias in 

each study, as advocated by PRISMA. 

 

CONCLUSION 

This paper set out to systematically review published literature in peer-reviewed 

journals of education in pharmaceutical care. Studies of development, evaluation, and/or 

review of a pharmaceutical care course predominated. Furthermore, theoretical articles of 

curriculum components for a pharmaceutical care course were also frequently found. 

Many different teaching methods were described in studies, notably PBL and 

simulation. However, the assessment methods used in the most of articles were not in 

accordance with the new teaching methods. 

Practice Implications 
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Through this review, a series of themes have emerged to address gaps in current 

knowledge. First, it is necessary to transition from theoretical to original research. In other 

words, practical research should be conducted into different programs at different pharmacy 

schools and universities, in several countries, in an effort to more fully understand the 

processes involved in planning and implementing new teaching methods, as well as the 

variables that contribute to successes and challenges in those processes. Furthermore, this 

additional research should use a combination of both quantitative and qualitative research 

methodologies to more fully understand the effects of teaching methods on students. 

Second, there is a need for more long term and even longitudinal assessments of the 

outcomes of pharmaceutical care courses. Often, research is conducted for a length of time 

that is determined by the experimenter’s time and resources, not necessarily the amount of 

time necessary to provide a thorough investigation into the effects of teaching methods on 

student learning (Faus-Dáder and Martínez Martínez, 2009). Thus, studies of continuing 

education should follow the pharmacist into the profession to fully understand the effects of 

courses on actual practice. 

In response to these gaps, active learning methods will serve as a basis for 

implementing a pharmaceutical care course at the College of Pharmacy of the Federal 

University of Sergipe in Brazil. We anticipate that the use of active methods as an educational 

tool will not only facilitate the development of competencies and skills of pharmacy students 

in pharmaceutical care but will also facilitate the transfer of these skills to the practice setting. 
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PubMed 

139 titles found 
LILACS 

80 titles found 

EMBASE 

135 titles found 

SCOPUS 

147 titles found 
ERIC 

19 titles found 

Duplicate removed from the same base (n = 14) 

Duplication in different database (n = 234) 

Articles were not published in English: (n = 19) 

Systematic Review: (n = 20) 

Studies included 

(n = 17) 

Publications included after 

analysis of the reference 

(n = 25) 

Studies identified from searching 

reference list 

(n = 8) 

17 articles excluded due to one or more of the 

following reasons: 

Pharmacists opinion’s studies; 

Dispensing studies; 

Studies involving medicine students; 

Abstract was not available. 

26 studies excluded articles due to: 

Full text was not available (6) 

Article not in English, Spanish, or 

Portuguese (1) 

Article not was related to work of 

teaching or education (19) 

173 studies excluded 

Exclusions were based on the title, the fact that 

not related work with the teaching 

Pharmaceutical care or Medication Therapy 

Management; pharmacists or pharmacy 

students did not participate in the study.  

Titles to be assessed 

(n = 233) 

Full text to be analyzed 

(n = 43) 

Abstracts to be analyzed 

(n = 60) 

 

 
Figure 1 – Flow diagram for the review process 
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Table 1. Characteristics of the study sample regarding: journal of publication, settitng/country, formation degree, sample size and school year. 

Reference Journal of Publication Setting/Country Formation Degree 

Sample Size 

(Students or 

pharmacists) 

School Year 

Delafuente et al., 

1994 

American Journal 

Pharmaceutical 

Education 

USA / University of Florida PharmD students 
12 groups of 6-7 

students 
Third year 

Fischer, 1994 

American Journal 

Pharmaceutical 

Education 

USA / United States Public 

Health Service 

Undergraduate students of 

pharmacy 
Not available Not available 

Kocla-Kimble, 

Batz, 1994 

American Journal 

Pharmaceutical 

Education 

USA / University of 

California 

Continuing education to 

pharmacists 
15 pharmacists Not applicable 

Winslade, 1994 

American Journal 

Pharmaceutical 

Education 

Canada / University of 

Toronto 

Undergraduate students of 

pharmacy 
160 students 

Final year of the 

baccalaureate program 

Schneider, Still, 

1995 

International Pharmacy 

Journal 

USA / The Ohio State 

University Medical Center 

Undergraduate students of 

pharmacy 
Not available Not available 

Culbertson et 

al., 1997 

American Journal 

Pharmaceutical 

Education 

USA / Idaho State University PharmD students 
Second and third 

professional years 
Not available 
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Table 1. Characteristics of the study sample regarding: journal of publication, settitng/country, formation degree, sample size and school year. 

(continuation) 

Reference Journal of Publication Setting/Country Formation Degree 

Sample Size 

(Students or 

pharmacists) 

School Year 

      

Lee et al., 1998 

American Journal of 

Health-System 

Pharmacy 

USA / University of the 

Pacific 

Continuing education to 

pharmacists 
34 pharmacists Not applicable 

Reutzel et al., 

1999 

Journal of American the 

American 

Pharmaceutical 

Association 

USA /Midwestern University 

Chicago College of 

Pharmacy, Drake University 

college of Pharmacy & 

Health Sciences and 

American Drug Stores 

Pharmacy 

Continuing education (CE) 

to pharmacists 
23 pharmacist Not applicable 

Chambers et al., 

2000 

American Journal 

Pharmaceutical 

Education 

USA/ University of 

Washington State 

Undergraduate students of 

pharmacy 
574 students 

First-year and second-

year 

James et al., 

2001 

Pharmacy World & 

Science 

United Kingdom/ University 

of Brighton 

Undergraduate students of 

pharmacy 
91 students Not available 



92 

 

 

 

Table 1. Characteristics of the study sample regarding: journal of publication, settitng/country, formation degree, sample size and school year. 

(continuation) 

Reference Journal of Publication Setting/Country Formation Degree 

Sample Size 

(Students or 

pharmacists) 

School Year 

Ramam-Wilms, 

2001 

American Journal 

Pharmaceutical 

Education 

Canada/ University of 

Toronto 

Undergraduate students of 

pharmacy 
120 students 

Third and fourth 

professional years 

Popa et al., 2002 Pharmacy Education 

Romania/ University of 

Medicine and Pharmacy 

“Iuliu Hatieganu” 

Undergraduate students of 

pharmacy 
Not available 

Second semester of the 

fifth year of studies 

Bertoldo et al., 

2003 
Pharm Care Esp 

Argentina/ Universidad 

Católica de Córdoba 

Undergraduate students of 

pharmacy 
27 students Final year 

Petkova, 

Dimitrova, 2003 
Pharmacy Education 

Bulgaria/ Medical University 

Sofia 

Undergraduate students of 

pharmacy 

120-150 students for 

class 

First semester of the 

fifth year of 

the studies 

Lam, 2005 
The Consultant 

Pharmacist 

USA/ University of 

Washington School of 

Pharmacy 

PharmD students 24 students Final year of study 

Kassam, 2006a Pharmacy Education 
Canada/ The University of 

British Columbia 

Undergraduate students of 

pharmacy 
122 students 

Fourth year (senior 

year) 

 



93 

 

 

 

Table 1. Characteristics of the study sample regarding: journal of publication, settitng/country, formation degree, sample size and school year. 

(continuation) 

Reference Journal of Publication Setting/Country Formation Degree 

Sample Size 

(Students or 

pharmacists) 

School Year 

Kassam, 2006b 

American Journal 

Pharmaceutical 

Education 

Canada/ The University of 

British Columbia 

Undergraduate students of 

pharmacy 
122 students 

Fourth year (senior 

year) 

Ross et al., 2007 

American Journal 

Pharmaceutical 

Education 

USA/ University of 

Mississippi 

Undergraduate students of 

pharmacy 

The average number 

of students is 80 
Third-professional year 

Culbertson et 

al., 2008 

American Journal 

Pharmaceutical 

Education 

USA/ Idaho State University 
Undergraduate students of 

pharmacy 
180 students 

First year  through the 

third year 

Kassam et al., 

2008 

BMC Medical 

Education 

Canada/ The University of 

British Columbia 

Undergraduate students of 

pharmacy 
35 students 

Fourth year (senior 

year) 

Zolezzi, Blake, 

2008 

American Journal 

Pharmaceutical 

Education 

New Zealand/ University of 

Auckland 

Postgraduate to 

pharmacists 
Not available Not applicable 

Martínez-

Sanchez, 2009 
Lat. Am. J. Pharm. Cuba/ University of Oriente 

Undergraduate students of 

pharmacy 
Not available Not available 
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Table 1. Characteristics of the study sample regarding: journal of publication, settitng/country, formation degree, sample size and school year. 

(continuation) 

Reference Journal of Publication Setting/Country Formation Degree 

Sample Size 

(Students or 

pharmacists) 

School Year 

Chiang et al., 

2010 

Medical Principles and 

Practice 

Taiwan/ Taiwan Association 

of 

Asthma Education and Taipei 

Medical University Wan 

Fang Hospital 

Continuing education (CE) 

to pharmacists 
105 pharmacists Not applicable 

Strohfeldt, 

Grant, 2010 

American Journal 

Pharmaceutical 

Education 

United Kingdom/ University 

of Reading 

Masters of pharmacy 

degree (MPharm) students 
100 students Second year 
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Table 2. Responsibilities of pharmacist in the patient care process related in articles 

Reference Responsibilities of pharmacist in the patient care process 

Delafuente et al., 1994 

 Establish the therapeutic relationship 

 Determine who your patient is as an individual by learning about the reason for the encounter, the patient's 

demographics, medication experience, and other clinical information 

 Determine whether the patient's drug-related needs are being met (indication, effectiveness, safety, compliance), 

identify drug therapy problems 

 Negotiate and agree upon endpoints and timeframe for pharmacotherapies with the patient  

 Consider therapeutic alternatives; Select patient-specific pharmacotherapy; Consider nondrug interventions 

 Establish a schedule that is clinically appropriate and convenient for the patient 

 Evaluate effectiveness of pharmacotherapy 

Fischer, 1994  

 Determine who your patient is as an individual by learning about the reason for the encounter, the patient's 

demographics, medication experience, and other clinical information 

 Determine whether the patient's drug-related needs are being met (indication, effectiveness, safety, compliance), 

identify drug therapy problems 

 Negotiate and agree upon endpoints and timeframe for pharmacotherapies with the patient 

 Consider therapeutic alternatives ; Select patient-specific pharmacotherapy ; Consider nondrug interventions; 

Educate patient 

 Evaluate effectiveness of pharmacotherapy 

 Evaluate safety of pharmacotherapy 

 Provide continuous care 
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 Table 2. Responsibilities of pharmacist in the patient care process related in articles (continuation) 

Reference Responsibilities of pharmacist in the patient care process 

Kocla-Kimble, Batz, 

1994 
 Not available 

Winslade, 1994 

 Determine who your patient is as an individual by learning about the reason for the encounter, the patient's 

demographics, medication experience, and other clinical information 

 Determine whether the patient's drug-related needs are being met (indication, effectiveness, safety, compliance), 

identify drug therapy problems 

Schneider, Still, 1995 
 Determine whether the patient's drug-related needs are being met (indication, effectiveness, safety, compliance), 

identify drug therapy problem 

Culbertson et al., 1997 

 Determine who your patient is as an individual by learning about the reason for the encounter, the patient's 

demographics, medication experience, and other clinical information 

 Determine whether the patient's drug-related needs are being met (indication, effectiveness, safety, compliance), 

identify drug therapy problems 

 Consider therapeutic alternatives; Select patient-specific pharmacotherapy; Consider nondrug interventions 

 Establish a schedule that is clinically appropriate and convenient for the patient 

 Provide continuous care 

Lee et al., 1998  Not available 

Reutzel et al., 1999 
 Determine whether the patient's drug-related needs are being met (indication, effectiveness, safety, compliance), 

identify drug therapy problems 
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Table 2. Responsibilities of pharmacist in the patient care process related in articles (continuation) 

Reference Responsibilities of pharmacist in the patient care process 

Chambers et al., 2000 
 Determine whether the patient's drug-related needs are being met (indication, effectiveness, safety, compliance), 

identify drug therapy problems 

James et al., 2001  Development of  care plans 

Ramam-Wilms, 2001 
 Determine whether the patient's drug-related needs are being met (indication, effectiveness, safety, compliance), 

identify drug therapy problems 

Popa et al., 2002 

 Determine whether the patient's drug-related needs are being met (indication, effectiveness, safety, compliance), 

identify drug therapy problems 

 Consider therapeutic alternatives; Select patient-specific pharmacotherapy; Consider nondrug interventions; 

Educate patient 

 Establish a schedule that is clinically appropriate and convenient for the patient 

 Make a judgment as to the clinical status of the patient's condition being managed with drug therapy 

 Provide continuous care 

Bertoldo et al., 2003 
 Determine whether the patient's drug-related needs are being met (indication, effectiveness, safety, compliance), 

identify drug therapy problems 

Petkova, Dimitrova, 

2003 

 Not available 
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Table 2. Responsibilities of pharmacist in the patient care process related in articles (continuation) 

Reference Responsibilities of pharmacist in the patient care process 

Lam, 2005 
 Medication assessment; Patient counseling. Identifying and resolving of drug-related problems. Formulate care 

plans and Documentation 

Kassam, 2006a 

 Determine whether the patient's drug-related needs are being met (indication, effectiveness, safety, compliance), 

identify drug therapy problems  

 Consider therapeutic alternatives; Select patient-specific pharmacotherapy; Consider nondrug interventions; 

Educate patient 

 Establish a schedule that is clinically appropriate and convenient for the patient 

Kassam, 2006b 
 Determine whether the patient's drug-related needs are being met (indication, effectiveness, safety, compliance), 

identify drug therapy problems  

Ross et al., 2007  Not available 

Culbertson et al., 2008  Identification and resolution of drug-related problems 

Kassam et al., 2008 
 Documentation patient information, monitorization parameters of patient, patient follow-up by phone or in-

person 

Zolezzi, Blake, 2008  Not available 

Martínez-Sanchez, 2009   Identification of drug-related problem  and Patient Education 

Benedict, 2010  Not available 

Chiang et al., 2010  Not available 

Strohfeldt, Grant, 2010   Not available 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Delafuente et 

al., 1994 

Development and 

assessment of an 

active learning 

course 

Active learning 

methods (Case 

scenarios, Role play, 

use of actual 

patients) 

3 semesters 

Problem-solving skills, 

oral and written 

communication skills, 

group interaction skills, 

self learning abilities, 

and utilization of 

pharmaceutical care 

principles 

Students are evaluated 

by their individual 

performance, their 

group's performance, 

and their performance 

within their group. 

Interviewing, oral 

defense, weekly 

quizzes, and written 

responses to the 

pharmaceutical care 

questions. Furthermore, 

their group's peer 

evaluations and their 

self- evaluation are 

calculated. 

 

This course teaches students 

that medical information is 

subject to interpretation and 

that information that is 

correct today may be replaced 

by newer theories or concepts 

tomorrow. Furthermore, there 

may be more than one correct 

answer to a drug-related 

problem and it is important to 

be able to justify clinical 

decisions using appropriate 

literature. In short, this course 

eased the rough transition 

from classroom learning to 

experiential learning. 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Fischer, 1994 

Study of curriculum 

components and 

evaluation for a 

pharmaceutical care 

course 

Problem-based 

Learning 
Not available 

Knowledge, skills, and 

abilities needed to 

practice pharmaceutical 

care in diabetes 

management 

Management of 

patients’ clinical case 
Not available 

Kocla-

Kimble, Batz, 

1994 

Development of 

diabetes education 

program for 

community 

pharmacists 

Active learning: 

hands-on 

experience, role 

play, and sharing 

ideas 

Two-day 

The knowledge, skills, 

and resources 

pharmacists required to 

meet and assess the 

needs of patients with 

diabetes 

Peer review and 

feedback 

Increased levels of 

knowledge and confidence in 

diabetes care; increased 

empathy for and interest in 

working with patients living 

with diabetes. One year after 

the program, the pharmacists 

reported a number of changes 

in their diabetes care-related 

pharmacy practice, spent 

more of their time counseling 

and educating patients 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved(continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Winslade, 

1994 

Revision of the 

final course outline 

and assessment of a 

course based on the 

principles of 

pharmaceutical care 

and problem-based 

learning 

Problem-based 

learning 
52 hours 

Course objectives, 

format of the course and 

classes, topics presented 

(course content), 

selection of lecturers, 

evaluation techniques 

utilized and faculty 

evaluation of 

implemented course 

Course and instructor 

evaluation questionnaire 

The majority of students 

believed the course to be 

good or very good. The 

results of the formal course 

evaluation were very 

supportive (drug/disease 

content, identifying drug-

related problems and written 

communication skills). In the 

faculty evaluation, they 

believed that the course was 

enjoyable and that student 

participation and knowledge 

met or surpassed their 

expectations 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Schneider, 

Still, 1995 

Study of curriculum 

components for a 

course of 

pharmaceutical care 

Use of reading 

materials, case 

simulation, and 

videotapes 

12 months Not available Not available Not available 

Culbertson et 

al., 1997 

Description of the 

rationale, format, 

and process of 

developing 

a problem- based 

learning 

educational model 

that incorporates 

pharmaceutical 

diagnosis 

Problem-based 

learning 

2 hours, twice a 

week 

Enhancing 

pharmaceutical 

diagnosis skills; 

identification, 

resolution and 

prevention of drug-

related problems; and 

design of a monitoring 

plan 

In second year, 

assessments methods 

included facilitator, self, 

and peer group 

assessments. Third year 

assessments include 

peer evaluated group 

participation and 

written pharmaceutical 

care plan 

 

Not available 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Lee et al., 

1998 

Development and 

implementation of a 

counseling training 

program 

Workshop, 

interactive videos, 

role-play session 

Not available 

Counseling skills, 

knowledge about 

commonly prescribed 

medications, and 

pharmacists' confidence 

in counseling patients 

Checklist to assess the 

counseling technique, 

open-book written 

examination to evaluate 

the knowledge of 

prescribed medications, 

and a written evaluation 

before and after the 

training program to 

assess pharmacists' 

confidence in 

counseling patients 

Many pharmacists improved 

their counseling skills and 

knowledge. The pharmacist's 

confidence in counseling 

patients about common 

diseases and medication was 

significantly improved after 

the training program. 

Furthermore, most 

pharmacists said they found 

the references and cases 

helpful or very helpful 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Reutzel et al., 

1999 

Evaluation of a 

continuing 

education course 

Preparatory 

readings, seminar 

(didactic lectures), 

workshops and role-

play 

12 months 

Capacity of educational 

series in developing the 

pharmaceutical care 

skills of the 

participants, particularly 

in relation to chronic 

diseases commonly 

seen in community 

pharmacy patients. 

Formative evaluation of 

pharmacy educational 

series 

Self-assessment and 

final examination 

(written and practical 

components). 

Furthermore, four focus 

groups were conducted 

to evaluate the 

pharmacy education 

series 

The educational series has a 

positive effect on 

pharmacists' attitudes and 

practice behavior. The 

educational series was a 

success in terms of improving 

cognitive abilities, increasing 

confidence levels, and 

improving job satisfaction 

and morale. The pharmacists 

liked the realistic cases and 

the small group format 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Chambers et 

al., 2000 

Development of a 

pharmaceutical care 

lab and evaluation 

of levels of 

competency of 

trained students 

Active learning 

methods: 

simulation; training 

in practical 

environment, in  the 

community 

pharmacy unit, Role 

play 

5 weeks course 

in three years 

Competencies in first-

year students and 

comparison between 

evaluation by peer 

teachers and evaluation 

by experienced 

instructors 

Checklist 

Scores on skills checklists 

indicated that students 

learned technical skills. 

Furthermore, peer teaching 

appeared to be a very useful 

teaching method for 

reinforcing technical skills 

and providing better 

instruction 

James et al., 

2001 

Evaluation of 

students’ 

perceptions about a 

structured teaching 

program using 

simulated patients 

Simulated-patient 

teaching 
Not available 

Sudents self-assessment 

about their level of 

confidence in a patient 

consultation and their 

perception of the 

difficulty of conducting 

a consultation 

Structured 

questionnaire, designed 

for evaluation before 

and after delivery of the 

teaching program 

Students’ perceived 

significant increases in the 

“confidence” and a 

statistically significant 

decrease in perceived level of 

“difficulty” when conducting 

a consultation 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Ramam-

Wilms, 2001 

Incorporation of 

changes in a course 

problem based 

learning 

Incorporation of 

teaching and 

Learning Strategies 

in a course of 

problem based 

learning (Integrated 

cases; Discussion of 

drug-related 

problems; Use of 

real patients; 

Development of a 

web infrastructure to 

complement 

classroom learning) 

Not available 

Knowledge required to 

provide pharmaceutical 

care and evaluation of 

learning approach 

Criterion-based 

assessment; assessment 

of group contribution to 

class discussions with 

written feedback; final 

oral examinations at the 

end of each year; case 

study seminars; 

assessment of 

performance during 

seminar and 

incorporation of verbal 

and written self and 

peer assessment 

Development of the students' 

knowledge. All strategies 

have been well received by 

students. Most students 

consider the small group 

seminars useful or very useful 

in their practice, and they felt 

comfortable or very 

comfortable in their 

knowledge and skills. The 

students' evaluation of the 

website indicated that it is a 

useful tool in classroom 

learning, and easy to use 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Popa et al., 

2002 

Study of curriculum 

components for a 

pharmaceutical care 

course 

Lectures and 

seminars 

Two lectures 

and two 

seminars a 

week, for 14 

weeks 

Not available Not available Not available 

Bertoldo et 

al., 2003 

Development of 

teaching activities 

in pharmaceutical 

care 

Lectures and  

problem-solving 

(clinical case) and  

use of real patients 

Not available 

Knowledge to identify, 

resolve, and prevent 

drug-related problems, 

communication skills in 

relationships patient-

pharmacist and 

pharmacist-physician 

Description and 

discussion of case 

Students were able to 

integrate prior knowledge in a 

useful way to resolve drug-

related problems, and also 

employ communication skills 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Petkova, 

Dimitrova, 

2003 

Study of curriculum 

components for a 

course of 

pharmaceutical care 

and course 

evaluation 

Lectures and 

Seminars 

15 weeks, 

with one lecture 

(two academic 

hours) 

and one 

seminar (two 

academic hours) 

weekly 

Communication skills, 

logical reasoning, and 

knowledge to ensure 

effective, safe and 

convenient drug therapy 

for patients 

Oral and written test 

examination 

Changes in pharmacists’ 

thought processes, 

improvement in the quality of 

the pharmaceutical activities 

in the pharmacy, reduction of 

the communication gap 

between patient and health 

care providers, and 

strengthening the connection 

between academic staff and 

practitioners 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Lam, 2005 

Evaluation of 

students after they 

have completed a 

continuing 

education course in 

pharmaceutical care 

and monitoring of 

medication therapy 

Engagement of 

students in practice 

settings (Assisted 

living facility based, 

clinic based, and 

community-based) 

160 or 168 

training hours, 

Documentation of 

students’ participation 

in pharmaceutical care 

activities 

Formal oral 

presentations once or 

twice a week, and two 

written case study 

reports. Each student 

also receives feedback, 

a formal mid-clerkship 

evaluation and a final 

evaluation. 

The students were successful 

in improving the medication 

therapy of senior adults 

through their participation in 

direct care provision at the 

medical clinic and 

community site. 

Kassam, 

2006a  

Evaluation the 

students’ and 

preceptors’ 

experiences and 

perspectives of the 

newly developed 

pharmaceutical care 

clerkship for 

Community 

pharmaceutical care 

Clerkship (two 4-

week rotations in 

two different 

pharmacies) 

8 weeks 

Student’s evaluation of 

their opportunity to 

achieve the clerkship 

goals and whether their 

preceptor had the ability 

to provide them with 

the intended experience. 

Furthermore, students 

Questionnaire with 

qualitative and 

quantitative questions. 

Students ranked their 

clerkship experience high; 

however, more than 25% 

remarked that they were 

disappointed with the depth 

and breadth of the 

opportunities provided to 

hone pharmaceutical care 
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community 

pharmacists. 

were asked three things 

they liked most and 

three they liked least in 

the clerkship. 

Preceptors assessed 

appropriateness of each 

learning activity and the 

extent to which students 

participated in these 

activities. 

skills. The preceptor surveys 

supported the students’ 

results. One of the most 

common requests made by 

preceptors was for the 

university to offer workshops 

where the clerkship 

expectations and processes 

could be clarified. 

Kassam, 

2006b 

Determination of 

the effectiveness 

of a community 

pharmaceutical care 

advanced pharmacy 

practice 

experiences (APPE) 

in enabling 

students to execute 

the learning 

activities  

Community 

pharmaceutical care 

APPE (two 4-week 

rotations in two 

different 

pharmacies) 

8 weeks 

Effectiveness of the 

learning environment in 

providing learning 

opportunities and the 

nature of the learning 

Reviewing portfolios: 

the portfolios were 

meant to facilitate 

learning through 

utilized a systematic 

process for 

documenting in 

pharmaceutical care. 

Thus, in portfolios 

student record the 

pharmaceutical care  

Analysis of student portfolios 

suggested that the learning 

environment did not provide 

students with adequate 

opportunities to develop 

pharmaceutical care 

competencies. 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Ross et al., 

2007 

Development, 

implementation and 

review of a 

problem-based 

learning course. 

Problem-based 

learning 
8 weeks 

Evaluation the program 

and experiences with a 

problem-based learning 

model of pharmacy 

education 

Narrative feedback of 

faculty members, 

students, and graduates 

Student performance did not 

decline, but outcomes did not 

improve. The accreditation 

body (ACPE) observed that 

successful implementation 

occurred, and recommended 

an ongoing internal review 

process to identify any 

needed curricular 

refinements. According to the 

narrative feedback of faculty 

members, students, and 

graduates, several areas for 

improvement were identified 

. 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Culbertson et 

al., 2008 

Evaluation of 

students' 

performance in a 

course of Problem-

based learning with 

clinical cases 

Problem-based 

learning and use of 

clinical cases 

4 semesters 

Identification of a group 

of pharmacy students at 

risk for poor APPE 

performance 

Case study 

performances were 

evaluated by 4 different 

clinical faculty 

members during the two 

semesters, using a 

standardized student 

evaluation instrument 

 

 

 

 

 

 

A timed pharmaceutical care 

plan write-up was useful in 

identifying students with poor 

advanced pharmacy practice 

experiences (APPE 

performance) 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Kassam et al., 

2008 

Test the overall 

educational impact 

of an enhanced 

advanced pharmacy 

practice 

experiential (APPE) 

model on student 

competencies in 

pharmaceutical 

care, develop an 

instrument to 

measure students' 

and preceptors' 

experiences and 

assess the 

psychometric 

properties 

Traditional APPE 

(two 4-week 

rotations in two 

different 

pharmacies) X 

APPE intervention 

(one-day of 

education workshop; 

a five-day student 

orientation at the 

pharmacy site; and 

8-week experience 

completed in the 

same pharmacy) 

8 weeks 

Evaluation of the five 

stages of the learning 

model: learning climate 

and preceptor support, 

learning opportunities, 

patient consultation 

estimates, skills 

improvement, and 

attitude enhancement. 

Evaluated 13 content 

domains that 

emphasized the specific 

knowledge, skills, and 

attitudes required to 

practice pharmaceutical 

care 

Questionnaire 

Students reported statistically 

significant benefits in terms 

of the number of 

comprehensive consultations, 

skills improvements, and 

attitudes favoring 

pharmaceutical care 

principles. When comparing 

the students' experiences 

between the enhanced and 

control models for all 13 of 

the competency domains, the 

outcomes consistently 

favored the enhanced model. 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. (continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Zolezzi, 

Blake, 2008 

Development and 

evaluation of online 

pharmacotherapy 

program in a 

psychiatry 

postgraduate 

course. 

Web-based 

postgraduate course, 

presentation and 

problem-solving 

(clinical case) 

Not available 

Three broad areas of 

assessment: (1) Self-

evaluation of students’ 

comfort level with the 

main concepts of 

pharmaceutical care in 

mental health; (2) 

Students’ baseline 

knowledge on several 

basic mental health 

concepts and 

therapeutics; (3) 

Students’ self-

assessment of their 

learning needs and 

reasons for taking the 

course, beyond the 

Questionnaire consisted 

of 18 multiple-choice 

questions (student pre-

course and post-course 

surveys). 

Participants’ comfort levels 

with providing 

pharmaceutical care increased 

moderately. The students’ 

knowledge of basic mental 

health concepts and 

therapeutics were high. 

Most students indicated as 

reason to enroll in the course: 

their current work with 

mental health clients and 

want to better understand the 

mechanisms of psychotropic 

medications. Three-quarters 

of respondents indicated that 

the course deepened their 

understanding and enhanced 
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satisfaction of the 

students with the course 

design, content, 

workload, and 

assessment in relation to 

the learning objectives 

their mental health practice; 

most responded that they 

would like more teaching in 

this format 

Martínez-

Sanchez, 2009 

Study of curriculum 

components for a  

pharmaceutical care 

course 

Teaching methods 

using problems 
120 hours Not available Not available Not available 

Benedict, 

2010 

Incorporation of 

active methods in 

an advanced 

pharmaceutical care 

course 

Virtual patient 

simulation, 

discussion boards, 

lectures and 

problem-based 

learning 

Not available 

Subjective and 

objective patient data 

and care plan (SOAP), 

and satisfaction with the 

teaching format 

SOAP and cumulative 

examination consisting 

of 50 multiple-choice 

and case-based 

questions 

(questionnaire) 

90% of the class improved 

their SOAP notes. Enhances 

learning and skills in treating 

sepsis and septic shock. The 

teaching approach, 

combining active- and 

passive-learning strategies, 

was well received by students 
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Table 3. Characteristics of the Study Sample regarding: purpose; teaching method or learning strategy, duration, outcomes measured; evaluation 

method and outcomes achieved. ((continuation) 

Reference Purpose 

Teaching Method 

or Learning 

Strategy 

Duration Outcomes measured Evaluation Method Outcomes Achieved 

Chiang et al., 

2010 

Evaluation of a 

continuing 

education course 

Lectures, case 

studies and hands-

on practice 

20 hours 

Knowledge and 

pharmacists’ attitudes 

toward asthma 

Pre-intervention and 

post-intervention 

questionnaires: adapting 

the Diabetes 

Knowledge Test, 

developed by the 

University of Michigan, 

the Diabetes 

Knowledge Test in 

Mandarin and The 

Asthma Attitude Scale 

in Mandarin test 

The continuing education 

program significantly 

improved pharmacists’ 

knowledge and attitudes of 

asthma care. 

Strohfeldt, 

Grant, 2010  

Development and 

implementation of a 

course of renal 

pharmacotherapy in 

the format of 

Problem-based 

learning 

5-week course 

(2 hours direct 

contact time 

with 1 to 2 

academic 

Students' knowledge 

and skills needed to 

design a care plan. 

Evaluation of problem 

based learning model 

Intensive and regular 

feedback from the 

instructor and a written 

case study-based 

examination at the end 

The students learned rapidly and the outcomes were usually good. The feedback 

showed that students enjoyed the new learning experience, but made negative 

comments concerning the group allocations and the amount of material taught 

within the course. Adjustments were made each year to improve the learning 

process. 
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problem-based 

learning 

staff members, 

and 4 to 5 hours 

of self-directed 

study) 

for each student. 

Evaluation of the new 

learning model over 

three consecutive years 

of the academic year. 

Each student was asked 

to complete a peer 

assessment form. 

Abbreviations: ACPE: Accreditation Council for Pharmacy Education; APPE: Advanced Pharmacy Practice Experiences; SOAP: Subjective and objective 
patient data and care plan. 
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Abstract 

 

The aim of this article was to obtain the opinions of a pharmacist teachers group regarding the 

pharmaceutical care course model most suited to Brazil. For this, five teachers of 

pharmaceutical care courses in public Faculty of Pharmacy in Brazil were selected to 

participate. Participants were asked to provide their perceptions about 3 predetermined 

questions regarding the content that should be taught in pharmaceutical care course, skills that 

should be taught in the course, and learning activities that are necessary to develop the 

knowledge and skills that are taught. Data were subjected to a content analysis. The focus 

group identified 5 categories related to the students’ development of professional identity: 

competences to pharmaceutical care; challenges to teach; instructional design; learning 

assessment; and barriers to the application of the teaching method. The report of this focus 

group shows that new teaching methods should be implemented to ensure effective 

pharmaceutical care courses. 

 

Keywords: content analysis; developing countries; focus groups; knowledge construction; 

teaching / learning strategies 
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In recent years, given increased morbidity and mortality related to drugs, increased 

rates of chronic diseases, and changing needs of health systems, pharmacists have been 

encouraged to take a more active role in health care (Fincham, 2006; FIP, 2008; Hameen-

Anttila, Saano & Vainio, 2010). Consequently, pharmacists have shifted their focus towards 

preparing medications for patient-centered care and have expanded the range of 

Pharmaceutical Services (WHO, 2006). In 1990, the pharmaceutical care philosophy was 

defined as “the responsible provision of drug therapy for the purpose of achieving defined 

outcomes that improve a patient's quality of life” (Hepler, Strand, 1990). In this context, the 

International Pharmaceutical Federation (FIP) has developed programs aimed at developing 

and implementing pharmaceutical care in the daily practice of a clinical pharmacist (FIP, 

2008).
 

To prepare pharmacy students for this expanding role, colleges and schools of 

Pharmacy are incorporating components of competency into their curricula (Schellhase et al., 

2013). Competence is defined as a set of observable and measurable behaviors that are 

reliably causally related to performance rated as good or excellent in particular work 

environments (Span, 2006). In health care education, competencies are often used as an 

alternative to outcomes assessments, because they may more accurately reflect a student’s or 

practitioner’s ability to perform in a real life setting (Maitreemit, Pongcharoensuk & Kapol, 

2008; McConnell, 2001). The development of professional observable behaviors associated 

with competencies requires the presence of 5 components: knowledge; the ability to put 

knowledge into practice (the skills); attitudes; motivation; and resources (professional 

competence, available physical resources, favorable working environment, and so forth) 

(Span, 2006). 



123 

 

 

 

In this way, the clinical training requirements in the pharmaceutical profession have 

expanded, and it has become necessary to develop new competencies related to the practice of 

clinical subjects, which include solving problems, developing plans of care, communicating 

effectively, thinking critically, and making decisions (Fisher, 1994; Petkova & Dimitrova, 

2003). It is important that educators of student pharmacists instill in them a commitment to 

lifelong learning, which will enable them to maintain and expand their knowledge and skills 

to better serve patients, the profession, and society as a whole (Hagemeier & Mason, 2011). 

According to Salter et al., the fundamental purpose of Pharmacy Education is to 

provide students with the knowledge and skills to become pharmacists and to enable 

pharmacists to remain competent in the profession (Salter et al., 2014). Van Der Werf et al. 

affirm that it is essential to teach students practical pharmacotherapy and clinical issues in a 

controlled setting to achieve effective learning in pharmaceutical care philosophy and 

medication therapy management (MTM) practice (Van Der Werf, Dekens-Konter & 

Brouwers, 2004).
 

Thereby, research on the teaching of pharmaceutical care has been 

undertaken in several countries (Chiang, et al. 2010; Kassam, Poole & Collins, 2008; Petkova 

& Dimitrova, 2003 Strohfeldt & Grant, 2010); however, qualitative research has been less 

common. 

A systematic review of the literature, conducted by the authors with the purpose of 

analyzing published studies on the teaching of pharmaceutical care, found no studies of the 

use of active learning for pharmaceutical care education in Brazil that is the reason for the 

need of study like this. Thus, this paper describes the results of a focus group conducted to 

obtain the opinions of a pharmacist teachers group regarding the models of pharmaceutical 

care and MTM course that are most suited to Brazil. The objectives of this article was to 

generate ideas related to the knowledge and skills necessary for Pharmacy students to engage 
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in clinical practice, and the learning strategies or teaching methods that foster these 

competencies. 

 

Methods 

 

Considering that the goal of pharmaceutical care and MTM courses is to provide 

graduating students with effective competences in their chosen profession, and it is our 

responsibility as educators to prepare them to use their knowledge and skills in a professional 

setting, the goal of this focus group was to understand which skills and knowledge were felt 

by the teachers to be essential for a successful MTM practice, and the teaching strategies that 

could be used to effectively teach this material. Previously published focus group 

methodology was followed (Flick, 2009; Patton, 2002). The study was approved by the 

Human Research Ethics Committee of the Federal University of Sergipe. 

 

Subjects 

Five teachers of pharmaceutical care and MTM courses in public Colleges of 

Pharmacy in Brazil (in 4 regions of the country) were selected to participate in the focus 

group. The teachers were selected based on leadership positions, and all were consultants of 

the Brazilian Pharmaceutical Professional Council. Each invited participant signed a term of 

consent that described the project goals and notified them that the discussions would be 

recorded. The teachers were free to withdraw from the focus group at any time, and they were 

assured that their identity would remain confidential. 
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Data collection 

The focus group was conducted in October 2013 in a meeting room in the School of 

Pharmacy in São Cristovão, Sergipe, Brazil. During the 120-min session, participants were 

asked to provide their perceptions about how should be a model of pharmaceutical care and 

MTM course by answering 3 predetermined questions: 

(1) What content should be taught in pharmaceutical care and MTM course? 

(2) Which skills should be taught in pharmaceutical care and MTM course? 

(3) What learning activities are necessary to develop the knowledge and skills taught 

in pharmaceutical care and MTM course? 

The focus group questions were tested with faculty members and with the focus group 

participants prior to implementation.  

A PhD student (ARM) acted as the moderator for the focus group, and another PhD 

student (WMS) acted as the assistant moderator. The moderator initiated and maintained the 

discussion, added questions that followed the direction of the dialogue, and sought 

clarification as time permitted. The moderator was given the flexibility to redirect questions to 

allow individual participants to make comments and suggestions that were not directly related 

to the questions posed. It was also the role of the moderator to ensure that no person was able 

to dominate the conversation, as well as to ensure that all teachers were given the opportunity 

to state their opinions. The assistant moderator observed the session, took notes, and 

monitored the recording device throughout the session. An audio-visual recording of the focus 

group session was taken and later transcribed, but the names of the teachers were not recorded 

with any of the responses. 
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Analysis 

Following the focus group discussions, the moderators met for a debriefing to share 

their perceptions of critical points in the discussions and to gauge their reactions to the focus 

group process. The responses of the teachers were transcribed, and the data were subjected to 

a content analysis based on the method of Bardin (2006). To ensure the quality of the data 

analysis, team members independently read a sub-sample of the transcripts and met regularly 

to discuss the data and emerging codes, ultimately identifying and agreeing on the main 

themes. Coding discrepancies were limited and those that occurred were resolved through 

discussion. 

 

Results 

 

Analysis of the focus group data identified 5 categories relating to the students’ 

development of professional identity: (1) clinical competencies; (2) challenges to teaching; (3) 

instructional design; (4) learning assessment; and (5) barriers to the application of the 

teaching method. The identified codes were organized as described below. To help convey the 

nature of the categories, a description of each category is provided with a corresponding table 

showing the subcategories and sense nuclei. 

 

Competencies for pharmaceutical care 

This category represents the competencies that, according to the teachers in this focus 

group, students should achieve in pharmaceutical care and MTM courses. These competencies 

were divided into 2 subcategories: knowledge and skills. The sense nuclei of the knowledge 

subcategory contained general content that represents the base of the practice of 
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pharmaceutical care and MTM (eliciting relevant information from the patient, identification 

of a patient's drug-related needs, establishing goals of therapy, and practice management, 

among others), as well as specific content that should be presented in the course, including 

morbidity and mortality associated with medications, chronic diseases, the most prevalent 

acute diseases, mental illness, care at different stages of life, pharmacotherapy, semiology of 

minor disorders, dispensing medications, drug interactions, and analysis of laboratory tests. 

Table 1 shows also the sense nuclei for the skills subcategory that were addressed during the 

discussion of pharmaceutical care courses. 

 

Challenges to teaching 

In this category, the teachers discussed the challenges involved in determining the 

contents and skills that will be taught as well as choosing a teaching method for the course. 

They discussed the need for standardization of the activities involved in the teaching of 

pharmacy to undergraduate students and the need to set focus on the profession. Other 

subcategories raised by the focus group included the adequacy of the planning structure 

(curricular and physical) and the teaching approach employed (Table 2). 

 

Instructional design 

This category was divided in two subcategories: characteristics of the teaching 

methods and the methods themselves. The results of this discussion are shown in Table 3. 

 

Learning assessment  

This category addresses the need for the learning evaluations to be consistent with the 

new teaching methods used in the pharmaceutical care and MTM course, and was divided into 
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two subcategories: characteristics of the evaluation methods and the evaluation methods 

themselves (Table 3). 

 

Barriers to the application of the teaching method 

Table 4 shows the results of the discussion of barriers to the application of the 

teaching method, including structural barriers and barriers associated with teachers and 

students. 

 

Discussion  

 

The method chosen to know the opinion of a group of pharmaceutical teachers about 

which model to course most appropriate to pharmaceutical care and MTM was focus group. 

The focus group approach to obtaining qualitative information assumes that individuals with 

experience in a given area develop opinions, knowledge, and insights of substantial potential 

value to the researcher conducting the study (Reutzel et al., 1999). Focus groups have high 

internal validity (the degree to which the researchers are actually observing what they think 

they are observing) and are less expensive than larger surveys (Suda, Bell & Franks, 2011; 

Krueger, 1998a). Thus, they can be used to gather opinions outside of consensus, provide 

detailed information on perceptions, clarify research findings, or design and assess subsequent 

research (Suda, Bell & Franks, 2011; Krueger, 1998a; Krueger; 1998b; Krueger; 1998c) 

 In this focus group, the first point addressed by teachers was the issue of the content of 

the course. To define the contents of the course, the focus group compared the Pharmacy 

undergraduate courses with other undergraduate courses in health care, such as nursing and 
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medicine. The main point of discussion was the need to centralize the knowledge of the 

course in patient care. The statements below illustrate this topic:  

“Indeed we will develop clinical knowledge and skills. Pharmaceutical care is 

the following: we have an instrument that is the medicine, it is not our final 

goal, it is our instrument. So in our care, the dimension that sets us apart from 

the doctor, from the nurse, is that we take care of patients in the medication use 

process.”  

 

"When we look at the literature, eg, the books that were developed on 

pharmaceutical care, they address these three content: the philosophy of the 

practice, process or model of this practice and the governance or management 

of the practice. As well as in the nursing process course." 

 

A study conducted by Kassam and Volume-Smith (2003) confirmed these notions, and 

showed that pharmaceutical care required that the student have the knowledge to assume 

responsibility for the management of drug-related problems and to evaluate a patient’s drug 

therapy outcomes over time. Thus, each patient should receive counseling and a monitoring 

plan, and students should document the care they have provided. In addition to this general 

content, the focus group also addressed specific knowledge, including knowledge of specific 

diseases, care at different life stages, and pharmacotherapy. 

 Regarding the skills that should be taught in pharmaceutical care course, the following 

statements exemplify the opinion in the focus group:  

“If we think in terms of clinical skills, we have really practical activities as 

patient exams, particularly vital signs . . . know how to use the database, 
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collect information and interpret information, to apply information, anamnesis 

as an important part of clinical documentation.” 

 

“So . . . are always those skills, I have to know how to communicate, I have to 

know perform a clinical interview, I have to know to document, I must know 

to register, I must know how to write a communication, a report, an opinion to 

another professional. I got to know elaborate some kind of educational material 

to the patient and I must to have skills also management of my practice.” 

 

Similar findings were reported by Cherenson et al. (2005), in which the 10 skills most 

important for students and practitioners in a clinical practice were evaluated. All pharmacists 

and pharmacy students were in agreement that patient counseling, profile review for detecting 

and resolving drug-related problems, communication with health care professionals, drug 

information skills, documentation of interventions, and monitoring of drug therapy were 

important. The clinical skills identified by participants in this study were also in line with 

those identified by Kassam and Volume-Smith (2003), who developed and implemented a 

community clerkship program. 

It is worth mentioning that the importance of the connection between skills and 

knowledge was discussed in this focus group. Skills are part of the psychomotor domain and 

combine with knowledge, i.e. the cognitive domain, to achieve student learning (Bloom et al., 

1956). According to the literature, the curriculum should be planned around student learning 

outcomes that link knowledge, skills, behaviors, attitudes, and values, rather than simply 

using content as a road map for curricular development (Abate, Stamatakis & Haggett, 2003; 
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Kern et al., 1998). Once outcomes are set forth, teaching and learning strategies are then 

developed to support the achievements of the students. 

During the discussion of the skills to be taught, some participants highlighted 

characteristics that are challenges to the teaching of pharmaceutical care. One example is the 

lack of uniformity in the Pharmacy curriculum in Brazil, and the lack of standardization of the 

egress profile. For example: 

“…I think we're at a moment where we need to decide whether or not we want 

to teach pharmaceutical care to undergraduates. In my view, in one discipline 

is not possible to do it. We must understand the true mission of our profession, 

and not produce pharmacists who have learned everything, but don’t know 

how to do anything.” 

Since 1990, other studies have demonstrated that pharmacists are the health care 

professionals most suited to provide pharmaceutical care, and that skill development related to 

pharmaceutical care should be an important component of the Pharmacy undergraduate 

program (Foppe van Mil & Fernandez-Llimos, 2013; Ramalho de Oliveira, 2011; Silva, 

2009). In other countries this concern is also perceived. The Canadian Council for 

Accreditation of Pharmacy Programs has charged pharmacy schools across Canada to ensure 

that students are adequately skilled in the principles and practices of pharmaceutical care 

(AFPC, 2010).
 

Another feature that should be noted is the teaching approach. The group's opinion 

about how the teacher can determine the most appropriate choice of teaching method is 

illustrated below:  

“And in the end, is what sets the creativity of the teacher, not worth it to use a 

transformer method if the teacher is authoritarian, if his profile did not 
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combine with that method, because sometimes it is preferable to use an 

expositive method, understand?” 

 

According to Abate et al., educators and faculty in the health science disciplines often 

do not receive specific education or training concerning instructional approaches, learning 

theories, or how to best facilitate student learning. Furthermore, they may not have sufficient 

time, given other demands, to explore and learn relevant educational theories, concepts, and 

the advantages/disadvantages of various instructional methods on their own (Abate, 

Stamatakis & Haggett, 2003). In contrast, Stewart et al. conducted a survey to identify the use 

of active-learning strategies by teachers and found that 87% of the 1,179 respondents reported 

the use of at least one active-learning strategy in their classroom activities, with problem-

based learning reported most commonly (71%) (Stewart et al., 2011).
 

 Regarding teaching methods used in the pharmaceutical care and MTM course, the 

group emphasized that, independent of the method chosen, some characteristics are important 

for the method to effectively achieve student learning. One of these features is the approach to 

the patient, which can be illustrated by the following statement: 

“I think that regardless of the method chosen, how you will transmit this 

content has to approach of the patient, whether, for example, working with 

clinical case or simulate the care to the patient . . .  to be not only lecture, ie 

only provide content. I think this is totally flawed. How to fail in the teaching 

of pharmaceutical care? Is your approach not be patient-centered.” 

 

Others studies show that an emphasis must be placed on the processes utilized by 

pharmacists to communicate with individual patients in order to identify and solve their drug-
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related problems, which will allow students to learn how to directly apply knowledge and 

skills (Kassam & Volume-Smith, 2003; Wislande, 1994). Despite this finding, Zaremski et al. 

(2005) and Kassam et al. (2008) found that a large proportion of students in the United States 

experienced insufficient opportunities to practice the patient-centered activities, tasks, and 

processes that are essential to pharmaceutical care.
 

The need to use teaching methods that are learner-centered, i.e., active learning 

methodologies was also clear. For example:  

“. . . The WHO itself says that the major problems existing in healthcare today 

is the gap between knowing and doing. So, to minimize this gap, I think we 

need transformative educational practices. Thus, you use what you have 

available to generate content and facilitate skills development in the most 

participatory way possible . . . ” 

 

“How to teach patient-centered practice in a way that is not focused on the 

student? It is impractical to teach in a way that is not student-centered. So the 

practice model that we want to teach must necessarily be centered on the 

learner, on the student.” 

 

Traditional teaching methods, such as lectures, are commonly used in higher education 

and may be particularly beneficial for topics requiring lower cognitive levels of learning for 

which students are primarily recalling information or describing/explaining concepts (Abate, 

Stamatakis & Haggett, 2003). However, if achievement of outcomes requires higher levels of 

cognitive learning (e.g., application, analysis, synthesis), lectures alone will likely be 

inadequate to meet course outcomes, because lectures place students in a passive, rather than 
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active, role. This occurs because semantic networks consisting of a number of related 

concepts must be built in order to learn, and these knowledge networks change when new 

learning is experienced. Thus, when the learners themselves are the center of the learning 

process (i.e., student-centered learning), they structure, organize, and use new information 

gained through interactions with their environment that allow for construction of their own 

knowledge (Abate, Stamatakis & Haggett, 2003; DiPiro, 2009).  

In this sense, Van Amburgh et al. (2007)  points out that preparing pharmacy students 

for practice in the modern healthcare system requires that we rethink pharmacy teaching 

methodology and go beyond the traditional lecture-based delivery of factual material to 

incorporate methods that allow for effective application and problem solving in the classroom. 

In this focus group, several methods were cited that could be used in pharmaceutical care 

course. A systematic review carried by authors, with the purpose to analyze the published 

studies about the teaching of pharmaceutical care found 25 studies, using different teaching 

methods, including problem-based learning, case studies and simulations. 

Active learning has numerous advantages, including effectively bridging the gap 

between licensure and actual patient experience, engaging students more deeply in the process 

of learning by encouraging critical thinking, and fostering the development of self-directed 

learning. These methods benefit students by allowing them the opportunity to practice skills 

and ask questions, and benefit instructors by affording them the opportunity to assess the 

students’ understanding and remediate important points on a nearly ‘‘real-time’’ basis  (Abate, 

Stamatakis & Haggett, 2003; Van Amburgh et al., 2007). Because of these advantages, the 

2007 Accreditation Council for Pharmacy Education (ACPE) Standards and Guidelines 

addresses the need for active-learning techniques in every phase of pharmacy student 

education and in continuing professional development for pharmacists (ACPE, 2007).
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In addition to the recommendation to use active-learning methods, the literature 

recommends that educators take into consideration the learning style preferences of 

undergraduate pharmacy students when developing curricula and evaluating teaching 

approaches, especially when planning, implementing and evaluating education initiatives in 

order to create an effective, contemporary learning environment for their students (Williams, 

Brown & Etherington, 2013). This point was addressed in the focus group as follows: 

“I think anyone who wants to develop a student-centered teaching approach must 

adopt strategies that consider two important factors: learning is a process, and learning 

is a highly individual experience. Each student has a way of learning, and this fact 

must be taken into consideration. There is the influence of the collective, there is the 

socialization process of learning, but the concrete experience of learning is individual. 

Therefore any strategy has to consider that people learn in different ways, with 

different mechanisms and different strategies.” 

 

Related to the use of active teaching methods is the importance of technology. As active-

learning techniques have been encouraged in pharmacy education, an increase in the use of 

technology has often followed. As noted by Oblinger (2003), the aging infrastructure and the 

lecture tradition of colleges and universities may not meet the expectations of students raised 

on the Internet and interactive games. A variety of technological tools are being used in 

pharmacy education, including computer-assisted instruction, web-based course 

development/management software, virtual patients, and audio/video recordings (Jabbur-

Lopes et al., 2012; Monaghan  et al., 2011). Several studies evaluating specific technologies 

have found positive results, primarily derived from user preferences (Cook et al,. 2008; Davis 

et al., 2008; Seybert, Kobulinsky & McKaveney, 2008). However, studies should continue to 
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be undertaken to determine how and when to optimally incorporate technology into 

educational experiences and whether learning is improved with its use (Jabbur-Lopes et al., 

2012).
 

The focus group also addressed the need for an evaluation method that is consistent 

with the new teaching methods. From a cognitive psychology perspective, testing involves 

retrieving information from memory or retrieval. It is the act of retrieving information stored 

in memory (e.g., testing/self-testing) rather than the encoding of information in the brain 

(e.g., rereading notes) that is believed to be the key mediator of information retention 

(Karpicke & Roediger, 2007; Kolers & Roediger, 1984).
 
Thus, techniques that promote rapid 

initial learning often lead to poor long-term retention, while techniques that involve slower, 

more effortful learning often enhance long-term retention (Hagemeier & Mason, 2011). 

Abate et al. affirm that testing is important because the development of student learning 

outcomes is the foundation to building curricula. Learning outcomes must guide content 

development and the selection of instructional methodologies. Furthermore, learning 

outcomes should be derived from the educational mission of the institution, and in the case of 

pharmacy education, should be congruent with clinical practice. 

Barriers to the implementation of new teaching methods in pharmaceutical care and 

MTM courses were discussed by the focus group. Examples include the lack of resources and 

the number of students per teacher. According to the literature, tasks such as identifying the 

most appropriate assessment to use for each type of outcome and interpreting results can be 

daunting, because most pharmacy faculty lacks background and education/training in these 

areas. Thus, adequate resources are needed to develop, implement, and maintain a sound 

program assessment plan (Abate, Stamatakis & Haggett, 2003). Kassam and Volume-Smith 

(2003) described the limited number of preceptors who were comfortable with the practice of 
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MTM and the lack of patient care services in community pharmacies that incorporated 

essential activities of pharmaceutical care as barriers to learning.
 

There are some limitations to our study. We conducted only one focus group, which 

may introduce some uncertainty in reaching theoretical saturation. In addition, the results 

from this focus group, as qualitative research, cannot be extrapolated to other situations. 

 

Conclusion  

 

This study identified skills and knowledge that are perceived by teachers as important 

in clinical pharmacy practice, for example: identification of a patient's drug-related needs, 

establishing goals of therapy, communication skills, among others. The suggestions presented 

in this focus group show the need to implement different teaching methods, such as problem-

based learning, case studies and simulations, to enable learning for students in pharmaceutical 

care and MTM courses. The next step is to implement and evaluate the new program and 

determine whether desired learning objectives are being met. 
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Table 1. Competencies for pharmaceutical care discussion results. 

CATEGORY SUBCATEGORY SENSE NUCLEI 

COMPETENCIES 

FOR 

PHARMACEUTICAL 

CARE 

KNOWLEDGE 

(CURRICULUM 

CONTENT) 

General content 

- Evidence-based health 

- Historic 

- Philosophy of practice 

- Work process (pharmaceutical anamnesis, patient evaluation, 

identify drug-related needs of patients, establish therapeutic 

goals, elaborate the care plan, follow-up pharmacotherapy, 

evaluation of patients, documentation of practice) 

- Practice management (types of services offered, organization 

in the health service, remuneration, sustainability of the service 

system) 

Specific content 

SKILLS 

- Communication skills  

- Pharmaceutical anamnesis  

- Searching information sources 

- Assessment of clinical parameters  

- Administration of medication 

- Application of pharmaceutical diagnostic instruments 

(adherence, quality of life, complexity of pharmacotherapy, 

among others)  

- Calculations based health evidence and interpretation 

(relative risk, number need to treat)  

- Conducting patients interview 

- Clinical and writing documentation  

- Development of educational materials 
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Table 2. Challenges to teaching discussion results. 

CATEGORY SUBCATEGORY SENSE NUCLEI 

CHALLENGES TO 

TEACH 

STANDARDIZATION OF 

ACTIVITIES 

-To standardize the teaching of pharmacy 

- Determination of the focus of pharmaceutical 

training 

PLANNING OF 

CURRICULUM 

IMPLEMENTATION 

- Adjust the curriculum organization: modular or 

linear 

- Sort the curricular components: basic, 

instrumental, vocational 

- Adjust the curriculum (number of students, 

hours available, location of the course in the 

curriculum) 

- Adjust the skills and contents, and the inter-

relationship between them 

- Adjust the physical structure available for 

teaching 

TEACHING APPROACH 

- Adapt the teacher attitude to the teaching 

method 

- Habituate the student to the professional reality 

- Find a teaching method that encourages the 

participation of students 

- Fill the gap between knowledge and know-

how 

- Adapt the content to the prior knowledge of 

the students 
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Table 3. Instructional design and evaluation of learning discussion results. 

CATEGORY SUBCATEGORY SENSE NUCLEI 

INSTRUCTIONAL 

DESIGN 

CHARACTERISTICS OF 

TEACHING METHODS 

- Allow cross teaching 

- Student-centered  (active-learning) 

- Theoretical and practical approach 

- Approach the professional reality 

- Patient-centered 

- Diversify the teaching approach - learning style 

- Learning for adults (andragogy), holographic 

learning 

- Facilitate the process of memorization 

- Progression of teaching strategies 

- Use technology (Examples: Moodle, Google 

teacher; film, video) 

TEACHING METHODS 

- Case studies  

- Problematization 

- Interview techniques  

- Simulation (simulated patients, role play, OSCE) 

- Problem-based learning (PBL) 

- Research based learning  

- Project-based learning 

- Experience based learning or experiential learning 

- Service learning 

- Clerkship 

- Expository dialogical lecture 

EVALUATION OF 

LEARNING 

CHARACTERISTICS OF 

EVALUATION 

- Stimulate the learning process 

- Combine methods 

- Integrating other disciplines 

METHODS OF 

EVALUATION 

- Peer evaluation 

- Simulation 

- Practical evaluation (e.g. competitions, games) 
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Table 4. Barriers to teaching discussion results. 

CATEGORY SUBCATEGORY SENSE NUCLEI 

BARRIERS TO 

TEACHING 

STRUCTURAL AND OF 

CURRICULUM 

- Lack of practical classes 

- Lack of physical structure (laboratories simulation) 

- Insufficient credit hours 

- Current curriculum guidelines 

- High number of students per teacher 

- Lack of monitors 

ASSOCIATED TO 

TEACHERS AND 

STUDENTS 

- Incompatible teacher profile 

- Difficulty of teachers in providing feedback 
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ABSTRACT  

Background: In recent decades, the pharmaceutical profession has changed its focus from 

medicine supply to patient care. In order to prepare pharmacy students to act as pharmacist 

caregivers, it is necessary for pharmacy education programs to encourage students to acquire 

experience in patient care, and to encourage teachers to adopt advanced teaching methods that 

encourage dialog and to encourage teachers to adopt advanced teaching methodologies that 

encourage dialog. However, considering students' perceptions about these new teaching 

methods is also essential for achieving the goal of providing students with the knowledge, 

skills, and attitudes that will be appropriate for their roles in the evolving profession of 

pharmacy. Thus, the present study aimed to evaluate pharmacy students’ perceptions of a 

pharmaceutical care course implementing learner-centered teaching principles. 

Methods: A new pharmaceutical care course, using active learning methods, was introduced 

at the Federal University of Sergipe. Feedback concerning the students’ experiences with the 

newly developed course and information about their preferences regarding the learner-

centered approach were collected using questionnaires. The resulting data were analyzed 

using a quali-quantitative approach.   

Results: In their evaluations of the course, most of the students (94.6%) indicated that they 

thought the lessons of the pharmaceutical care course had relevance for their 

professional/personal development. Furthermore, they indicated that the use of techniques 

such as role-play had helped to motivate their learning. 

Conclusion: The participants’ responses to the questionnaires indicated that the vast majority 

of the students reacted positively to the innovative course. They perceived the use of learner-

centered methods as providing an appropriate environment for allowing students to 
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demonstrate their pharmaceutical care competencies. The students’ responses also pointed to 

potential ways to improve the curriculum of the course. 

 

Keywords: Active Learning, Competences, Pharmacy Students, Pharmaceutical Care, 

Student Perceptions. 

 

Background 

  In recent decades, the high prevalence of morbidity and mortality by use of drugs has 

constituted a serious public health problem. In response to this social need, the pharmacy 

profession has experienced a fundamental change in its philosophy of practice, namely 

pharmacists have changed the focus of its shares of preparing medications for patient-centered 

care [1]. In this sense, has emerged in 1990 the Pharmaceutical Care that was conceptualized 

as “the responsible provision of drug therapy for the purpose of achieving defined outcomes 

that improve a patient's quality of life”. These outcomes are (1) cure of a disease, (2) 

elimination or reduction of a patient’s symptomatology, (3) arresting or slowing of a disease 

process, or (4) preventing a disease or symptomatology [2]. Although the concept of 

pharmaceutical care has been disseminated worldwide since its emergence, the research 

literature shows that the ideals of pharmaceutical care have not yet been achieved, and, 

furthermore, that, the high incidence of drug-related problems (DRP) is associated with a lack 

of competence among pharmacists for performing this service [3-8].
 

In order to improve this scenario, pharmacy educators must educate future pharmacists 

so they will be equipped with the knowledge, skills, and attitudes required for practicing 

pharmaceutical care [9]. According to Troncon, the acquisition of proficiency in clinical skills 

depends on proper learning and especially on repeated practice, or rather reiterated practice 
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[10]. Therefore, in order to prepare pharmacy students to act as pharmacist caregivers, it is 

necessary for pharmacy education programs to encourage students to acquire experience in 

patient care, and to encourage teachers to adopt advanced teaching methods that encourage 

dialog, while working to construct an educational culture which will enable students to gain 

experience in patient care [11,12,13]. The American College of Clinical Pharmacy (ACCP) 

White Paper made several predictions and recommendations regarding pharmacy’s future. 

These predictions place increased emphasis on the patient and on patient care [5]. The report 

suggests that pharmacy educators need to preparing students for solving problems, critical 

thinking, making ethical decisions, interpersonal communication and self-directed learning,
 

recognizing that using active learning strategies can be a valid way to facilitate the training of 

pharmacists for the practice of pharmaceutical care [5, 14]. 

Active learning is an educational approach that entails having students participate 

actively in the learning process, and share responsibility for own learning [15,16]. It proposes 

that learning situations be designed to promote reality-based critical thinking, and encourages 

teachers to pose challenging questions that will generate curiosity among students. Students 

should be provided with the resources needed for researching problems and solutions; they 

should be encouraged to propose hypothetical solutions to problems, and to organize and 

compare, and possibly apply, the proposed solutions. While the faculty member(s) should 

provide the students with some guidance regarding ethical dilemmas or discrepancies, they 

must also challenge the students to continue learning [17-20]. This approach has been widely 

implemented in pharmacy education in order to allow students to become actively engaged in 

the learning process and develop their critical-thinking skills [21]. 

The use of active learning methodology has many potential benefits, including helping 

students to develop learning autonomy. Problem based learning, case studies and simulations 
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are some of techniques that may be employed [22-24]. An inseparable part of the learning 

process in active learning, is course evaluation. According to Hutchinson (2003), the 

educational climate/environment, as perceived by students and teachers, plays a very 

important role in supporting student learning, which can also be affected by learners’ previous 

experiences and preferred learning styles [25]. Many universities use a cooperative approach 

in assessing students’ needs and their perceptions of the learning environment, recognizing 

that students are the main stakeholders in their own education [26-28]. 

Although a number of studies have been conducted on learner-centered teaching, few 

studies have examined students’ perceptions about the impact of this technique of teaching 

method. Furthermore, a systematic review of the literature, conducted by the authors with the 

purpose of analyzing published studies on the teaching of pharmaceutical care, found no 

studies of the use of active learning for pharmaceutical care education in Brazil that is the 

reason for the need of study like this. The objective of the present study was to fill this 

research gap by analyzing students’ perspectives on a newly developed pharmaceutical care 

course. 

 

Methods 

 

Course Design 

Pharmaceutical Care is a required 4-credit course in the five year Undergraduate 

Pharmacy Program of the Federal University of Sergipe in São Cristovão, Brazil. The general 

objectives of the course include obtaining an understanding of the pharmaceutical care 

philosophy and developing the competencies necessary for practicing pharmaceutical care. 

The Pharmaceutical Care course was redesigned in 2013, by one teacher and two other course 
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developers, with the objective of making it more learner-centered. The teacher had a PhD in 

Pharmaceutical Care, and ten years of experience in teaching and practice; the two developers 

were PhD students in Pharmacy, one of them having been a hospital pharmacist for two years 

and the teacher of a pharmaceutical services course for one year while the other had been a 

community pharmacist for three years and a preceptor in a pharmaceutical care clerkship. 

Before and during the pharmaceutical care course, the three developers held meetings 

to share ideas about the needs, objectives, teaching strategies, and content of the course. 

Furthermore, before this study was begun, a focus group of expert teachers was convened to 

support the development of the syllabus of the course. The focus group aimed to: (1) identify 

the competencies that are necessary for the practice of pharmaceutical care; and (2) develop 

specific learning activities and teaching methods that would foster these competencies. 

The Pharmaceutical Care model embraced by this course was based on the Strand and 

Hepler philosophy of the processes of care (Hepler and Strand, 1990). Briefly, the students in 

the course were expected to assess their patients’ drug-related needs and manage those needs 

through appropriate interventions, including education, monitoring, and follow-up care. The 

students were required to participate in a variety of direct and non-direct patient care activities 

that would give them the opportunity to take on such responsibilities.  

Teaching methods used 

Based on the new course goal of the course and the views expressed by the focus 

group, the content of the pharmaceutical care course and the learning strategies to be used in it 

were defined. Table 1 summarizes these aspects of the pharmaceutical care course. 

Participants 

All of the students who were enrolled in the pharmaceutical care course of the 

Undergraduate Pharmacy Program of campus of São Cristovão of the Federal University of 
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Sergipe, in the first semester of 2013 were asked to participate in the study. The students 

were advised of the goals of the study and the fact that the collected data would be 

confidential. Information on the participants’ age, gender, and year in the Undergraduate 

Pharmacy Program was collected. Only students who did not consent to participate were 

excluded from the study. 

Evaluation 

A student opinion survey was conducted in the final week of the semester. Both 

qualitative and quantitative methods were used to obtain feedback from students regarding 

their experiences in the pharmaceutical care course.  

The students were asked to complete two questionnaires (Questionnaire I and 

Questionnaire II) that covered general student information and also included questions 

requiring them to select answers from a 5-point Likert scale ranging from 1 = strongly 

disagree to 5 = strongly agree. The instruments used in the study were developed by the 

authors, based on the related literature [29-32]. Questionnaire I asked the students to assess 

general aspects of the course, including whether the teacher had been able to provide them 

with the intended types of experience, and their own performance in the course. Questionnaire 

II asked the students to evaluate the content of the course (i.e., its relevance to practice) as 

well as how the content was delivered, including the teaching method and whether it was a 

stimulus to learning. The students were also asked whether they preferred that courses be 

taught using active learning methods. This topic was covered by two dichotomous (yes or no) 

questions. 

At the end of the survey the students were asked to say what they liked the most and 

liked the least, about their pharmaceutical care course experience. The students’ responses to 

these questions were then subjected to a qualitative content analysis according to the steps 
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suggested by Bardin (2006): pre-analysis, exploration of materials, and processing and 

interpretation of results [33].
 

Data analysis and ethical aspects 

Statistical analysis was performed using the Statistical Package for the Social Sciences 

(SPSS)®, version 17. Descriptive statistics were calculated for the questionnaire items from 

both a continuous (mean and SD) and a categorical (percentage in agreement or disagreement) 

standpoint. The Shapiro-Wilk test of normality was also applied to the data, which were not 

found to be normally distributed. Thus, the Kruskal-Wallis test was used to examine 

differences among the students’ perceptions regarding the teaching methods used. All of the 

responses were anonymous. The study was approved by the Human Research Ethics 

Committee of the Federal University of Sergipe. 

 

Results 

 

Of the 41 students enrolled in the pharmaceutical care course, 37 (90.2%) completed 

Questionnaire I, and 34 (82.9%) completed Questionnaire II. Of the 37 who completed 

Questionnaire I, 28 were female (75.6%), the median age was 23.6 (SD 2.7) years, and most 

of the students (n = 31) was in the fourth year of the Undergraduate Pharmacy Program.  

The results from the student surveys are summarized in Tables 2 and 3. Table 2 

presents the results of the students’ assessments of the pharmaceutical care course and its 

teacher as well as their self-assessments. In their evaluations of the course, 94.6% of the 37 

students who completed Questionnaire I indicated strong agreement or agreement that “the 

lessons had relevance for my professional/personal development.” A similar percentage of 

students (91.9%) strongly agreed or agreed that “the lessons encouraged student discussions 
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in the classroom.” Furthermore, 89.1% of students strongly agreed or agreed that “during the 

course, students were provided with opportunities to demonstrate their knowledge.” However, 

48.6% of students disagreed or strongly disagreed that “the facilities used for the lessons were 

appropriate.”  

When the students were asked to evaluate their teacher (Table 2), 90.9% strongly 

agreed or agreed that the teachers had presented the content of the lessons clearly, and 89.2% 

said they had encouraged them to participate in discussion. However, the students’ responses 

to the question about whether the teachers had helped them understand how their performance 

in the course activities would be evaluated, were more negative, with 43.3% of students 

disagreeing or neither agreeing nor disagreeing. With regard to the students’ self-assessments, 

97.3% of the students strongly agreed or agreed that they had been able to learn the course 

content, and 86.5% strongly agreed or agreed that they were motivated to learn more. 

Additionally, no student reported having had difficulties with searching for the information 

about diseases or medications that they needed for caring for their patients. (Table 2) 

With regard to the students’ assessments of the content of the Pharmaceutical Care 

course, and of the teaching method used in it (Table 3), there were variations in the numbers 

of students (ranging from 21–34 students) who evaluated each part of the content. This 

occurred because some of the students had been absent from some of the lessons. The 

students evaluated each part of the content with regard to its relevance to pharmaceutical care 

practice. The “drug administration” part of the course content had the highest score (mean 4.7 

± 0.4). With regard to the evaluations of the appropriateness of the teaching methods used for 

lessons for the content of the lessons, the “Measurement of clinical parameters,” and “Review 

of pharmacotherapy and implementing pharmaceutical care service” lessons received the 
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highest scores. These two lessons also received higher scores with regard to being “interesting 

and stimulating.”  

The students were also asked if the teaching methods used in particular lessons helped 

to motivate learning. The lesson "Measurement of clinical parameters" lesson, which was 

taught using role play, received the highest score in this area (mean 4.5 ± 0.6). However, 

when the Kruskal-Wallis test was applied, the lessons’ scores were not found to differ 

significantly from each other (Table 3). Further feedback from the students with regard to the 

lessons, "Drug-related morbidity and mortality," "Pharmaceutical care: historical and 

conceptual aspects," "Drug administration," and "Invitation to use pharmaceutical care 

service" indicated that they could have been more dynamic. It is noteworthy that 97.3% of 

students indicated that they preferred that pharmaceutical care courses be taught using active 

learning methods. 

The students’ comments about the things they liked the most and liked the least about 

the pharmaceutical care course are summarized in Table 4. These comments were grouped 

into themes. The most positive comments generally referred to the lessons, the relationships 

developed in the classroom, the relationship between the course and professional 

pharmaceutical practice, and the teaching methodologies used in the course. The more 

negative comments generally referred to the structures of the lessons, the assessment methods, 

and the lack of extended student contact with real patients. Table 4 also presents themes 

regarding the areas that the students said could be improved for future pharmaceutical care 

courses. A major theme was the need for more contact with real world patients. 
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Discussion 

 

This study aimed to design a course that would ensure that student pharmacists would 

develop the knowledge, skills, and attitudes required for pharmaceutical care practice. 

According to the literature, preparing pharmacy students for practice in the modern healthcare 

system requires rethinking teaching methodologies, going beyond the traditional lecture-based 

methods of delivery of factual material, and incorporating methods that allow students to 

practice effective problem solving in the classroom [34]. Hudgens and Chirico affirmed that 

incorporating active-learning strategies into a course can help to ensure that students apply the 

information that they learn [9]. Furthermore, it has been shown that these strategies are 

equivalent to traditional lectures with regard to the learning of content, but that active learning 

methods are superior from the standpoint of promoting thinking skills [9,20]. 

The designed educational intervention was positively evaluated by the pharmacy 

students. Several studies have shown that incorporating active learning methods into 

pharmaceutical care courses can produce positive results [31,35,36]. A study conducted by 

Winslade showed that students prefer active learning methods over the traditional model [35]. 

Kassam conducted a study that aimed to understand students’ perceptions regarding a newly 

developed pharmaceutical care course [31]. It was found that a high proportion of the students 

(80%) believed that the course had helped them to develop professional maturity and 

responsibility. Harpe and Phipps conducted a similar study where students’ perceptions about 

a course were evaluated, which found that the students felt that their stress levels had been 

reduced in the course, and that they felt they had been able to take more control of their 

learning environment, and had multiple opportunities to demonstrate their learning [36]. 
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The positive findings of the present study regarding the incorporation of active 

learning methods are consistent with those of Becker, which evaluated the learning styles of 

students in the Undergraduate Pharmacy Program of the Federal University of Sergipe [37]. 

Learning styles are defined as “the ways in which individuals characteristically approach 

different learning tasks” and as “particular sets of behaviors and attitudes related to learning 

context” [38,39]. The literature suggests that knowledge about the learning styles and 

strategies of students is relevant for teachers and educational managers who are involved in 

the design and selection of teaching situations for the classroom, if they wish to maximize the 

effectiveness of the teaching and learning processes [37,40].  It is also recommended that 

educators provide a range of learning opportunities reflecting students’ learning preferences 

[41]. 

In the Becker study, the learning styles of the students were classified according to the 

Index of Learning Styles (ILS). It was observed that most pharmacy students fall into the 

categories of Active Learners (who achieve better retention and understanding when they 

participate actively in activities); Sensory Learners (who like practical work and do not like 

courses that have no connection with reality); Visual Learners (who better remember things 

they have seen, and prefer representations using movies and demonstrations) and Sequential 

Learners (who follow logical and gradual pathways in solving problems) [37]. These 

characteristics can explain the positive reactions of pharmacy students to the learning 

methodologies used in this pharmaceutical care course. Moreover, the variety of teaching 

methods used in the course provided opportunities for many of the students to experience 

their preferred forms of learning, perhaps helping to lead to the high scores in the course 

evaluations. Similar results were observed in Braclay et al., which utilized several active 

learning methodologies and found that, regardless of the students’ learning preferences, the 
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incorporation of these innovative active-learning tools enhanced their learning experiences in 

the course [42].
 

In our study most of the students said that in the practical lessons on measuring 

clinical parameters, where role-play methods were used, the methods used helped to motivate 

learning. This result was consistent with those of the qualitative data analysis. The literature 

shows that role-play can be used to develop patient-centered approaches to problem solving, 

improve oral communication skills, and build confidence in using newly acquired information 

in encounters with real patients [43]. Radomski and Russell found that students who 

participate in integrated case learning (i.e., lessons using a combination of role-play and 

reflective group analysis) commented that it helped to create a connective bridge between the 

classroom and the clinical setting [44].
 
Moreover, Crawford et al. observed that students 

preferred to work in small groups, enhancing their learning experience by collaborating with 

classmates, sharing ideas on how to solve problems with patient cases, and that this small 

group work helped to prepare the students for communicating with other healthcare 

professionals [45].
 

In this study, a majority of the students said that a positive aspect of the course was the 

practical experience it offered. According to the literature, practical experience has a positive 

impact on pharmacy education, facilitating early professional socialization. It enables students 

to develop professional attitudes and skills, providing them with timely clinical exposure as 

the profession becomes more patient-focused [46]. It is noteworthy that, in the current study, 

before having direct contact with patients and experience in pharmaceutical care, the students 

attended lessons focusing on the basic knowledge needed for patient care, including how to 

assess clinical parameters, and to search information sources, and the basics of medication 
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use. Accord to Winslade, students should receive general instruction on the background and 

principles of pharmaceutical care prior to becoming involved in therapeutics [35]. 

However, a number of the students’ negative comments on the course referred to the 

small number of classes that involved real patients. Kassam observed the same difficulty. In 

the present study, as it was difficult to find patients who were interested in participating in the 

course’s activities, some of the preceptors remarked that they would have liked to have the 

option of pre-assigning questions to the students in connection with lessons involving 

simulated patients to enable them to practice their pharmaceutical care skills and knowledge 

without having to find actual patients [31].
 

The participants in the study evaluated the teachers of their lessons. According to the 

literature, good teachers encourage contact between students and faculty, work to develop 

reciprocity and cooperation among students, encourage active learning, give prompt feedback, 

emphasize time on task, communicate high expectations, and respect diverse talents and ways 

of learning [47,48]. However, given the changing climate of accountability in higher 

education, it is no longer sufficient to say that someone is a "good teacher"; instead, 

mechanisms must be available in education that can help to promote real change and growth 

in the teaching skills of faculty, and that capture the reality of the classroom [34].
 

In the present study, students who were used to having traditional learning classes 

were subjected to new, dynamic teaching methods, in order to improve their knowledge and 

skills using active-learning tools. The students demonstrated that they could well accept those 

methods, and about 50% of them said that would like to have contact with real world patients 

in future courses related on pharmaceutical care; these findings are in agreement with those of 

Harpe and Phipps, who reported that some students did not easily accept the learner-centered 

methods used in a course [36]. These authors also mentioned that at the beginning of the 
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semester some students appeared to be confused by the new learning techniques, but that this 

confusion disappeared during the course as the students developed greater self-confidence and 

began to suggest ideas for improving the course [36]. 

With regard evaluations of the preceptors, the use of the active learning methods 

provoked a very significant change in the global effectiveness of teaching in the course. 

About 90.0% of the participants reported that they were satisfied with the clarity of the 

lectures and had been encouraged to acquire new knowledge in the field of pharmaceutical 

care. This is in consistent with the findings of Cox et al. and Kuzmanovic et al., who 

emphasized that evaluation of preceptors by students could help to improve future courses 

[49,50]. Kidd and Latif attributed the strength of this evaluation method to the fact that long-

term contact between students and preceptors over the course of a semester puts the students 

in a good position for assigning scores [51]. 

According to Persky, a course review process should identify areas needing 

improvement [52]. This process should focus on foundational aspects of teaching, learning, 

and assessment, such as the selection of appropriate learning objectives; degree of learning-

centered activities; assessment methods consistent with the learning objectives; and course 

goals. In this sense, the findings of the current study may help to give rise to a curriculum 

review focused on suitable learning objectives, learning tools, consistent assessment methods, 

and course goals. For example, the findings indicate that adding another subject to the 

Pharmacy curriculum involving would help to fulfill the expectations of half of the students in 

the pharmaceutical care course, who mentioned wanting to work with real patients when 

learning about pharmaceutical care. 
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Limitations 

The generalizability of this study’s results is limited since it included only a small 

number of participants from a university. Therefore, its results may not be representative of 

all pharmacy students. Additionally, most of the survey questions used a Likert-type scale to 

register responses, thus, restricting the respondents’ ability to express or expand on their 

personal opinions about issues.  

 

Conclusion 

Most of the participants appeared to react positively to the innovative aspects of the 

course, judging by the high questionnaire response rate and the specific responses. The 

students perceived the learner-centered methods used in the course as providing them with an 

appropriate environment in which to demonstrate their pharmaceutical care competencies. 

Students reported that the preceptors significantly enhanced their teaching and conducted 

clearer and more motivating classes. It seems that pharmacy education is on the right path in 

preparing professionals to focus on patient care. Furthermore, student opinion surveys can 

help to identify potential improvements to the curriculum of the course, and this study may 

help to provide a starting point for institutions as they initiate dialogs aimed at developing 

ways of assessing the experiential teaching skills of faculty members. 
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Table 1: Specific lessons in the pharmaceutical care course and their corresponding teaching methods and learning strategies. 

Contents Teaching Method  Description of method 

Drug-related morbidity and mortality; 

Pharmaceutical care: historical and 

conceptual aspects 

Dialogic classroom 

expository 

Expository lessons, promoting dialog between teachers and 

students. The construction of knowledge occurs through the 

exchange of information, the asking of questions, and 

discussions about and reflections on reality. Students, because 

they bring their knowledge and life experience to the classroom, 

play a major part in the teaching and learning that takes place. 

Drug administration 

Measurement of clinical parameters 

Invitation to use pharmaceutical care services 

Role play In the role-playing exercises, the pharmacy students must 

initiate patient-pharmacist interactions, assess clinical 

parameters, offer counseling concerning medication use, and/or 

to invite the patient to use pharmaceutical care services. In this 

lesson the patient role is played by another pharmacy student. At 

the end of the scene the roles are reversed. The roles were 

distributed, allowing each student 5–10 minutes to review 

his/her role and ask the instructors for clarifications of the 

questions. 
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Table 1: Specific lessons in the pharmaceutical care course and their corresponding teaching methods and learning strategies. 

(continuation) 

Contents Teaching Method  Description of method 

Pharmacotherapy Review 

Implementation of pharmaceutical care 

service 

Lecture Presentation of topics by an invited professional pharmacist 

Drug information resources 

Determination of desired clinical and 

pharmacotherapeutic outcomes 

Identifying, preventing, and solving drug-

related problems  

Prioritizing drug-related problems and 

establishing measurable endpoints  

Care plan development 

 

 

Case studies 

Through a series of discussions of cases, students are expected 

to be able to search for evidence-based information about the 

health problems mentioned and related pharmacotherapies. In 

addition, students will acquire and/or reinforce their skills in 

determining whether a patient's undesirable signs/symptoms are 

related to drug therapy, and if so, to determine how these 

symptoms are related to the drug therapy and how the drug 

therapy problem should be solved. 

Communication skills 

Establishment of the therapeutic relationship 

Initial Assessment of a patient: Determine 

who is your patient, learn about the reason for 

the encounter, the patient's demographic 

characteristics and experiences with 

medications, and relevant clinical information 

Simulated Patient A postgraduate pharmacy student trained to play the role of a 

patient presents a standardized scenario. The simulated patient 

interacts with the pharmacy student and the student works to 

establish a therapeutic relationship and conducts an initial 

evaluation. 
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Table 2 – Assessment of pharmaceutical care course, of teacher and student self-assessment (N=37)  

(1= Strongly Disagree; 2 = Disagree; 3 = Neither Agree Nor Disagree; 4 = Agree; 5 = Strongly Agree) 

 

1 2 3 4 5 Mean (SD) 

ASSESSMENT OF THE PHARMACEUTICAL 

CARE LESSONS n % n % n % n % n % 

 

The lessons stimulated discussion in the classroom.  0 0.00 0 0.00 3 8.11 21 56.76 13 35.14 4.27 (0.60) 

The lessons stimulated individual study.  0 0.00 2 5.41 4 10.81 22 59.46 9 24.32 4.02 (0.76) 

The time available for the lessons was appropriate.  0 0.00 8 21.62 11 29.73 10 27.03 8 21.62 3.48 (1.07) 

The learning objectives were explained.  1 2.70 0 0.00 4 10.81 19 51.35 13 35.14 4.16 (0.83) 

The learning objectives were achieved.  1 2.70 0 0.00 7 18.92 24 64.86 5 13.51 3.86 (0.75) 

During the course, students were provided with 

opportunities to demonstrate their knowledge. 
0 0.00 2 5.41 2 5.41 19 51.35 14 37.84 4.21 (0.78) 

Throughout the course, feedback was provided to help 

direct learning. 
0 0.00 4 10.81 5 13.52 19 51.35 9 24.32 3.89 (0.90) 

The facilities used for the lessons were appropriate. 2 5.40 16 43.24 10 27.03 4 10.81 5 13.51 2.83 (1.14) 

The lessons had relevance for my 

professional/personal development. 
1 2.70 0 0.00 1 2.70 18 48.65 17 45.95 4.35 (0.78) 

This course is related to other courses of the program. 0 0.00 1 2.70 4 10.81 24 64.86 8 21.62 4.05 (0.66) 

The plan of the course was organized. 0 0.00 1 2.70 6 16.22 21 56.76 9 24.32 4.02 (0.72) 

The students were referred to relevant texts and other 

study materials 
1 2.70 2 5.41 9 24.32 20 54,05 5 13,51 

3.70 (0.88) 
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Table 2 – Assessment of pharmaceutical care course, of teacher and student self-assessment (N=37) (continuation) 

(1= Strongly Disagree; 2 = Disagree; 3 = Neither Agree Nor Disagree; 4 = Agree; 5 = Strongly Agree) 

ASSESSMENT THE OF TEACHER 1 2 3 4 5 Mean (SD) 

n % n % n % n % n % 

Was accessible and available to answer students’ 

questions. 
0 0.00 1 2.70 5 13.51 19 51.35 12 32.43 4.16 (0.76) 

Encouraged students to participate in discussions. 0 0.00 0 0.00 4 10.81 17 45.95 16 43.25 4.32(0.67) 

Encouraged student participation in the practical 

classes. 
0 0.00 0 0.00 5 13.51 21 56.76 11 29.73 4.16 (0.64) 

Encouraged students to search for evidence and justify 

their recommendations. 
0 0.00 1 2.70 5 13.51 22 59.46 9 24.33 4.05 (0.70) 

Demonstrated the ability to synthesize and present 

information in a clear and organized manner. 
0 0.00 2 5.41 5 13.51 15 40.54 15 40.54 4.16 (0.86) 

Was punctual. 1 2.70 6 16.22 8 21.62 17 45.95 5 13.51 3.51 (1.01) 

Established good interpersonal relationships with the 

students. 
0 0.00 1 2.70 5 13.51 20 54.05 11 29.74 4.10 (0.73) 

Demonstrated the ability to criticize and receive 

criticism. 
2 5.41 2 5.41 8 21.62 17 45.95 8 21.62 3.75 (1.06) 

Presented the content of the lessons clearly. 1 2.70 1 2.70 1 2.70 15 39.39 19 51.52 4.35 (0.89) 

Used satisfactory teaching procedures. 1 2.70 1 2.70 4 10.81 18 48.65 13 35.14 4.10 (0.90) 

Helped clarify the purpose of the course evaluation 

activities. 
1 2.70 4 10.81 11 29.84 14 37.84 7 18.92 3.62 (1.01) 

Contributed to a favorable learning environment. 0 0,00 4 10.81 9 24.33 20 54.05 4 10.81 3.67 (0.82) 
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Made good use of class time. 1 2,70 1 2,70 6 16.22 20 54.05 9 24.32 3.94 (0.88) 

 STUDENT SELF- ASSESSMENT n % n % n % n % n % Mean (SD) 

I felt that I was able to learn the content. 0 0.00 0 0.00 1 2.70 21 56.76 15 40.54 4.37 (0.54) 

I had difficulty retaining the content that was taught in 

the class. 
11 29.73 13 35.14 9 24.32 4 10.81 0 0.00 2.16 (0.98) 

I had difficulty in visualizing how the content could 

be applied in practice. 
13 35.14 17 45.95 4 10.81 3 8.11 0 0.00 1.91 (0.89) 

I had difficulties with searching for relevant 

information about diseases or medications 
9 24.32 17 45.95 11 29.73 0 0.00 0 0.00 2.05 (0.74) 

This course provided me with the opportunity to 

practice and improve my competencies. 
1 2.70 0 0.00 5 13.51 19 51.35 12 32.43 4.10 (0.84) 

As a result of the course I can identify, prevent, and 

resolve drug-related problems. 
0 0.00 2 5.41 9 24.32 21 56.76 5 13.51 3.78 (0.75) 

I am able to prioritize drug-related problems and 

select those that need to be solved first. 
0 0.00 0 0.00 6 16.22 23 62.16 8 21.62 4.05 (0.62) 

I used the study materials indicated. 1 2.70 0 0.00 12 33.43 20 54.05 4 10.81 3.70 (0.77) 

I was motivated to learn more. 0 0.00 1 2.70 4 10.81 22 59.46 10 27.03 4.10 (0.69) 

As a student I contributed to a favorable learning 

environment. 
0 0.00 0 0.00 11 29.73 19 51.35 7 18.92 3.89 (0.69) 

The group contributed to a favorable learning 

environment. 
0 0.00 1 2.70 15 40.54 18 48.65 3 8.11 3.62 (0.68) 
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Table 3 – Assessment of contents and teaching method used in the pharmaceutical care course (N=34)  

 

Approach to this 

theme is relevant to 

pharmaceutical 

care practice. 

The way the lesson 

was ministered was 

adequate to the 

content. 

The teaching 

methodology 

used motivated 

learning. 

The lesson was 

interesting and 

stimulating. 

Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Drug-related morbidity and mortality;  Pharmaceutical 

care: historical and conceptual aspects (Dialogic classroom 

expository) n=34 

4.3 (0.7) 4.3 (0.5) 4.0 (0.7) 3.9 (0.9) 

Measurement of clinical parameters  (Role Play) n=33 4.6 (0.5) 4.4 (0.6) 4.5 (0.6) 4.4 (0.6) 

Drug administration (Role Play) n= 29 4.7 (0.4) 4.3 (0.8) 4.3 (0.7) 4.2 (0.7) 

Invitation to use pharmaceutical care services (Role Play) 

n= 24 
4.3 (0.7) 4.0 (0.8) 3.9 (0.8) 4.0 (0.9) 

Pharmacotherapy Review; Implementation of 

pharmaceutical care service (Lecture) n=21 
4.5 (0.5) 4.4 (0.6) 4.3 (0.8) 4.5 (0.7) 

Communication skills;  Establishment of the therapeutic 

relationship; Initial assessment of patients (Simulated 

patient) n=31 

4.5 (0.6) 4.1 (0.9) 4.2 (0.7) 4.3 (0.8) 

Drug information resources  (Study of case) n = 28 4.4 (0.7) 4.3 (0.7) 3.9 (0.8) 3.9 (0.8) 
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Table 3 – Assessment of contents and teaching method used in the pharmaceutical care course (N=34) (continuação) 

 

Approach to this 

theme is relevant to 

pharmaceutical 

care practice. 

The way the lesson 

was ministered was 

adequate to the 

content. 

The teaching 

methodology 

used motivated 

learning. 

The lesson was 

interesting and 

stimulating. 

 Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Determination of desired clinical and pharmacotherapeutic 

outcomes; Identifying, preventing, and solving drug-

related problems; Prioritize the drug-related problems  and 

establish measurable endpoints; Care plan development 

(Study of case) n= 33 

4.6 (0.5) 4.3 (0.5) 4.2 (0.9) 4.0 (0.9) 

Kruskal-Wallis 0.285 0.432 0.05 0.07 

(1= Strongly Disagree; 2 = Disagree; 3 = Neither Agree Nor Disagree; 4 = Agree; 5 = Strongly Agree)
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Table 4 – Students' opinions about the pharmaceutical care course. 

WHAT STUDENTS MOST LIKED IN COURSE 

Lessons 

All of the practical lessons 

The lessons on measuring clinical parameters 

The lessons on drug administration 

The approach to content of the theoretical lessons 

Relationship in class 

Student participation in the lessons 

The relationships established between the students and the teachers 

The discussions in class 

Association between course and pharmaceutical professional practice 

Contact with patients 

The relationship between course content and professional practice 

The teaching methods 

The use of simulated patients 

The lessons involving real patients 

WHAT STUDENTS LEAST LIKED IN COURSE 

Structure 

The class venue  

The class time 

The lack of pharmacy lessons 

The number of lessons 

The short time available for the lessons 

Assessment  

The written exam 

The evaluation criteria 

The OSCE evaluation 

Little contact with real patients 

WHAT COULD BE IMPROVED 

Increase contact with real patients 

Assessment 

Improve the preparation of the written exam 

Reduce the stress of the OSCE 

Explain the assessment criteria more clearly  

Lessons 

Increase the number of practical lessons 

Increase the workload of the course 

Improve the structure of the lessons 

Encourage greater involvement by students 
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Abstract 

Background: In recent years, pharmacists have been involved in expanded patient care 

responsibilities, as for example patient counseling in self-medication, medication review and 

pharmaceutical care, which require graduates to develop the necessary competences. 

Consequently, reorientation of pharmacy education has become necessary. As such, active 

learning strategies have been introduced into classrooms to increase problem-solving and 

critical thinking skills of students. The objective of this study was to evaluate the performance 

and perceptions of competency of students in a new pharmaceutical care course that uses 

active learning methodologies. Methods: This pharmaceutical care course was conducted in 

the first semester of 2014, and all of the students who were enrolled in the course at the 

Federal University of Sergipe were asked to participate in the study. In the pharmaceutical 

care course, active learning methods were used, consisting of dialogic classroom expository, 

simulation and case studies. Student learning was evaluated using classroom tests and 

instruments that evaluated the perception of competency in pharmaceutical care practice. 

Furthermore, students' satisfaction with the course was evaluated. Results: Thirty-three 

students completed the four evaluations used in the course (i.e., a discursive written exam, 

seminars, OSCE, and virtual patient), 25 were female (75.75%), the median age was 23.43 

(SD 2.82) years. The overall mean of student scores, in all evaluation methods was 7.97 (SD 

0.59) on a scale of 0 to 10 points, and student performance on the virtual patient method was 

statistically superior to other methods. With respect to the perception of competency in 

pharmaceutical care practice, a comparison of pre- and post-test scores revealed statistically 

significant improvement for all evaluated competences. At the end of the semester, the 

students presented positive opinions of the pharmaceutical care course. Conclusions: The 

results suggest that an active learning course can enhance the learning of pharmaceutical care 
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competences. In future studies it will be necessary to compare active learning to traditional 

methods. 

 

Introduction 

In recent years, health systems in both the developed and developing world have faced 

the challenges of financial constraints, a high prevalence of non-communicable diseases, and 

an increase in problems related to pharmacotherapy and morbidity and mortality associated 

with drug use [1,2]. These changes in health care have had a great impact on the field of 

pharmaceutical practice and on pharmacy as a profession [3]. According to the World Health 

Organization (WHO), pharmacists need to be more involved in solving health care problems, 

and several studies have demonstrated that this profession has a vital role to play in drug 

therapy management, which may enhance overall patient health outcomes [4-7].  

In response to economic and societal needs, the pharmacy profession has adopted 

pharmaceutical care as a philosophy of practice. Pharmaceutical care is defined as the 

responsible provision of drug therapy for the purpose of achieving definite outcomes that 

improve a patient’s quality of life [8]. This philosophy of practice is understood as the 

pharmacists’ commitment to obtain the maximum benefit from the pharmacological 

treatments of the patients, being therefore responsible for the monitoring of their 

pharmacotherapy [8]. As the profession has moved from a product orientation (dispensing 

medications) to a patient focus, clinical training requirements have expanded [9].  

Since the introduction of this concept, numerous studies have been conducted to 

evaluate the pharmacist’s capacity to positively influence the results of drug therapy through 

pharmaceutical care [10-12]. In this role, pharmacists will be involved in expanded patient 

care responsibilities, which require graduates to possess adequate knowledge, enhanced 
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communication skills, greater problem-solving capabilities, effective critical-thinking 

abilities, and sound decision making skills [13,14]. Consequently, a reorientation of pharmacy 

education is necessary. Curriculum modifications and various instructional strategies will 

have to be considered to facilitate learning outcomes, in terms of the knowledge and skills 

needed to practice pharmaceutical care [13,15].  

In this context, active learning strategies have been introduced into classrooms to 

increase problem-solving and critical-thinking skills of students in a more student-centered 

environment [16]. Examples of active learning instructional strategies include evaluating case 

studies, class discussions, project-based learning, problem-based learning, simulation (role 

playing, simulated patient, and virtual patient), game-based learning, and building concept 

maps. In the United States, the Accreditation Council for Pharmacy Education (ACPE) and 

the Center for the Advancement of Pharmacy Education (CAPE) emphasize a patient-centered 

care practice and note that the curriculum must produce graduates with mature critical 

thinking and problem-solving skills, and the ability to self-direct their learning [17,18].  

ACPE supports the use of active learning techniques in every phase of pharmacy 

students’ education and in pharmacists’ continuing professional development [17]. In 

consequence, active learning methodologies have been used with success in several countries 

of the world. A systematic review carried by authors, with the purpose to analyze the 

published studies about the teaching of pharmaceutical care found 21 studies, in countries as 

Canada, United States, United Kingdom, Taiwan and New Zeeland. The teaching methods 

more used were simulation (simulated patient and role play), problem-based learning and case 

studies.  

In Brazil, the National Guidelines for Undergraduate Education in Pharmacy 

recommend professionals' training to consist of a generalist, humanist education, which 
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develops critical thinking skills with respect to health care. In addition, the recommendations 

target theoretical and practical training in patient care [19]. In 2013, the Brazilian Association 

of Pharmaceutical and Biochemical Education (Abenfarbio) published a book aiming to guide 

and encourage the application of active learning methodologies in pharmaceutical education 

[20]. However, in the same systematic review cited, was found only one study of the use of 

active learning for pharmaceutical care education in Brazil. 

Independent of the teaching method chosen, quality in higher education should be 

measured in terms of what students know, understand, and can do at the end of the curriculum 

[21]. To meet these criteria, our objective was to redesign the pharmaceutical care course at 

the Federal University of Sergipe to include new teaching methods that provide students with 

basic knowledge and the skills needed to provide pharmaceutical care. The pharmaceutical 

care course was introduced at our institution in 2005 and is a 16-week long mandatory four-

credit course, taught during the fifth year of the undergraduate program. 

Specific objectives of this research study were: (1) to evaluate the performance of 

students in the course, (2) to measure students’ perceptions of their pharmaceutical care 

competencies before and after the course, and (3) to determine students’ perception of the 

value of the course to professional practice. 

 

Methods 

Course Design 

The pharmaceutical care course was redesigned in 2013, by one teacher and two other 

course developers, with the objective of making it more learner-centered. The teacher has a 

PhD in pharmaceutical care, and ten years of experience in teaching and practice; the two 

developers were PhD students in pharmacy. One of the two developers was a hospital 
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pharmacist for two years and the teacher of a pharmaceutical services course for one year, 

while the other had been a community pharmacist for three years and a preceptor in a 

pharmaceutical care clerkship. All three individuals also served as course instructors. 

Before initiating changes in the course, a focus group of expert teachers was convened 

to support the development of the course syllabus. The focus group aimed to (1) identify the 

competencies that are necessary for the practice of pharmaceutical care, and (2) develop 

specific learning activities and teaching methods that would foster these competencies. 

Furthermore, the three developers held meetings to share ideas about the needs, objectives, 

teaching strategies, and content of the course.  

After the contents and teaching strategies were determined, the new pharmaceutical 

care course was implemented in 2013 to evaluate the students’ experiences with the course 

and obtain information about their preferences regarding the learner-centered approach. In 

this step, the vast majority of the students reacted positively to the innovative course. Changes 

to the course were implemented based on feedback received from these previous classes. 

The overall goals of the course included obtaining an understanding of the 

pharmaceutical care philosophy and developing the competencies required (i.e., knowledge 

and skills) to provide pharmaceutical care. The pharmaceutical care model embraced by this 

course was based on the Strand and Hepler philosophy of the processes of care [8]. Briefly, 

the students in the course were expected to assess their patients’ drug-related needs and 

manage those needs through appropriate interventions, including education, monitoring, and 

follow-up care. The learning objectives of the course, in accordance with Bloom’s taxonomy 

[22], are presented in Table 1. 
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Teaching methods used 

In the pharmaceutical care course, students were required to participate in a variety of 

direct and indirect patient care activities in order to develop skills and knowledge adequate to 

ensure effective, safe, and convenient drug therapy for patients. Table 2 summarizes the 

content of the pharmaceutical care course, and the learning strategies used. 

Participants 

All of the students who were enrolled in the pharmaceutical care course of the 

undergraduate pharmacy program at the Federal University of Sergipe in the first semester of 

2014 were asked to participate in the study. The students were advised of the goals of the 

study and the fact that the collected data would be confidential. Information on the 

participants’ age, gender, and year in the undergraduate pharmacy program was collected. 

Only students who did not consent to participate were excluded from the study. 

Evaluation 

To evaluate performance, during the course students were subjected to several 

university-required evaluations of knowledge, all based on the learning objectives established 

for the pharmaceutical care course. The first evaluation consisted of a discursive written exam 

of five questions, in which students were required to explain how the pharmacist can act as a 

health professional in order to reduce morbidity and mortality related to drugs, to describe the 

concept of pharmaceutical care, to explain which patients are eligible to participate in 

pharmaceutical care services, to identify drug-related needs of patients, to identify drug-

related problems, and to propose pharmacotherapeutic interventions. 

Students were also evaluated via seminars based on the resolution of clinical cases. 

This evaluation method focused on identifying the drug-related needs of patients, identifying 
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and solving drug-related problems, prioritizing drug-related problems, and establishing 

measurable endpoints and care plan development. Furthermore, the Objective Structured 

Clinical Examination (OSCE) was used, with the objective of assessing the students’ 

competency in measurement of clinical parameters, patient counseling regarding drug 

administration, communication with patients, and invitation to use pharmaceutical care 

services. It is worth noting that in the OSCE, students are also asked to perform self-

assessment of their performance. 

Finally, students were evaluated using virtual patient software. This software was 

developed in 2010 by the Laboratory of Education and Research in Social Pharmacy and the 

Laboratory of Computer Science of the Federal University of Sergipe, Brazil, with aim of 

improving the competencies of students in pharmaceutical care practice [23]. The learning 

objectives contemplated in this activity consisted of searching drug information databases; 

collecting and evaluating data using a systematic approach; identifying drug-related needs of 

patients; identifying, classifying, and solving drug-related problems; prioritizing drug-related 

problems and establishing measurable endpoints; and care plan development. The latter 

consisted of documenting the care plan, proposing pharmacotherapeutic interventions, 

referring the patient to healthcare professionals via written communications, and formulating 

and providing educational interventions. 

Students received scores from 0 to 10 on each evaluation method. At the end of the 

semester, students were asked to answer four questions about the evaluation methods: (1) In 

this type of method I feel a lot of pressure to perform well, (2) This method is useful in 

verifying my learning, (3) The criteria for correctness of the assessments were appropriate, (4) 

The assigned grade reflects my learning. The questions were answered using a Likert scale 

ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). 
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In addition to the university-required evaluations, students completed two instruments 

pertaining to the course activities. One of these assessed the perception of competence in 

pharmaceutical care practice, and the other evaluated student satisfaction with the course. 

Perception of competence in pharmaceutical care practice: A quasi-experimental, two-

group pretest and posttest design was utilized to evaluate students’ perception of their 

preparedness to perform pharmaceutical care competencies. The survey instrument was 

designed by the authors, based on other instruments reported in the literature [24-26]. 

Furthermore it was generated using the steps of pharmaceutical care process proposed by 

Cipolle, Strand, and Morley [27]. The instrument was successfully tested on a small group of 

students during the second semester of 2013. Feedback from the pilot group resulted in minor 

wording changes to improve readability and clarity. The questionnaire collects respondent 

characteristics, and presents 25 items related to competence and practical skills in the 

pharmaceutical care process. The questions are evaluated using a Likert scale ranging from 1 

(“strongly disagree”) to 5 (“strongly agree”). On conclusion of the pharmaceutical care 

course, a post-test using the same items was administered to students. 

Evaluation of satisfaction with the course: A student opinion survey was conducted in 

the final week of the semester that assessed general aspects of the course, including whether 

the teacher had been able to provide them with the intended types of experience, and their 

own performance on the course. Survey items were answered using a five-point Likert scale 

ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). The instrument used was 

developed by the authors based on the related literature [25,28-31]. The students were also 

asked whether they preferred that courses be taught using active learning methods. 

Preferences were assessed via two dichotomous (yes or no) questions. 
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Data analysis and ethical aspects 

Statistical analysis was performed using the Statistical Package for the Social Sciences 

(SPSS®), version 17. Descriptive statistics were calculated for the questionnaire items, 

consisting of means, standard deviations (SDs), and percentages of agreement or 

disagreement with each item. The Shapiro-Wilk test of normality indicated that the data were 

not normally distributed. Thus, a Wilcoxon sign-ranked test was performed to compare 

overall pre-test and post-test scores on the instrument measuring the perception of 

competence in pharmaceutical care practice. The Kruskal-Wallis test was used to examine 

differences among the students’ performance in the evaluation methods used in the course, 

and their preference for teaching method.  

The level of significance for all statistical analyses was set at p < 0.05. All of the 

responses were anonymous.  

The study was approved by the Human Research Ethics Committee of the Federal 

University of Sergipe (CAAE: 26429413.8.0000.5546). The participants provide their written 

informed consent to participate in this study and the Human Research Ethics Committee of 

the Federal University of Sergipe approve this consent procedure. 

 

Results 

Thirty-four students were enrolled in the course. A different number of students 

completed each of the assessment/evaluation components due to a time gap between the 

assessments. Thirty-three students (97%) completed the four evaluations used in the course 

(discursive written exam, seminars, OSCE and virtual patient). The median age was 23.43 

years (SD 2.82 years) and 25 were female (75.75%). All students were in the fourth year of 

the undergraduate pharmacy program. 
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For this pharmaceutical care course, no students failed. The overall average grade of 

students was 7.97 (+ 0.59) on a scale of 0 to 10 points. The students’ average scores for each 

examination are presented in Table 3. Student performance on the virtual patient was 

statistically superior to other methods, with an average score of 9.40 (+ 0.41). Moreover, 

according to the students, the evaluation through virtual patient is useful in verifying learning, 

and with this method students felt less pressure to perform well. The assessment of students 

for items “the criteria for correctness of the assessments were appropriate” and “the assigned 

grade reflects my learning” were positive. However no significant differences between the 

assessment methods were observed. 

Thirty of the 34 students were involved in the pre-test evaluation of their perception 

competence in pharmaceutical care practice and 32 students completed the post-course 

evaluation. The mean test scores for the pre-test and post-test are given in Table 4. Initially, 

pre-test competency scores, as evaluated by the students, were as follows: “ability to listen to 

patients” (mean 3.67, SD 0.96) and “ability to educate patients about behaviors that promote 

health, maintain wellness, prevent and control disease” (mean 3.43, SD 0.97). In the post-test 

these competencies received higher average scores (mean 4.16, SD 0.77 and 4.28, SD 0.58, 

respectively). Other items also showed high scores: “search evidence-based health 

information to assist with patient pharmaceutical care” (mean 4.16, SD 0.72) and “counsel 

patients about how and when to take their medications, the duration of pharmacotherapy, 

precautions and side effects” (mean 4.16, SD 0.68).  

In the pre-test, the worst scores were obtained for the competencies “conduct a 

complete anamnesis in a patient” (mean 2.03, SD 1.13) and “measure clinical parameters” 

(mean 2.27, SD 1.20). For the post-test, the competencies with the lowest scores were “detect 

nonverbal signals during patient care” (mean 3.31, SD 0.82) and “conduct a complete 
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anamnesis in a patient” (mean 3.38, SD 1.01). Comparison of pre- and post-test scores 

revealed statistically significant improvement (p < 0.05) for all evaluated competencies. 

The students’ assessments of the pharmaceutical care course, its teacher, and their self-

assessments were completed by 30 students. The results from the student survey are 

summarized in Table 5. In their evaluations of the course, 100% of the students indicated 

strong agreement or agreement that “throughout the course, feedback was provided to help 

direct learning.” Furthermore 96.67% of respondents strongly agreed or agreed that “the 

lessons encouraged student discussions in the classroom” and “the lessons had relevance for 

my professional/personal development.”  

In the student's evaluation of the teacher, 100% of the students indicated strong 

agreement or agreement that the teacher “contributed to a favorable learning environment” 

and “made good use of class time.” With regard to the students’ self-assessments, 96.67% of 

the students strongly agreed or agreed that “they had been able to learn the course content”, 

and 86.5% strongly agreed or agreed that “the group contributed to a favorable learning 

environment.” Additionally, twenty-seven students (90%) affirmed that they preferred the 

pharmaceutical care course using active learning methods to a traditional method, and 96.67% 

of respondents preferred to use active learning methodologies in other disciplines, indicating 

that the students were comfortable with learning in a self-directed manner. 

 

Discussion 

In recent years, expanded roles for pharmacists, as providers of health-care services, 

are increasingly recognized and valued. Moreover, traditional pharmacy education has failed 

to systematically link practice competencies to patient and population health needs [32]. Thus, 

preparing pharmacy students for practice in the modern healthcare system requires that we 
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rethink pharmacy teaching methodology and go beyond the traditional lecture-based delivery 

of factual material, to incorporate those methods that facilitate the effective application of 

knowledge and development of problem solving skills [33]. Teaching methods should be 

designed to instruct students in how to provide pharmaceutical care, with a process that 

evaluates students’ ability to provide this care [27]. 

According to the International Pharmaceutical Federation (FIP), the capacity to 

improve therapeutic outcomes, patients’ quality of life, scientific advancement, and public 

health imperatives are dependent on a foundation of competence [34]. In this context, the 

literature suggests that pharmacy education is important for students to practice and develop 

proficiency in the skills, knowledge, and attitudes relevant to achieving the desired 

performance [35]. In the case of pharmaceutical care, these competencies include the ability 

to communicate with patients; discuss with patients the appropriate use of medicines; identify, 

prioritize, and resolve drug-related problems; assess and diagnose based on objective and 

subjective measures; ensure appropriate medicine administration; provide continuity of care 

by monitoring patients’ progress through follow-up care and document any interventions 

[8,34].  

In this study a significant improvement in the competencies of students was observed 

after a pharmaceutical care course that used active learning methods. Several studies have 

shown that incorporating active learning methods into pharmaceutical care courses can 

produce positive results in student’s competencies [24, 36-39]. Reid et al. [35] evaluated 

graduating students' perception of their preparedness to perform pharmaceutical care practice. 

Students felt that they were more prepared to perform technical pharmaceutical care activities, 

interact and communicate with patients, and perform administrative tasks as compared to 

when they began their educational experience. 
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Bulatova et al. [24] demonstrated that a pharmaceutical care course increased 

significantly students’ competencies and showed that most students achieved the learning 

objectives which included: assessing the medical literature relevant to the patient and his or 

her medications; identify, analyze, resolve and prevent drug-therapy problems; provide 

patients’ education; and propose an appropriate pharmacist care plan. Darbishire et al. [37] 

conducted a study using a pre-test and post-test methodology to evaluate students’ confidence 

in their diabetes care skills, after incorporating active learning techniques through a series of 

transitional experiences. The results showed that the activities appeared to be effective, since 

the students’ knowledge increased in areas that were specific to diabetes medication therapy 

management services. Hudgens and Chirico [38] evaluated student achievement for similar 

competencies and noted that 70% of the students rated their learning as good or excellent for 

objectives, classifying drug-therapy problems, data collection and evaluation, assigning 

priority levels, creating compound goals, and providing patient education. 

According to Cipolle et al. [27], the three major steps in the patient care process are 

the assessment of the patient, his/her medical problems, and any drug therapy problems that 

have occurred; development of a care plan; and conducting a follow-up evaluation. The 

competencies evaluated by students as improved after a pharmaceutical care course were: 

listen to patients, search for evidence-based health information to assist with patient 

pharmaceutical care, counsel patients about how and when to take their medications, 

determine the appropriate duration of pharmacotherapy, elucidate precautions and side effects 

and educate patients about behaviors that promote health, maintain wellness, prevent and 

control disease. Although not the main steps of pharmaceutical care, these competencies are 

fundamental to many pharmaceutical clinical services and assist in achieving the outcomes of 
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patients. Furthermore, the finding that some competencies were better learned than others 

allows curriculum planners to focus on areas where more learning opportunities are required. 

Surveys that capture the perceptions and opinions of students are commonly used in 

health science research [40,41]. However, the literature suggests that students sometimes over 

estimate their skills while they still are in the didactic phase of their education. Exposure to 

real pharmacy practice gives them a sense of their true abilities and skills [37, 41, 42]. This 

awareness is a positive step forward in their professional development. So, in pharmacy 

education it is interesting to combine self-evaluations with other objective ways of measuring 

student learning, e.g., tests in class, pre-/post-course tests, formative vs. summative 

assessments, computer-assisted instruction, etc [42,43].  

In the pharmaceutical care course that is the subject of this report, the teachers wanted 

to provide students with multiple methods of assessment in class, according to the learning 

objectives, and to increase the number of opportunities students had to demonstrate 

application of learning. The tests for the evaluation course were carefully developed so that 

students were required to use the information to demonstrate mastery of specific course 

objectives rather than simply recalling memorized facts. Hence the use of a discursive written 

exam with use of video for resolution of problem situations, seminars with clinical cases, 

OSCE with evaluation of student performance facing a simulated situation, and virtual 

patients.  

The results of these assessment methods are in accord with results of previous studies 

on the advantages of active methods in learning [44-46]. Stewart et al. [47] affirmed that, 

ideally, all educators would engage in pedagogical strategies that demonstrate superior 

student learning and satisfaction. Assessment of student learning outcomes is a high priority 

for colleges of pharmacy and is mandated by the Accreditation Council for Pharmacy 
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Education (ACPE) as essential for quality improvement of the curriculum [16-18]. According 

to the literature, assessment plays a key role in the learner-centered teaching approach, and 

must be focused on specific, desired learning outcomes. That is, the curriculum should be 

planned around student learning outcomes that link knowledge, skills, behaviors, attitudes, 

and values [16,48].
 

In evaluation the methods applied for the current study, the best assessment method 

for students was the virtual patient. Additionally, the use of this technology was noted as one 

of the strengths of the course by students. As active learning techniques have been encouraged 

in pharmacy education, an increase in the use of technology has often followed [47]. The 

virtual patient technique is especially useful for training students for pharmaceutical care 

practice because it enables the application in clinical practice of the theoretical knowledge 

acquired by the students during their studies [49]. A further relevant issue is the application of 

knowledge in pharmacy practice. Although traditional testing may form a component of 

assessment in a learner-centered course, assessments should also represent how course 

content will actually be used in practice [50]. 

Overall, students were positive in their evaluations of instructional content and 

methods of the course. Most students agreed that the pharmaceutical care course would help 

them apply skills in actual pharmaceutical practice, and they affirmed that they preferred a 

course using active learning methods rather than traditional methods. Similar results are found 

in literature [33,37]. One example is the study of Van Amburgh et al. [33], which found that 

students perceived the merits of using active learning as better retention of material and 

improved application of knowledge and critical thinking (29%). Barclay [51] reported that 

this ability to identify students with a specific learning predilection allows educators to 

provide a more individualized teaching approach.  
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However, the course also presented some limitations as the little contact with real 

patients. According to Hudgens and Chirico [38], students should be exposed to practice 

environments that will allow learning experience within the context of actual pharmacy 

practice, which will help empower them to practice in covenant relationships with patients. 

Practice experience with patients has a positive impact on pharmacy education, facilitating 

early professional socialization. It enables students to develop their professional attitudes and 

skills, providing them with timely clinical exposure as the profession takes on a more patient-

focused approach [52]. In the case of pharmaceutical care, these relationships with patients 

can promote communication skills in the students, facilitate the identification actual or 

potential drug-related problems, and encourage students to engage in informed shared 

decision-making with patients. 

In this study, in view of the limited availability of actual patients to develop 

pharmaceutical care practice, a set of active learning techniques were used that can decrease 

the gap between training and actual patient experience. The literature notes that the laboratory 

setting is ideal for providing students with hands-on experience in a low-risk environment, by 

instilling both confidence and competence in students [37]. The FIP supports the teaching of 

practical pharmacotherapy and pharmaceutical care issues in a controlled setting [34]. Thus, 

real patient cases that pertained to disease states covered in the current course were used, 

providing relatively realistic situations. Further, simulations were used to encourage students 

to address motivational and behavioral issues of patients. 

Many health care educators have described the use of simulation as a successful 

teaching strategy [53-56]. Simulation is considered a valuable teaching technique that has 

been integrated in pharmacy education to prepare students for pharmacy practice [57]. 

Simulated experiences provide students the opportunity to engage in critical thinking and 
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clinical decision making [58]. In pharmacy education, simulation has been used successfully 

in areas such as therapeutics, communication, physical assessment, patient safety, and 

interprofessional health care team skills [57]. Therefore, when students’ understanding of 

pharmaceutical care starts to take shape, simulated case scenarios can be used to develop 

pharmaceutical care competences, such as development of an empathetic attitude [39]. 

It is noteworthy that all experiences used in a pharmaceutical care course should have 

well defined outcomes that lead to the primary aim of optimizing the educational experience 

for the student [59]. To achieve the improvement of quality, a course review process should 

focus on foundational aspects of teaching, learning, and assessment, such as the presence of 

appropriate learning objectives, and activities and assessment methods consistent with 

learning objectives [21]. Development of student learning outcomes is the foundation for 

building curricula because learning outcomes must guide content development and the 

selection of instructional methodologies. In addition, to enhance the educational process, 

teachers should guide student learning. Teachers should engage students in active learning 

that allows for “construction” of their own knowledge, provide students with sufficient time 

in the curriculum to reflect upon and learn from new experiences, integrate knowledge and 

concepts rather than teach them in isolation, and use a variety of learning approaches in their 

courses. This prepares students to be the change agents needed to enhance the quality of direct 

patient care provided by pharmacists [39].  

The present study is not without limitations. First, limitations inherent in this method 

include differences in personal factors among the participants. Second, since the active 

learning approach was not compared to a traditional teaching methodology, it cannot be 

determined whether the former is the superior approach for the teaching of pharmaceutical 
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care. Furthermore, the active learning strategies were not test individually, which prevents to 

evaluate the importance of each in the learning process. 

 

Conclusion  

By incorporating active learning methods in a Brazilian pharmaceutical care course, 

students demonstrated significant improvements in their competencies and expressed 

satisfaction with the course. Although the results are limited to the study population, it 

appears that an active learning course with a combination of several teaching and evaluation 

methods can enhance learning pharmaceutical care competencies. Future studies should 

compare active learning to traditional methods. 
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Table 1. Learning objectives of the pharmaceutical care course 

 Identify medicines responsible for increased morbidity and mortality 

 Explain how the pharmacist can act as a health professional in order to reduce 

morbidity and mortality related to medicines 

 Explain the emergence of clinical services in pharmacy 

 Define pharmaceutical care 

 Describe the importance of pharmaceutical care to patients and to pharmacists 

 Explain who are eligible patients to participate in pharmaceutical care 

 Define macrocomponents of pharmaceutical care 

 Perform a search for information in databases 

 Measure clinical parameters (blood pressure, capillary glicemy) 

 Demonstrate drug administration 

 Communicate with patients, caregivers, and healthcare practitioners 

 Collect data using a systematic approach 

 Identify drug-related needs of patients 

 Identify drug-related problems  

 Differentiate real and potential drug-related problems 

 Prioritize the resolution of drug-related problems 

 Solve drug-related problems 

 Develop a pharmaceutical care plan  

 Document a pharmaceutical care plan  

 Formulate educational intervention  

 Provide educational interventions for patients 

 Refer patients to other health care professionals  
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Table 2: Specific lessons in the Pharmaceutical Care course and their corresponding teaching methods and learning strategies.  

Contents Teaching Method  Description of method 

Drug-related morbidity and mortality; 

Pharmaceutical care: historical and conceptual 

aspects 

Dialogic classroom 

expository 

Expository lessons, promoting dialog between teachers and students. The 

construction of knowledge occurs through the exchange of information, 

the asking of questions, and discussions about and reflections on reality. 

Students, because they bring their knowledge and life experience to the 

classroom, play a major part in the teaching and learning that takes place. 

Drug administration 

Measurement of clinical parameters  

Role play In the role-playing exercises, the pharmacy students must initiate patient-

pharmacist interactions, assess clinical parameters, offer counseling 

concerning medication use, and/or to invite the patient to use 

pharmaceutical care services. In this lesson the patient role is played by 

another pharmacy student. At the end of the scene the roles are reversed. 

The roles were distributed, allowing each student 5–10 minutes to review 

his/her role and ask the instructors for clarifications of the questions. 

Communication skills 

Establishment of the therapeutic relationship 

Invitation to use pharmaceutical care services 

 Simulated Patient A postgraduate pharmacy student trained to play the role of a patient 

presents a standardized scenario. The simulated patient interacts with the 

pharmacy student and the student works to establish a therapeutic 

relationship and conducts an initial evaluation. 

Implementation of pharmaceutical care service Lecture Presentation of topics by an invited professional pharmacist expert 
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Table 2: Specific lessons in the Pharmaceutical Care course and their corresponding teaching methods and learning strategies. 

(continuation) 

Contents Teaching Method  Description of method 

Drug information resources 

Determination of desired clinical and 

pharmacotherapeutic outcomes 

Identifying, preventing, and solving drug-

related problems  

Prioritizing drug-related problems and 

establishing measurable endpoints  

Care plan development 

 

 

Case studies 

Through a series of discussions of cases, students are expected to be able 

to search for evidence-based information about the health problems 

mentioned and related pharmacotherapies. In addition, students will 

acquire and/or reinforce their skills in determining whether a patient's 

undesirable signs/symptoms are related to drug therapy, and if so, to 

determine how these symptoms are related to the drug therapy and how 

the drug therapy problem should be solved. 

Initial Assessment of a patient: Determine who 

your patient is as an individual by learning 

about the reason for the encounter, the 

patient's demographic characteristics and 

experiences with medications, and other 

relevant clinical information 

Identifying, preventing, and solving drug-

related problems  

Prioritizing drug-related problems and 

establishing measurable endpoints  

Care plan development 

Virtual Patient Virtual clinical cases which the students must perform since assessment of 

patients until development of pharmacotherapy care plan, written 

communication with healthcare professionals and development of 

educational interventions. Besides to training of students to interactively 

document the process of pharmaceutical care. 
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Table 3 – Performance of students in evaluation methods used in the Pharmaceutical Care course (N=30) 

 

Discursive 

Written Exam 

(Mean + SD) 

Seminars 

(Mean + SD) 

OSCE 

(Mean + SD) 

Virtual Patient 

(Mean + SD) 
p-value* 

Total assessment score (on a scale of 0 to 10) 7.10 (1.17) 7.68 (1.55) 7.70 (2.01) 9.40 (0.41) < 0.01
a 

Assessment according to the Likert scale: 1= Strongly Disagree; 2 = Disagree; 3 = Neither Agree Nor Disagree; 4 = Agree; 5 = Strongly Agree 

In this type of method I feel a lot of pressure to perform well 3.57 (1.04) 3.93 (1.08) 4.07 (1.08) 3.13 (1.14) < 0.01
b 

This method is useful in verifying my learning 3.47 (0.94) 3.43 (0.82) 3.73 (1.05) 3.97 (0.81) 0.04
c 

The criteria for correctness of the assessments were appropriate 3.27 (1.05) 3.10 (1.06) 3.30 (1.29) 3.60 (1.04) 0.30 

The assigned note reflects my learning 2.70 (1.15) 2.87 (0.97) 3.00 (1.08) 3.30 (1.06) 0.17 

*Kruskal-Wallis.  a
differences between Virtual Patients e other evaluation methods, 

b
differences between Virtual Patients and Seminar and OSCE, cdifferences 

between Virtual Patients and Seminar. 
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Table 4: Results of pre-tests (N = 30) and post-tests (N = 32) for students’ perception of competencies in pharmaceutical care practices. 

Each question was prefixed by “with the pharmaceutical care course, I feel able to…” 

Likert scale: 1= “Strongly Disagree”; 2 = “Disagree”; 3 = “Neither Agree Nor Disagree”; 4 = “Agree”; 5 = “Strongly Agree.” 

Pretest 

Mean (SD) 

Posttest 

Mean (SD) 
p-value 

1. Conduct a complete anamnesis in a patient 2.03 (1.13) 3.38 (1.01) <0.001 

2. Assess patient records  2.83 (1.02) 3.94 (0.50) <0.001 

3. Measure clinical parameters (e.g., blood pressure, capillary blood glucose) 2.27 (1.20) 4.03 (0.90) <0.001 

4. Identify drug-related problems 2.83 (0.99) 3.94 (0.50) <0.001 

5. Classify drug-related problems 2.60 (1.10) 3.91 (0.47) <0.001 

6. Differentiate real and potential drug-related problems  2.37 (0.96) 3.66 (0.65) <0.001 

7. Prioritize drug-related problems 2.70 (0.92) 3.88 (0.61) <0.001 

8. Develop a pharmacotherapeutic plan for the patient 2.73 (1.11) 3.59 (0.67) 0.002 

9. Conduct pharmacotherapeutic interventions 2.63 (1.07) 3.78 (0.66) <0.001 

10. Assign priority levels for pharmacotherapeutic interventions 2.50 (1.01) 3.88 (0.66) <0.001 

11. Monitor drug related problems 2.80 (1.03) 4.00 (0.57) <0.001 

12. Adapt the plan of care to specific needs of patients 2.70 (0.92) 3.81 (0.59) <0.001 
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Table 4: Results of pre-tests (N = 30) and post-tests (N = 32) for students’ perception of competencies in pharmaceutical care practices.  

(continuation) 

Each question was prefixed by “with the pharmaceutical care course, I feel able to…” 

Likert scale: 1= “Strongly Disagree”; 2 = “Disagree”; 3 = “Neither Agree Nor Disagree”; 4 = “Agree”; 5 = “Strongly Agree.” 

Pretest 

Mean (SD) 

Posttest 

Mean (SD) 
p-value 

13. Determine when to perform the next counseling and what specific information should be collected 2.67 (0.96) 3.75 (0.72) <0.001 

14. Establish monitoring parameters with patients 2.60 (1.07) 3.91 (0.53) <0.001 

15. Search evidence-based health information to provide patient pharmaceutical care 3.03 (1.10) 4.16 (0.72) <0.001 

16. Promote patient adherence to pharmacotherapy 3.23 (1.17) 4.00 (0.62) 0.001 

17. Talk about health issues with patients or their caregivers 3.03 (1.13) 3.94 (0.56) <0.001 

18. Counsel patients about how and when to take their medications, the duration of pharmacotherapy, 

precautions and side effects 

3.40 (1.16) 4.16 (0.68) 0.002 

19. Counsel patients on the proper use of products for self-monitoring and self-diagnosis (e.g., blood 

glucose monitors) 

2.40 (1.00) 4.00 (0.72) <0.001 

20. Educate patients about behaviors that promote health, maintain wellness, prevent and control disease 3.43 (0.97) 4.28 (0.58) 0.001 

21. Communicate with patients or their caregivers 3.33 (1.12) 3.97 (0.90) 0.004 

22. Communicate with other health professionals 3.07 (1.05) 3.84 (0.72) 0.002 

23. Detect nonverbal signals during patient care 2.70 (0.92) 3.31 (0.82) 0.001 

24. Listen to patients  3.67 (0.96) 4.16 (0.77) 0.009 

25. Document completely methods of pharmaceutical care practice 2.80 (1.16) 3.75 (0.62) <0.001 
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Table 5 – Assessment of Pharmaceutical Care discipline, of teacher and student self-assessment. (N=30)  

(1= Strongly Disagree; 2 = Disagree; 3 = Neither Agree Nor Disagree; 4 = Agree; 5 = Strongly Agree) 

ASSESSMENT OF THE PHARMACEUTICAL CARE 

LESSONS 

1 2 3 4 5 Mean 

(SD) n % n % n % n % n % 

The lessons stimulated discussion in the classroom.  0 0 0 0 1 3.33 20 66.67 9 30.00 4.27 (0.52) 

The lessons stimulated individual study.  0 0 0 0 3 10.00 24 80.00 3 10.00 4.00 (0.45) 

The time available for the lessons was appropriate.  0 0 1 3.33 3 10.00 20 66.67 6 20.00 4.03 (0.67) 

The learning objectives were explained.  0 0 0 0 3 10.00 18 60.00 9 30.00 4.20 (0.61) 

The learning objectives were achieved.  0 0 1 3.33 3 10.00 23 76.67 3 10.00 3.93 (0.58) 

During the course, students were provided with opportunities 

to demonstrate their knowledge. 
0 0 0 0 2 6.67 16 53.33 12 40.00 4.33 (0.61) 

Throughout the course, feedback was provided to help direct 

learning. 
0 0 0 0 0 0 19 63.33 11 36.67 4.37 (0.49) 

The facilities used for the lessons were appropriate. 0 0 2 6.67 5 16.67 16 53.33 7 23.33 3.93 (0.83) 

The lessons had relevance for my professional/personal 

development. 
0 0 0 0 1 3.33 22 73.33 7 23.33 4.20 (0.48) 

This course is related to other courses of the program. 0 0 3 10.0 2 6.67 14 46.67 11 36.67 4.10 (0.92) 

The plan of the course was organized. 0 0 1 3.33 3 10.00 20 66.67 6 20.00 4.03 (0.67) 

The students were referred to relevant study materials 0 0 1 3.33 3 10.00 23 76.67 3 10.00 3.93 (0.58) 
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Table 5 – Assessment of Pharmaceutical Care discipline, of teacher and student self-assessment (N=30) (continuation) 

(1= Strongly Disagree; 2 = Disagree; 3 = Neither Agree Nor Disagree; 4 = Agree; 5 = Strongly Agree)  

ASSESSMENT THE OF TEACHER 1 2 3 4 5 Mean 

(SD) n % n % n % n % n % 

Was accessible and available to answer students’ questions. 0 0 1 3.33 0 0 16 53.33 13 43.33 4.37 (0.67) 

Encouraged students to participate in discussions. 0 0 0 0 3 10.00 18 60.00 9 30.00 4.20 (0.61) 

Encouraged student participation in the practical classes. 0 0 0 0 2 6.67 17 56.67 11 36.67 4.30 (0.60) 

Encouraged students to search for evidence and justify their 

recommendations. 

0 0 0 0 3 10.00 20 66.67 8 26.67 4.20 (0.55) 

Demonstrated the ability to criticize and receive criticism. 0 0 2 6.67 9 30.00 15 50.00 4 13.33 3.70 (0.79) 

Presented the content of the lessons clearly. 0 0 0 0 3 10.00 19 63.33 8 26.67 4.17 (0.59) 

Used satisfactory teaching procedures. 0 0 0 0 4 13.33 22 73.33 4 13.33 4.00 (0.53) 

Helped clarify the purpose of the course evaluation activities. 0 0 0 0 7 23.33 16 53.33 6 20.00 3.93 (0.69) 

Contributed to a favorable learning environment. 0 0 0 0 0 0 25 83.33 5 16.67 4.17 (0.38) 

Made good use of class time. 0 0 0 0 0 0 23 76.67 7 23.33 4.23 (0.43) 
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Table 5 – Assessment of Pharmaceutical Care discipline, of teacher and student self-assessment (N=30) (continuation) 

(1= Strongly Disagree; 2 = Disagree; 3 = Neither Agree Nor Disagree; 4 = Agree; 5 = Strongly Agree)  

STUDENT SELF- ASSESSMENT 1 2 3 4 5 Mean 

(SD) n % n % n % n % n % 

I felt that I was able to learn the content. 0 0 1 3.33 0 0 21 70.00 8 26.67 4.20 (0.61) 

I had difficulty retaining the content that was taught in the class. 6 20.0 14 46.6 8 26.67 2 6.67 0 0 2.20 (0.85) 

I had difficulty in visualizing how the content could be applied 

in practice. 

7 23.3 12 40.0 2 6.67 7 23.33 2 6.67 2.50 (1.28) 

This course provided me with the opportunity to practice and 

improve my competencies. 

0 0 0 0 3 10.00 18 60.00 9 30.00 4.20 (0.61) 

I was motivated to learn more. 0 0 0 0 9 30.00 19 63.33 2 6.67 3.77 (0.57) 

As a student I contributed to a favorable learning environment. 0 0 0 0 9 30.00 14 46.67 7 23.33 3.93 (0.74) 

The group contributed to a favorable learning environment. 0 0 1 3.33 4 13.33 20 66.67 5 16.67 3.97 (0.67) 
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5.1 CONCLUSÃO GERAL 

 

O conjunto dos resultados apresentados permitiu visualizar que o uso de metodologias 

ativas no ensino da disciplina atenção farmacêutica proporcionou melhoras significativas nas 

competências clínicas dos discentes, além de apresentar bons níveis de satisfação dos mesmos 

com a disciplina. 

 Além disso, os resultados específicos, demonstraram que:  

 

 Na revisão sistemática foram avaliados estudos sobre ensino da atenção farmacêutica. 

Diferentes metodologias ativas de ensino foram descritas nos estudos, com destaque 

para o uso de PBL e simulações. Apesar disso, os métodos de avaliação utilizados na 

maioria nos artigos não estavam em concordância com os novos métodos de ensino.  

 No grupo focal realizado com professores foram elencados os conhecimentos e 

habilidades que são importantes para prática da atenção farmacêutica. Ademais, as 

sugestões apresentadas pelos professores demonstraram a necessidade de inserção de 

novos métodos de ensino que permitam a aprendizagem dos discentes em atenção 

farmacêutica. 

 A etapa de avaliação da percepção dos discentes, realizada em 2013, indicou que a 

maioria dos estudantes reagiu positivamente aos métodos de ensino empregados na 

disicplina atenção farmacêutica. No curso 94,6% dos discentes percebeu que o uso de 

métodos centrados no estudante pode proporcionar o desenvolvimento pessoal e 

profissional.  

 Por fim, ao incorporar métodos ativos de ensino na disciplina de atenção farmacêutica 

do ano de 2014, foram observadas melhoras significativas nas competências dos 
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discentes. Ademais, os estudantes manifestaram satisfação com a disciplina neste 

formato.  

 

5.2 PERSPECTIVAS 

Mais investigações são necessárias para que se possa determinar com mais detalhes o 

impacto destes métodos de ensino na aprendizagem dos discentes. Deste modo, futuros 

estudos podem ser desenvolvidos, sobretudo no concerne à comparação do aprendizado dos 

discentes com métodos tradicionais de ensino e metodologias ativas. Além disso, podem ser 

realizadas investigações para determinar a sustentabilidade da aplicação das metodologias 

ativas na disciplina atenção farmacêutica, a satisfação e o aprendizado dos discentes ao longo 

do tempo. 

Este estudo servirá de subsídio para novas pesquisas sobre ensino farmacêutico que 

serão realizadas pelos integrantes do Laboratório de Ensino e Pesquisa em Farmácia Social da 

UFS. 
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7. APÊNDICES 

7.1 APÊNDICE A – ROTEIRO DO GRUPO FOCAL COM PROFESSORES 

 

 
 

Outubro de 2013 

 

Roteiro para realização do grupo focal com professores 

 

 

Apresentação  

Objetivo do encontro: Identificar o modelo mais adequado para o ensino da atenção 

farmacêutica no Brasil 

 

Palavras-chave: Atenção Farmacêutica, Conhecimentos e Habilidades, Métodos de Ensino  

 

Questões a serem debatidas: 

 

1 – Quais os conhecimentos devem ser ministrados na disciplina de Atenção Farmacêutica? 

2 – Que habilidades são necessárias para prática de atenção farmacêutica, que devem ser 

ministradas na disciplina? 

3 – Para atingir estes conhecimentos e habilidades, que tipos de estratégias de aprendizagem 

ou métodos de ensino podem ser utilizados? 

 

 

 

 

 

 

 

 

UNIVERSIDADE FEDERAL DE SERGIPE 

CENTRO DE CIÊNCIAS BIOLÓGICAS E DA SAÚDE 

LABORATÓRIO DE ENSINO E PESQUISA EM FARMÁCIA SOCIAL 
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7.2 APÊNDICE B – TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO  

 

 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 

 

Eu, _____________________________________________________________ portador do RG nº 

_________________, comprometo-me a participar do projeto “O uso de metodologias ativas no ensino da 

Atenção Farmacêutica”, realizado pelo Laboratório de Ensino e Pesquisa em Farmácia Social (LEPFS), 

localizado na Universidade Federal de Sergipe (SE).  

 Fui devidamente informado(a) sobre o projeto, o qual tem como objetivo aprimorar a disciplina de 

Atenção Farmacêutica por meio do uso de novas metodologias de ensino-aprendizagem e avaliar o efeito nas 

competências dos alunos. Autorizo a utilização dos meus dados e fotos como fonte para elaboração de artigo 

científico e sua posterior publicação. Afirmo ainda que entendi o conteúdo do projeto e fui esclarecido que tenho 

liberdade de retirar meu consentimento, em qualquer fase da pesquisa, sem penalização alguma e sem qualquer 

prejuízo. 

 

Firmo o presente, 

_________________________________________________________ 

 

 

Aracaju, ____ de _______ de 201_. 

 

 

 

Nome da Pesquisadora: Alessandra R. 

Mesquita 

Endereço: Cidade Universitária Prof. José 

Aloísio Campos, Laboratório de Ensino e 

Pesquisa em Farmácia Social. 

Telefone: (079) 91447866 

Nome do Pesquisador: Divaldo Pereira de Lyra 

Jr.  

Endereço: Cidade Universitária Prof. José 

Aloísio Campos, Laboratório de Ensino e 

Pesquisa em Farmácia Social. 

Telefone: (079) 91925577 
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8. ANEXOS 

8.1 ANEXO A: COMPROVANTES DE SUBMISSÃO 

Capítulo I: Education in pharmaceutical care: a systematic review 

African Journal of Pharmacy and Pharmacology 
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Capítulo II: Developing a learner-centered pharmaceutical care course using a focus 

group approach  

Qualitative Health Research 
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Capítulo III: Student perceptions regarding a learner-centered pharmaceutical care 

course 

 

BMC Medical Education 
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8.2 ANEXO B: COMPROVANTE DE ACEITE PARA PUBLICAÇÃO 

Capítulo IV: The effect of active learning methodologies on the teaching of 

pharmaceutical care in a Brazilian Pharmacy Faculty 

 

Plos One 
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8.3 ANEXO C: PARECER CONSUBTANCIADO DO COMITÊ DE ÉTICA EM 

PESQUISA 
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8.4 ANEXO D: INSTRUÇÃO PARA FORMATAÇÃO DOS ARTIGOS DE ACORDO 

COM OS PERÍODICOS  

Capítulo I: Education in pharmaceutical care: a systematic review 

African Journal of Pharmacy and Pharmacology 

 

Introduction: Authors should read the editorial policy and publication ethics before 

submitting their manuscripts. Authors should also use the appropriate reporting guidelines in 

preparing their manuscripts. 

Research Ethics: Studies involving human subjects should be conducted according to the 

World Medical Association (WMA) Declaration of Helsinki - Ethical Principles for Medical 

Research Involving Human Subjects. 

Reporting guideline: Responsible reporting of research studies, which includes a complete, 

transparent, accurate and timely account of what was done and what was found during a 

research study, is an integral part of good research and publication practice and not an 

optional extra. See additional guidelines for reporting of health research. 

Preparing your manuscript: The type of article should determine the manuscript structure. 

However, the general structure for articles should follow the IMRAD structure. 

Title: The title phrase should be brief. 

List authors’ full names (first-name, middle-name, and last-name). 

Affiliations of authors (department and institution). 

Emails and phone numbers 

Abstract: The abstract should be less than 300 words. Abstract may be presented either in 

unstructured or structured format. The keywords should be less than 10. 

Abbreviations: Abbreviation should be used only for non standard and very long terms. 

The Introduction: The statement of the problem should be stated in the introduction in a 

clear and concise manner. 

Materials and methods: Materials and methods should be clearly presented to allow the 

reproduction of the experiments. 

 Results and discussion: Results and discussion maybe combined into a single section. 

Results and discussion may also be presented separately if necessary. 
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Disclosure of conflict of interest: Authors should disclose all financial/relevant interest that 

may have influenced the study. 

Acknowledgments: Acknowledgement of people, funds etc should be brief. 

Tables and figures: Tables should have a short descriptive title and numbered consecutively. 

Tables should be organized in Microsoft Word or Excel spreadsheet. 

Figures/Graphics should be prepared in GIF, TIFF, JPEG or PowerPoint. 

Tables and Figures should be appropriately cited in the manuscript. 

References: References should be listed in an alphabetical order at the end of the paper. 

DOIs, PubMed IDs and links to referenced articles should be stated wherever available. 

Examples: 
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Capítulo II: Developing a learner-centered pharmaceutical care course using a focus 

group approach  

Qualitative Health Research 

GENERAL INFORMATION 

This section of the Guidelines covers matters of QHR journal style, which are not subject to 

author preference; adherence is required. 

Note: If you still have questions after carefully reading these instructions, please refer to the 

sample manuscripts (there are several types) beginning on page 35 before contacting the QHR 

office. 

 

GENERAL STYLE 

We ask authors considering submission to QHR to review these guidelines, survey several 

issues of the journal, and make their own decision regarding the “fit” of their article for 

QHR’s mission. Please refrain from writing or calling to ask if we are interested in your 

particular manuscript or idea. 

In general, QHR adheres to the requirements of Sage Publications, Inc., and the guidelines 

contained in the Publication Manual of the American Psychological Association [“APA”], 6th 

edition (ISBN 10:1-4338-0561-8, softcover; ISBN 10:1-4338-0559-6, hardcover; 10:1-4338-

0562, spiral bound), with regard to manuscript preparation and formatting. Elsewhere in these 

Guidelines this book is referred 

to as the APA Publication Manual, or just APA. Additional help may be found online at 

http://www.apa.org/, or search the Internet for “APA format.” 

Many universities and private organizations have Web sites devoted to APA style. However, 

when guidelines found on those sites, or in the APA Publication Manual, conflict with QHR 

Guidelines, you must follow the QHR Guidelines. 

 

CONFIDENTIALITY AND PROTECTION OF IDENTITY 

QHR is committed to protecting the identity and confidentiality of research study participants. 

With the exception of participatory action research (PAR), no information that could 

potentially allow identification of a participant—or even a specific study site—should be 

included in a submitted manuscript or, subsequently, included in a published article. 

If the use of participant names is absolutely necessary for reader understanding, each study 

participant referred to in the manuscript should be assigned a pseudonym. Study sites, such as 

hospitals, clinics, or other organizations, should not be named, but instead should be 

described; for example: “Study participants were recruited from the coronary care unit of a 

large metropolitan hospital on the eastern seaboard of the United States.” Authors who 

include participant names and/or photos/images in which individuals are identifiable must 

submit written permission from the participants to do so—no exceptions. Permission to use 

photographs should contain the following verbiage: “Permission is granted to use, reproduce, 
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and distribute the likeness/photograph(s) in all media (print and electronic) throughout the 

world in all languages.” 

 

BASIC DOCUMENT PREPARATION 

 

Note: Do not use any coding or formatting that is not described within these Guidelines! 

DOCUMENT SETUP AND FORMATTING 

Document file type Submit only documents created in Microsoft Word, and only with the 

regular file extension of .doc or .docx (do not submit documents with .docm, .rtf, .pdf or other 

extensions). 

Paper size Letter, 8.5 x 11 inches, with portrait orientation 

Margins 1 inch (1”; approximately 2.5 cm.) on all sides 

Line numbers None 

Line spacing Exactly “double,” with 0” before and 0” after 

ORDER OF MANUSCRIPT ELEMENTS 

Compile the elements of your manuscript in the following order: 

 Document 1: Title page (required) 

 Document 2: Abstract and keywords (required); Main manuscript text (required); Notes (if 

any); References (required); Appendices (if any); Tables (if any) 

Document 3: Figure 1 (if any) 

Document 4: Figure 2 (if any; and so forth, with each subsequent figure in a separate 

document) 

 

FORMATTING OF MANUSCRIPT ELEMENTS 

 

Note: For ease in locating needed information, the various elements are listed below in 

alphabetical order, and not in the order of anticipated use. 

Dialogue:  Presentation of participant dialogue (i.e., two or more “speakers”) should be set as 

block quotes/excerpts, indented by ½ inch (approximately 1.3 cm.) from the left margin. Do 

not use bullets or hanging paragraphs. Begin the narrative of each speaker on a new line. The 

first time a speaker name is used, type it in full, followed by an appropriate abbreviation in 

parentheses prior to the colon; thereafter, use only the abbreviation for the speaker name. 

Refer to the sample manuscripts for an example of dialogue presentation. 

 

Ellipses/ellipsis: Almost every manuscript contains ellipses. They are used to indicate words 

missing from quotations, and are to be created in a very specific manner. The proper way to 

create ellipsis points is as follows: 

Three (3) dots, preceded, divided, and followed by spaces (i.e., 

SPACE.SPACE.SPACE.SPACE), like this.   . . .  

If it is necessary to indicate missing words between sentences (instead of in midsentence): 

Place a period (full stop) at the end of the first sentence, then format the ellipsis points as 
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noted, and begin the next sentence (with a capital letter) immediately after the last space (i.e., 

.SPACE.SPACE.SPACE.SPACE). . . . Like this. 

 

Font size: text Use 12-point font for everything except text in tables, figures, and (if 

applicable) conversation analysis. 

Font size: tables and figures: Use only 8-point font in tables and figures. 

Font style: headings, title page, abstract, keywords, tables, and figures 

Use Gill Sans font style for all of these. This includes figure/table numbers, titles, text within 

the figures/tables, and citations or explanatory notes below the figures/ tables (if any). Note: If 

you do not have Gill Sans font on your computer, please use Arial instead. 

Font style: main manuscript 

Use Times New Roman font for the main body text. Also, use Times New Roman font for the 

text (not the headings) of author’s notes, acknowledgments, declarations of conflicting 

interests, funding statements, footnotes, and bios.  

Italics should be used only 

 

-2, -3, and -4 headings; and 

-English words, or unusual new concepts (2 to 3 words), and then only 

when the new word or concept is first introduced in the manuscript; subsequent use of the 

same word(s) should be in regular Roman font. 

 

Headings  

All headings, without exception, are to be set in Gill Sans, 12-point font. (Use Arial if you do 

not have Gill Sans on your computer.)  

Justification of margins: All text should be left justified. 

Length of manuscript 

There is no predetermined word or page limit. Provided they are “tight” and concise, without 

unnecessary repetition and/or irrelevant data, manuscripts should be as long as they need to 

be. 

The editor might require a reduction in length if the manuscript contains material that does not 

add anything useful to the topic being discussed. Limits might be imposed on the 

number/size/length of tables, figures, reference lists, and appendices. 

 

Line spacing 

Everything, in all elements of the manuscript, from the title page through the references and 

tables (if any), must be exactly double spaced. The only exception: Text within a figure 

should be single spaced. 

Lists Vertical lists (i.e., listed down the length of the page) should be either simple dot bullets 

or bullets numbered 1., 2., 3., and so forth. Leave a blank, double-spaced line after all lists. 

 

 

 



248 

 

 

 

Paragraphs  

Paragraphs are to flow, one after the other, without additional line breaks (with few 

exceptions; see below), and with no extra space between paragraphs. 

Leave a blank (double-spaced) line between the abstract and the keywords. 

Leave a blank line after (not before) each block quote, numbered list, or bulleted list. 

Leave a blank line between block quotes if you have placed two or more in succession. 

Indent the first line of every new paragraph by ½ (.5) inch (approximately 1.3 cm.), except: 

 

 the manuscript text. 

-1 and level-2 headings. 

-3 headings. 

Use Word’s Format > Paragraph function to set paragraph first-line indentations, but apply 

this paragraph by paragraph, and not to the entire document. 

Use Word’s Format > Paragraph function to set block quote/excerpt and bulleted/numbered 

list indentations. Note that block quotes/excerpts and lists are to be completely indented (not 

just the first line) by .5 inches (approximately 1.3 cm.) from the left margin only; do not 

indent from the right side. 

 

Quotation marks  

In general, use double quotation marks (e.g., “Xxxx.”) to set off quotations appearing within 

regular paragraphs, and to set off words being used with “special” meaning (or unusual 

spelling to convey special meanings within the text; e.g., “busy-ness”). Do not use quotation 

marks around quotations presented as block quotes/excerpts. 

In regular paragraphs, use single quotation marks to set off a quote within a quote (e.g., “Xxx, 

‘Yyy,’ xxxx.”). 

Note that when closing quotation marks coincide with a comma or period (full stop), the 

quotation marks go outside (after) the comma or period: “Quotation. . . last word.” 

 

Quotations  

Quotations of fewer than 40 words should be surrounded by double quotation marks (“) and 

included within the regular sentences of a paragraph. Internal quotations within quotations of 

fewer than 40 words should be set apart with single quotation marks (‘). 

Quotations of 40 or more words should be set as separate paragraphs, with the entire 

quotation indented .5 inches (approximately 1.3 cm.) from the left margin (this is also referred 

to as a “block quote” or “excerpt”). Do not use quotation marks for block quotes unless there 

is a separate, internal quotation within the larger quotation; in that case, use double quotation 

marks (“) for the internal quotation only. Make sure all quotations are properly capitalized and 

punctuated. 

Format the indentation for block quotes with Word’s Format > Paragraph feature. 

See the special section, below, for instructions on formatting conversation analysis. 

 

 



249 

 

 

 

Seriation  

Seriation refers to “numbered” lists appearing in sentences of regular text (in other 

words, across the page rather than in a vertical list). The proper seriation style for 

manuscripts submitted to QHR is (a), (b), (c), and so forth (lowercase letters, 

enclosed in parentheses). 

 

WHAT YOU SHOULD NOT DO 

Conversation analysis 

e than 

symbols have been used. 16 

Ellipses  

 

 

ption to this 

is in conversation analysis, as appropriate for the conventions used. 

Emphasis  

 

 

for level-1 headings, as appropriate (see below). 

General formatting 

 before 

and/or after headings. 

Headings  

 only as described in 

these QHR Guidelines. 

 the 

manuscript. 

Line spacing  

 

e blank lines between paragraphs (with the exceptions of after block 

quotes/excerpts, bulleted or numbered lists, or sections of conversation analysis; see 

below). 

Margins and indentations 

 The text at the righthand 

margin should be uneven (irregular). 

-inch 

(approximately 1.3 cm.) indentation. 

 

nge the margins for block quotes (margins should remain at 1”, or 

approximately 2.5 cm., on all sides). 
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shorter quote contained within the larger quote; in such a case, use double quotation marks 

(e.g., Xxxxxx, “Yyyy,” xxxxx.) only for the “inner” quote. 

Seriation  

-text seriation; use only (a), (b), (c), and so forth. 

 

PRIOR TO SUBMISSION 

e with these Guidelines in every 

respect. 

especially important if English is not your first language. Remember to inform your editor of 

the need to use U.S.-English spelling, and provide him or her with a copy of these Guidelines. 

-

on sentences, incomplete sentences, improper punctuation, missing text, and much more. We 

recommend that the corresponding author and all coauthors proofread the entire manuscript 

(including abstract and references) from a paper copy rather than a computer screen. 

 

Keywords 

Your keywords are words related to the article topics that readers or researchers could search 

on to find your published article. They are also used to assist QHR in selecting appropriate 

reviewers for your manuscript during the review process. 

Keywords should follow on the same page as the abstract. Leave a blank, double-spaced line 

between the abstract and the keywords (see the sample manuscripts beginning on page 35). 

Include keywords selected only from the QHR Keyword List, below. List them exactly as 

they are shown in the keyword list, in lowercase letters (except for proper names), 

horizontally across the page, in the order in which they appear on the keyword list. Try to 

select at least five keywords. Use the most specific keywords possible from the list provided. 

Individual keywords should be separated by semicolons; note that some keywords are actually 

two or more words, and might include commas. Do not capitalize the first keyword unless it is 

a proper name (i.e., Africa), and do not add a period (full stop) at the end of the keywords. 

You may request that new keywords be added to the list, but the words should be general in 

nature, and not specific to a narrow topic. New keywords will be added at the editor’s 

discretion. 

 

MANUSCRIPT PREPARATION - ELEMENTS OF A MANUSCRIPT 

Note: Some instructions differ for accepted manuscripts; please refer to page 28. 

The following elements are required for each manuscript, and should be compiled in the 

following order: 

Title page: Submit the title page as a separate document. 

Abstract The abstract is placed on page 1 of the main document. 

Keywords Place the keywords below the abstract, on the same page. Leave a (double-spaced) 

blank line between the abstract and the keywords. 
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Main manuscript The main text of the manuscript begins on page 2 of the main document. 

References  

References begin on a new page, after the end of the manuscript text, or after the notes, if any 

(do not submit references in a separate document). 

The following elements are optional, and may be included in your submission: 

Notes  

Place notes (also known as endnotes) after the main text, before the first 

page of references. 

Tables  

Place tables, one per page, at the end of the main manuscript document, after the references 

(do not submit tables as separate documents). 

Figures  

Submit each figure in a separate document, in order, by number. 

Appendices  

Appendices are published only at the editor’s discretion. Place any 

appendices after the reference list, and before any tables (place them 

before the bios in accepted manuscripts). 

A maximum of four (4) types of documents should be submitted: (a) title page; (b) main 

manuscript; (c) figures (if any); and (d) permissions (if needed). Despite what the online 

submission system (ScholarOne Manuscripts / SageTrack) might allow, do not submit such 

elements as abstracts, references, and tables in separate documents. Be sure to refer to the 

sample manuscripts, beginning on page 35. 

 

TITLE PAGE 

The title “page” may be longer than one page. To maintain author anonymity during peer 

review, it is submitted as a separate document. Title page information should not be included 

in the main manuscript document. Do not format a running header. The title page should 

include the following, in this order: 

Article title A title should convey, as clearly and succinctly as possible, the main idea, focus, 

or content of a manuscript. It should be clear in meaning even when standing alone. 

Make your title 10 to 12 words (or fewer) in length; avoid long, “wordy” titles. 

Avoid titles with colons or quotations unless they are necessary to convey an important 

concept or idea in the article. 

Type your title in Title Case; this means you should: 

* capitalize the (first letter of) the first word 

* capitalize all important words 

* capitalize all words that have four (4) or more letters 

* capitalize the first word after a colon (:), period (.), or em dash (—) 

Author names List the name (not just initials) of each author, without credentials, in order, 

horizontally across the page. 

If there are two authors, list them as follows: Janice M. Morse and Author Two 

If there are three or more authors, list them as follows: Janice M. Morse, Author 
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N. Two, Writer Three, and Fourth Author (and so forth) 

After each name (or after the comma following a name, if applicable), use a superscript 

number to link that particular author with his or her primary affiliation (see the section on 

author affiliations, below). 

Author affiliations Using the same superscript numbers as used with the authors’ names (see 

above), list only the primary affiliation of each author, not multiple affiliations (see the 

sample manuscripts). 

Spell out all city, state, and country names (exception: use USA instead of 

United States). Spell out any organization or institution names (for example, University of 

Utah instead of U of UT, or World Health Organization instead of WHO). 

Corresponding author information 

Use only the following format for the corresponding author information, and do not include 

any information that is not listed below. List information only for the individual who should 

be contacted by readers after (if) the article is published. 

Note that this should be a complete mailing/postal address. Example: Janice M. Morse, 

University of Utah College of Nursing, 10 S. 2000 E., Salt Lake City, UT 84112-5880, USA 

Email: QHR-Editor@nurs.utah.edu 

Author’s / Authors’ Note 

This is optional. This is the place to mention, perhaps, that portions of the article were 

presented at a professional meeting, or other information of that sort. 

Acknowledgments  

This is optional. The section is limited to two (2) or three (3) brief sentences. 

Overlong acknowledgments will be reduced at the copyeditor’s discretion. Do not include 

long descriptions of persons being acknowledged, and do not include roles, titles, or 

credentials. 

Avoid phrases such as We wish to thank, We would like to thank, and We want to thank; just 

use a simple, We thank, or We acknowledge. 

Declaration of  conflicting  interests 

You must use one of the following statements, in the exact words shown below. 

If you have no conflicts of interest (or potential conflicts of interest): 

The author(s) declared no potential conflicts of interest with respect to the research, 

authorship, and/or publication of this article. 

If you have conflicts of interest: 

The author(s) declared the following potential conflicts of interest with respect to the 

research, authorship, and/or publication of this article: [Then, in sentence form, list all specific 

author relationships with organizations and/or products that were declared]. 

Funding  

You must use one of the following statements, in the exact words shown below. 

If you did not have financial support: 

The author(s) received no financial support for the research, authorship, and/or publication of 

this article. 

If you did have financial support: 
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The author(s) disclosed receipt of the following financial support for the research, authorship, 

and or publication of this article: [Then list, in sentence form, all entities/organizations that 

funded the research and/or authorship]. 

Bios  

Bios are simple and concise, 1-sentence statements about each author. Long bios will be 

reduced by the copyeditor. In this space you may include department or division names, and 

secondary affiliations (if any). Use only the format shown below for your bios. Note that 

primary credentials (the most important only, with a limit of three per person; QHR does not 

publish long credential strings) and current positions (or affiliations or professional pursuits) 

are required.  

Janice M. Morse, PhD, FAAN, is a professor and presidential endowed chair at the University 

of Utah College of Nursing in Salt Lake City, Utah, USA. [Template: Name, bolded, 

credentials, role or title, affiliation (here you may include department, school, division, and so 

forth), city, state or province (if any), country.] 

 

ABSTRACT AND KEYWORDS 

The abstract should be placed at the top of page 1 of the main manuscript document. It should 

be a single paragraph, no more than 150 words in length, and briefly describe your article. It 

should not contain headings or citations, and should not be divided into sections. Place your 

keywords below the abstract, on the same page (see “Keywords,” above). 

Double space the entire abstract page (including the keywords). Briefly state the purpose of 

your research, the main findings, and your primary conclusions. Make sure the abstract is 

written in the first-person, active voice. 

 

MAIN MANUSCRIPT 

The main text of the manuscript begins at the top of page 2 of the document, immediately 

after the abstract page. Write your article in the first-person, active voice. 

The main text of the manuscript should be broken into appropriate sections by the use of 

section headings. Sections should flow in a logical sequence, and include, at a minimum, 

Methods, Results, and Discussion (these are all level-1 headings); other level-1 headings and 

subheadings may be used at the author’s discretion. The author may choose to use different 

names for the three main sections, but the basic content should be that which would 

appropriately fall under the headings of Methods, Results, and Discussion. 

There are very specific requirements for the preparation of in-text citations; refer to the APA 

Publication Manual, 6th edition, for details. Every in-text citation should have a 

corresponding reference in the reference list—no exceptions. 

During the review process, author citations should include only the word Author and the year: 

(Author, 2008). If and when the manuscript is accepted for publication, the missing 

information can be restored. 

Double space the entire manuscript document, except for text contained in figures. Use only 

U.S.- English spelling (except in the references, as appropriate, and for direct quotations from 
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published written sources). Use U.S.-English translations of non-English quotations or 

excerpts. Use a minimum of two (2) heading levels. 

Attend to copyright regulations and permission requirements (required). Submit, at the time of 

manuscript submission, written permission for the use of any names, photographs, or 

copyrighted tables, figures, and/or text; written permission must come from the person(s) 

depicted in the photographs, or in the case of copyrighted work, from the copyright holder 

(which is not necessarily the author or the journal in which it is published; see page 7). 

 

REFERENCES 

Note: Proper formatting of the reference list is the responsibility of the author, NOT journal 

personnel. The reference list (also known as a bibliography) should include complete 

references for the sources used in the preparation of your manuscript. Every reference must be 

cited in the text. The reference list should begin on a separate page (not in a separate 

document) following the last page of manuscript text (or after the notes, if any). Each type of 

reference (journal article, book, chapter in edited book, newspaper, online reference, and so 

forth) must be formatted in  accordance with the precise guidelines contained in APA, 6th 

edition. 

Elements such as listing order, spelling, punctuation, spacing, capitalization, and the use of 

italics or Roman (regular) font are as important as the content of the reference. Note that if an 

author has two or more initials, there should be spaces between the initials; incorrect = 

X.Y.Z.; correct = X. Y. Z. 

References should be listed in hanging paragraph format (with indentations at ½ inch or 1.3 

cm.), in alphabetical order by the last name of the first author; additional considerations might 

apply (see APA). The hanging paragraphs should be created by using Word’s Format > 

Paragraph feature. 

During the review process, author references in the reference list should include only the word 

“Author” and the year: Author. (2008). To prevent author identification during the review 

process, do not include the article title, journal name, or any other part of the reference. Do 

not place these references in alphabetical order in the reference list; place them at the very 

beginning or very end of the list. If and when the manuscript is accepted for publication, the 

missing information can be restored and properly placed. 

Avoid the use of unnecessary references and lengthy reference lists. Extensive bibliographies 

will not be published; articles should include only the “essential” or key references. If the 

author wishes to offer a secondary reference list (for example, references used in meta-

analysis), it should be so stated in a note, and made available to readers by contacting the 

author directly. Do not include such a list in the manuscript document, but it may be 

submitted separately for purposes of review. 

Use only the 6th edition of the Publication Manual of the American Psychological 

Association (APA) as your source of instruction for references (this is critically important). 

Translate non-English titles into English (see APA for instruction on how to do this). 

Reference and cite all other studies mentioned in the article. Test all Internet URLs (Web 
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addresses) immediately before submission to ensure that they are accurate, and that the sites 

are still accessible; do this prior to submission of all 

revisions and accepted manuscripts, as well. 

 

GENERAL MANUSCRIPT PREPARATION 

Refer to the instructions contained in the QHR Manuscript Guidelines. Review the section 

addressing QHR style, beginning on page 8. 

 

AVOID COMMON PROBLEMS: 

 

did. Neither your study nor your article considered, chose, utilized, explored, selected, or took 

any other type of action: you did. 

 

CHECKLIST: 

-person, active voice in your writing. 

in the past should be written about in the past tense. 

 

of photographs/images. 

w 

criteria on page 55). 

language, make certain your editor is an expert in the English language. 

 

QUOTATIONS 

Read the instructions regarding quotations on page 14 of the QHR Manuscript Guidelines. 

AVOID COMMON PROBLEMS: 

participant confidentiality; do not use them. Even pseudonyms should be used with 

caution, especially if it is possible for the reader to “track” multiple comments presented from 

a particular participant. 

not pauses in speech. 

 

CHECKLIST: 

er than 40 words within regular sentences. Set quotations of 40 or 

more words as block quotes. (Use Word’s “Word Count” feature.) 

Word’s “Format > Paragraph” feature to create the indentation.) 
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-point Times New Roman font, double spaced. Do not use 

italics. 

include page numbers in the citations. 

ou add words of explanation or comment within quotations, place those words in 

[brackets] rather than (parentheses). 

 

REFERENCES & CITATIONS 

See page 24 in the QHR Manuscript Guidelines. Follow the sixth edition of the APA 

Publication Manual. 

AVOID COMMON PROBLEMS: 

correct format. Note that not all types of periodicals are referenced in the same manner as 

journal articles. 

order of listing, spelling, punctuation, spacing, capitalization, and use of italic or Roman font 

are all important. 

CHECKLIST: 

ournal names, and provide complete page numbers (e.g., 172-185 rather than 

172-85). 

 

ng and 

years of publication are consistent between the reference list and the in-text citations. 

-English titles (retain the original titles). 27 

-paragraph style and double line spacing. Indent the 

“hanging” text by ½ inch (approximately 1.3 cm.), using Word’s “Format > Paragraph” 

feature. 

 

TABLES 

GOAL: To organize and present relevant data that would be too cumbersome or complex to 

write into the  text. Our standard is space. If your material can be more efficiently presented 

as text, do not  make a table. A table must not duplicate material already appearing in the text. 

Read the instructions for table preparation on page 29 of the QHR Manuscript Guidelines. 

Place each table on a separate page at the end of your manuscript document. 

AVOID COMMON PROBLEMS: 

dingbats); do not use them. 

d italics can make a table look 

busy and cluttered, and can obscure important data. Use these features sparingly or not at all. 

Use bold font sparingly. 
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Capítulo III: Student perceptions regarding a learner-centered pharmaceutical care 

course 

 

BMC Medical Education 

Instructions for authors 

Research articles 

 

Criteria 

Research articles should report on original primary research, but may report on systematic 

reviews of published research provided they adhere to the appropriate reporting guidelines 

which are detailed in our Editorial Policies. Please note that non-commissioned pooled 

analyses of selected published research will not be considered. 

 

Submission process 

Manuscripts must be submitted by one of the authors of the manuscript, and should not be 

submitted by anyone on their behalf. The submitting author takes responsibility for the article 

during submission and peer review. 

 

Please note that BMC Medical Education levies an article-processing charge on all accepted 

Research articles; if the submitting author's institution is a BioMed Central member the cost 

of the article-processing charge may be covered by the membership (see About page for 

detail). Please note that the membership is only automatically recognised on submission if the 

submitting author is based at the member institution. 

 

See below for examples of word processor and graphics file formats that can be accepted for 

the main manuscript document by the online submission system.  

 

During submission you will be asked to provide a cover letter. Use this to explain why your 

manuscript should be published in the journal, to elaborate on any issues relating to our 

editorial policies in the 'About BMC Medical Education' page, and to declare any potential 

competing interests. You will be also asked to provide the contact details (including email 

addresses) of potential peer reviewers for your manuscript. These should be experts in their 

field, who will be able to provide an objective assessment of the manuscript. Any suggested 

peer reviewers should not have published with any of the authors of the manuscript within the 

past five years, should not be current collaborators, and should not be members of the same 

research institution. Suggested reviewers will be considered alongside potential reviewers 

recommended by the Editorial team, Editorial Advisors, Section Editors and Associate 

Editors. 
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File formats 

The following word processor file formats are acceptable for the main manuscript document: 

Microsoft word (DOC, DOCX) 

 

Preparing main manuscript text 

General guidelines of the journal's style and language are given below. 

 

Overview of manuscript sections for Research articles 

Manuscripts for Research articles submitted to BMC Medical Education should be divided 

into the following sections (in this order): 

 

Title page  

Abstract 

Keywords 

Background 

Methods 

Results and discussion 

Conclusions 

List of abbreviations used (if any) 

Competing interests 

Authors' contributions 

Authors' information 

Acknowledgements 

Endnotes 

References 

Illustrations and figures (if any) 

Tables and captions 

Preparing additional files 

 

Title page 

The title page should: provide the title of the article; list the full names, institutional addresses 

and email addresses for all authors; indicate the corresponding author 

Please note: the title should include the study design, for example "A versus B in the 

treatment of C: a randomized controlled trial X is a risk factor for Y: a case control study" 

abbreviations within the title should be avoided 

 

Abstract 

The Abstract of the manuscript should not exceed 350 words and must be structured into 

separate sections: Background, the context and purpose of the study; Methods, how the study 

was performed and statistical tests used; Results, the main findings; Conclusions, brief 

summary and potential implications. Please minimize the use of abbreviations and do not cite 

references in the abstract. Trial registration, if your research article reports the results of a 
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controlled health care intervention, please list your trial registry, along with the unique 

identifying number (e.g. Trial registration: Current Controlled Trials ISRCTN73824458). 

Please note that there should be no space between the letters and numbers of your trial 

registration number. We recommend manuscripts that report randomized controlled trials 

follow the CONSORT extension for abstracts. 

 

Keywords 

Three to ten keywords representing the main content of the article. 

 

Background 

The Background section should be written in a way that is accessible to researchers 

without specialist knowledge in that area and must clearly state - and, if helpful, illustrate - 

the background to the research and its aims. Reports of clinical research should, where 

appropriate, include a summary of a search of the literature to indicate why this study was 

necessary and what it aimed to contribute to the field. The section should end with a brief 

statement of what is being reported in the article. 

 

Methods 

The methods section should include the design of the study, the setting, the type of 

participants or materials involved, a clear description of all interventions and comparisons, 

and the type of analysis used, including a power calculation if appropriate. Generic drug 

names should generally be used. When proprietary brands are used in research, include the 

brand names in parentheses in the Methods section. 

 

For studies involving human participants a statement detailing ethical approval and consent 

should be included in the methods section. For further details of the journal's editorial policies 

and ethical guidelines see 'About this journal'. 

 

For further details of the journal's data-release policy, see the policy section in 'About this 

journal'. 

 

Results and discussion 

The Results and discussion may be combined into a single section or presented separately.

 Results of statistical analysis should include, where appropriate, relative and absolute 

risks or risk reductions, and confidence intervals. The Results and discussion sections may 

also be broken into subsections with short, informative headings. 

 

Conclusions 

This should state clearly the main conclusions of the research and give a clear explanation of 

their importance and relevance. Summary illustrations may be included. 
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List of abbreviations 

If abbreviations are used in the text they should be defined in the text at first use, and a list of 

abbreviations can be provided, which should precede the competing interests and authors' 

contributions. 

 

Competing interests 

A competing interest exists when your interpretation of data or presentation of information 

may be influenced by your personal or financial relationship with other people or 

organizations. Authors must disclose any financial competing interests; they should also 

reveal any non-financial competing interests that may cause them embarrassment were they to 

become public after the publication of the manuscript. 

 

Authors are required to complete a declaration of competing interests. All competing interests 

that are declared will be listed at the end of published articles. Where an author gives no 

competing interests, the listing will read 'The author(s) declare that they have no competing 

interests'. 

 

When completing your declaration, please consider the following questions: 

 

Financial competing interests: In the past three years have you received reimbursements, fees, 

funding, or salary from an organization that may in any way gain or lose financially from the 

publication of this manuscript, either now or in the future? Is such an organization financing 

this manuscript (including the article-processing charge)? If so, please specify. 

Do you hold any stocks or shares in an organization that may in any way gain or lose 

financially from the publication of this manuscript, either now or in the future? If so, please 

specify. 

Do you hold or are you currently applying for any patents relating to the content of the 

manuscript? Have you received reimbursements, fees, funding, or salary from an organization 

that holds or has applied for patents relating to the content of the manuscript? If so, please 

specify. 

Do you have any other financial competing interests? If so, please specify. 

Non-financial competing interests 

Are there any non-financial competing interests (political, personal, religious, ideological, 

academic, intellectual, commercial or any other) to declare in relation to this manuscript? If 

so, please specify. 

If you are unsure as to whether you, or one your co-authors, has a competing interest please 

discuss it with the editorial office. 

 

Authors' contributions 

In order to give appropriate credit to each author of a paper, the individual contributions of 

authors to the manuscript should be specified in this section. 
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According to ICMJE guidelines, An 'author' is generally considered to be someone who has 

made substantive intellectual contributions to a published study. To qualify as an author one 

should 1) have made substantial contributions to conception and design, or acquisition of 

data, or analysis and interpretation of data; 2) have been involved in drafting the manuscript 

or revising it critically for important intellectual content; 3) have given final approval of the 

version to be published; and 4) agree to be accountable for all aspects of the work in ensuring 

that questions related to the accuracy or integrity of any part of the work are appropriately 

investigated and resolved. Each author should have participated sufficiently in the work to 

take public responsibility for appropriate portions of the content. Acquisition of funding, 

collection of data, or general supervision of the research group, alone, does not justify 

authorship. 

 

We suggest the following kind of format (please use initials to refer to each author's 

contribution): AB carried out the molecular genetic studies, participated in the sequence 

alignment and drafted the manuscript. JY carried out the immunoassays. MT participated in 

the sequence alignment. ES participated in the design of the study and performed the 

statistical analysis. FG conceived of the study, and participated in its design and coordination 

and helped to draft the manuscript. All authors read and approved the final manuscript. 

 

All contributors who do not meet the criteria for authorship should be listed in an 

acknowledgements section. Examples of those who might be acknowledged include a person 

who provided purely technical help, writing assistance, or a department chair who provided 

only general support. 

 

Authors' information 

You may choose to use this section to include any relevant information about the author(s) 

that may aid the reader's interpretation of the article, and understand the standpoint of the 

author(s). This may include details about the authors' qualifications, current positions they 

hold at institutions or societies, or any other relevant background information. Please refer to 

authors using their initials. Note this section should not be used to describe any competing 

interests. 
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or who was involved in drafting the manuscript or revising it critically for important 

intellectual content, but who does not meet the criteria for authorship. Please also include the 

source(s) of funding for each author, and for the manuscript preparation. Authors must 

describe the role of the funding body, if any, in design, in the collection, analysis, and 

interpretation of data; in the writing of the manuscript; and in the decision to submit the 

manuscript for publication. Please also acknowledge anyone who contributed materials 
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essential for the study. If a language editor has made significant revision of the manuscript, 

we recommend that you acknowledge the editor by name, where possible. 

 

The role of a scientific (medical) writer must be included in the acknowledgements section, 

including their source(s) of funding. We suggest wording such as 'We thank Jane Doe who 

provided medical writing services on behalf of XYZ Pharmaceuticals Ltd.' 

 

Authors should obtain permission to acknowledge from all those mentioned in the 

Acknowledgements section. 

 

Endnotes 

Endnotes should be designated within the text using a superscript lowercase letter and all 

notes (along with their corresponding letter) should be included in the Endnotes section. 

Please format this section in a paragraph rather than a list. 

 

References 

All references, including URLs, must be numbered consecutively, in square brackets, in the 

order in which they are cited in the text, followed by any in tables or legends. Each reference 

must have an individual reference number. Please avoid excessive referencing. If automatic 

numbering systems are used, the reference numbers must be finalized and the bibliography 

must be fully formatted before submission. 

 

Only articles, datasets, clinical trial registration records and abstracts that have been published 

or are in press, or are available through public e-print/preprint servers, may be cited; 

unpublished abstracts, unpublished data and personal communications should not be included 

in the reference list, but may be included in the text and referred to as "unpublished 

observations" or "personal communications" giving the names of the involved researchers. 

Obtaining permission to quote personal communications and unpublished data from the cited 

colleagues is the responsibility of the author. Footnotes are not allowed, but endnotes are 

permitted. Journal abbreviations follow Index Medicus/MEDLINE. Citations in the reference 

list should include all named authors, up to the first 30 before adding 'et al.'.. 

 

Any in press articles cited within the references and necessary for the reviewers' assessment 

of the manuscript should be made available if requested by the editorial office. 

 

All web links and URLs, including links to the authors' own websites, should be given a 

reference number and included in the reference list rather than within the text of the 

manuscript. They should be provided in full, including both the title of the site and the URL, 

in the following format: The Mouse Tumor Biology Database 

[http://tumor.informatics.jax.org/mtbwi/index.do]. If an author or group of authors can clearly 

be associated with a web link, such as for weblogs, then they should be included in the 

reference. 
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Examples of the BMC Medical Education reference style 

 

Article within a journal 

Koonin EV, Altschul SF, Bork P: BRCA1 protein products: functional motifs. Nat Genet 

1996, 13:266-267. 

Article within a journal supplement 

Orengo CA, Bray JE, Hubbard T, LoConte L, Sillitoe I: Analysis and assessment of ab initio 

three-dimensional prediction, secondary structure, and contacts prediction. Proteins 1999, 

43(Suppl 3):149-170. 

In press article 

Kharitonov SA, Barnes PJ: Clinical aspects of exhaled nitric oxide. Eur Respir J, in press. 

Published abstract 

Zvaifler NJ, Burger JA, Marinova-Mutafchieva L, Taylor P, Maini RN: Mesenchymal cells, 

stromal derived factor-1 and rheumatoid arthritis [abstract]. Arthritis Rheum 1999, 42:s250. 

Article within conference proceedings 

Jones X: Zeolites and synthetic mechanisms. In Proceedings of the First National Conference 

on Porous Sieves: 27-30 June 1996; Baltimore. Edited by Smith Y. Stoneham: Butterworth-

Heinemann; 1996:16-27. 

Book chapter, or article within a book 

Schnepf E: From prey via endosymbiont to plastids: comparative studies in dinoflagellates. In 

Origins of Plastids. Volume 2. 2nd edition. Edited by Lewin RA. New York: Chapman and 

Hall; 1993:53-76. 

Whole issue of journal 

Ponder B, Johnston S, Chodosh L (Eds): Innovative oncology. In Breast Cancer Res 1998, 

10:1-72. 

Whole conference proceedings 

Smith Y (Ed): Proceedings of the First National Conference on Porous Sieves: 27-30 June 

1996; Baltimore. Stoneham: Butterworth-Heinemann; 1996. 

Complete book 

Margulis L: Origin of Eukaryotic Cells. New Haven: Yale University Press; 1970. 

Monograph or book in a series 

Hunninghake GW, Gadek JE: The alveolar macrophage. In Cultured Human Cells and 

Tissues. Edited by Harris TJR. New York: Academic Press; 1995:54-56. [Stoner G (Series 

Editor): Methods and Perspectives in Cell Biology, vol 1.] 

Book with institutional author 

Advisory Committee on Genetic Modification: Annual Report. London; 1999. 

PhD thesis 

Kohavi R: Wrappers for performance enhancement and oblivious decision graphs. PhD thesis. 

Stanford University, Computer Science Department; 1995. 

Link / URL 

The Mouse Tumor Biology Database [http://tumor.informatics.jax.org/mtbwi/index.do] 
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Link / URL with author(s) 

Corpas M: The Crowdfunding Genome Project: a personal genomics community with open 

source values [http://blogs.biomedcentral.com/bmcblog/2012/07/16/the-crowdfunding-

genome-project-a-personal-genomics-community-with-open-source-values/] 

Dataset with persistent identifier 

Zheng, L-Y; Guo, X-S; He, B; Sun, L-J; Peng, Y; Dong, S-S; Liu, T-F; Jiang, S; 

Ramachandran, S; Liu, C-M; Jing, H-C (2011): Genome data from sweet and grain sorghum 

(Sorghum bicolor). GigaScience Database. http://dx.doi.org/10.5524/100012. 

Clinical trial registration record with persistent identifier 

Mendelow, AD (2006): Surgical Trial in Lobar Intracerebral Haemorrhage. Current 

Controlled Trials. http://dx.doi.org/10.1186/ISRCTN22153967 

 

Preparing illustrations and figures 

Illustrations should be provided as separate files, not embedded in the text file. Each figure 

should include a single illustration and should fit on a single page in portrait format. If a 

figure consists of separate parts, it is important that a single composite illustration file be 

submitted which contains all parts of the figure. There is no charge for the use of color 

figures. 

 

Please read our figure preparation guidelines for detailed instructions on maximising the 

quality of your figures. 

 

Formats: The following file formats can be accepted: PDF (preferred format for diagrams); 

DOCX/DOC (single page only) 

 

Figure legends 

The legends should be included in the main manuscript text file at the end of the document, 

rather than being a part of the figure file. For each figure, the following information should be 

provided: Figure number (in sequence, using Arabic numerals - i.e. Figure 1, 2, 3 etc); short 

title of figure (maximum 15 words); detailed legend, up to 300 words. 

 

Please note that it is the responsibility of the author(s) to obtain permission from the copyright 

holder to reproduce figures or tables that have previously been published elsewhere. 

 

 

 

Preparing tables 

Each table should be numbered and cited in sequence using Arabic numerals (i.e. Table 1, 2, 3 

etc.). Tables should also have a title (above the table) that summarizes the whole table; it 

should be no longer than 15 words. Detailed legends may then follow, but they should be 

concise. Tables should always be cited in text in consecutive numerical order. 
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Smaller tables considered to be integral to the manuscript can be pasted into the end of the 

document text file, in A4 portrait or landscape format. These will be typeset and displayed in 

the final published form of the article. Such tables should be formatted using the 'Table object' 

in a word processing program to ensure that columns of data are kept aligned when the file is 

sent electronically for review; this will not always be the case if columns are generated by 

simply using tabs to separate text. Columns and rows of data should be made visibly distinct 

by ensuring that the borders of each cell display as black lines. Commas should not be used to 

indicate numerical values. Color and shading may not be used; parts of the table can be 

highlighted using symbols or bold text, the meaning of which should be explained in a table 

legend. Tables should not be embedded as figures or spreadsheet files. 

 

Larger datasets or tables too wide for a portrait page can be uploaded separately as additional 

files. Additional files will not be displayed in the final, laid-out PDF of the article, but a link 

will be provided to the files as supplied by the author. 

 

Currently, BMC Medical Education can only accept manuscripts written in English. Spelling 

should be US English or British English, but not a mixture. 

There is no explicit limit on the length of articles submitted, but authors are encouraged to be 

concise. 

 

BMC Medical Education will not edit submitted manuscripts for style or language; reviewers 

may advise rejection of a manuscript if it is compromised by grammatical errors. Authors are 

advised to write clearly and simply, and to have their article checked by colleagues before 

submission. In-house copyediting will be minimal. Non-native speakers of English may 

choose to make use of a copyediting service. 

 

Language editing 

For authors who wish to have the language in their manuscript edited by a native-English 

speaker with scientific expertise, BioMed Central recommends Edanz. BioMed Central has 

arranged a 10% discount to the fee charged to BioMed Central authors by Edanz. Use of an 

editing service is neither a requirement nor a guarantee of acceptance for publication. Please 

contact Edanz directly to make arrangements for editing, and for pricing and payment details.  

 

Help and advice on scientific writing 

The abstract is one of the most important parts of a manuscript. For guidance, please visit our 

page on Writing titles and abstracts for scientific articles. 

 

Tim Albert has produced for BioMed Central a list of tips for writing a scientific manuscript. 

American Scientist also provides a list of resources for science writing. For more detailed 

guidance on preparing a manuscript and writing in English, please visit the BioMed Central 

author academy. 
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Abbreviations 

Abbreviations should be used as sparingly as possible. They should be defined when first 

used and a list of abbreviations can be provided following the main manuscript text. 

 

Typography 

Please use double line spacing. 

Type the text justified, without hyphenating words at line breaks. 

Use hard returns only to end headings and paragraphs, not to rearrange lines. 

Capitalize only the first word, and proper nouns, in the title. 

All lines and pages should be numbered. Authors are asked to ensure that line numbering is 

included in the main text file of their manuscript at the time of submission to facilitate peer-

review. Once a manuscript has been accepted, line numbering should be removed from the 

manuscript before publication. For authors submitting their manuscript in Microsoft Word 

please do not insert page breaks in your manuscript to ensure page numbering is consistent 

between your text file and the PDF generated from your submission and used in the review 

process. 

Use the BMC Medical Education reference format. 

Footnotes are not allowed, but endnotes are permitted. 

Please do not format the text in multiple columns. 

Greek and other special characters may be included. If you are unable to reproduce a 

particular special character, please type out the name of the symbol in full. Please ensure that 

all special characters used are embedded in the text, otherwise they will be lost during 

conversion to PDF. 

Units 

SI units should be used throughout (liter and molar are permitted, however). 
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Capítulo IV: The effect of active learning methodologies on the teaching of 

pharmaceutical care in a Brazilian Pharmacy Faculty 

 

PLOS ONE 

 

1. Format Requirements 

 

PLOS ONE does not consider presubmission inquiries. All submissions should be prepared 

with the following files: 

 

Cover letter 

Manuscript, including tables and figure legends 

Figures (guidelines for preparing figures can be found at the Figure and Table Guidelines) 

Prior to submission, authors who believe their manuscripts would benefit from professional 

editing are encouraged to use language-editing and copyediting services. Obtaining this 

service is the responsibility of the author, and should be done before initial submission. These 

services can be found on the web using search terms like "scientific editing service" or 

"manuscript editing service." Submissions are not copyedited before publication. 

 

Cover Letter 

You should supply an approximately one page cover letter that: 

Concisely summarizes why your paper is a valuable addition to the scientific literature 

Briefly relates your study to previously published work 

Specifies the type of article you are submitting (for example, research article, systematic 

review, meta-analysis, clinical trial) 

Describes any prior interactions with PLOS regarding the submitted manuscript 

Suggests appropriate PLOS ONE Academic Editors to handle your manuscript (view a 

complete listing of our academic editors) 

Lists any recommended or opposed reviewers 

Your cover letter should not include requests to reduce or waive publication fees. Should your 

manuscript be accepted, you will have the opportunity to include your requests at that time. 

See PLOS ONE Editorial Policy for more information regarding publication fees. 

 

Manuscript Organization 

 

PLOS ONE considers manuscripts of any length. There are no explicit restrictions for the 

number of words, figures, or the length of the supporting information, although we encourage 

a concise and accessible writing style. We will not consider monographs. 

All manuscripts should be double-spaced  

Manuscripts should begin with the ordered sections: 
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Title 

Authors 

Affiliations 

Abstract 

Introduction 

and end with the sections of: 

Acknowledgments 

References 

Figure Legends 

Supporting Information Captions 

Tables 

 

The title, authors, and affiliations should all be included on a title page as the first page of the 

manuscript file. 

 

There are no explicit requirements for section organization between these beginning and 

ending sections. Articles may be organized in different ways and with different section titles, 

according to the authors' preference. In most cases, internal sections include: 

Materials and Methods, Results, Discussion, Conclusions (optional) 

PLOS ONE has no specific requirements for the order of these sections, and in some cases it 

may be appropriate to combine sections. Guidelines for individual sections can be found 

below. 

Abbreviations should be kept to a minimum and defined upon first use in the text. Non-

standard abbreviations should not be used unless they appear at least three times in the text. 

Standardized nomenclature should be used as appropriate, including appropriate usage of 

species names and SI units. 

PLOS articles do not support text footnotes. If your accepted submission contains footnotes, 

you will be asked to move that material into either the main text or the reference list, 

depending on the content. 

 

Manuscript File Requirements 

Authors may submit their manuscript files in Word (as .doc or .docx) 

 

2. Guidelines for Standard Sections 

 

Title 

Manuscripts must be submitted with both a full title and a short title, which will appear at the 

top of the PDF upon publication if accepted. Only the full title should be included in the 

manuscript file; the short title will be entered during the online submission process. 

 

The full title must be 250 characters or fewer. It should be specific, descriptive, concise, and 

comprehensible to readers outside the subject field. Avoid abbreviations if possible. Where 
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appropriate, authors should include the species or model system used (for biological papers) 

or type of study design (for clinical papers). 

 

Authors and Affiliations 

All author names should be listed in the following order: 

First names (or initials, if used), 

Middle names (or initials, if used), and 

Last names (surname, family name) 

Each author should list an associated department, university, or organizational affiliation and 

its location, including city, state/province (if applicable), and country. If the article has been 

submitted on behalf of a consortium, all author names and affiliations should be listed at the 

end of the article. 

This information cannot be changed after initial submission, so please ensure that it is correct. 

To qualify for authorship, one should contribute to all of the following: 

Conception and design of the work, acquisition of data, or analysis and interpretation of data 

Drafting the article or revising it critically for important intellectual content 

Final approval of the version to be published 

Agreement to be accountable for all aspects of the work 

All persons designated as authors should qualify for authorship, and all those who qualify 

should be listed. Each author must have participated sufficiently in the work to take public 

responsibility for appropriate portions of the content. Those who contributed to the work but 

do not qualify for authorship should be listed in the acknowledgments. 

When a large group or center has conducted the work, the author list should include the 

individuals whose contributions meet the criteria defined above, as well as the group name. 

All authors must approve the final manuscript before submission. PLOS ONE will contact all 

authors by email at submission to ensure that they are aware of the submission of the 

manuscript. 

One author should be designated as the corresponding author, and his or her email address or 

other contact information should be included on the manuscript cover page. This information 

will be published with the article if accepted. 

 

Abstract 

The abstract should: 

Describe the main objective(s) of the study 

Explain how the study was done, including any model organisms used, without 

methodological detail 

Summarize the most important results and their significance 

Not exceed 300 words 

Abstracts should not include: Citations, and Abbreviations, if possible 

 

Introduction 

The introduction should: 
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Provide background that puts the manuscript into context and allows readers outside the field 

to understand the purpose and significance of the study 

Define the problem addressed and why it is important 

Include a brief review of the key literature 

Note any relevant controversies or disagreements in the field 

Conclude with a brief statement of the overall aim of the work and a comment about whether 

that aim was achieved 

 

Materials and Methods 

This section should provide enough detail to allow suitably skilled investigators to fully 

replicate your study. Specific information and/or protocols for new methods should be 

included in detail. If materials, methods, and protocols are well established, authors may cite 

articles where those protocols are described in detail, but the submission should include 

sufficient information to be understood independent of these references. 

We encourage authors to submit detailed protocols for newer or less well-established methods 

as Supporting Information. Further information about formatting Supporting Information 

files, can be found here. 

Methods sections of papers on research using human or animal subjects and/or tissue or field 

sampling must include required ethics statements. See the Reporting Guidelines for human 

research, clinical trials, animal research, and observational and field studies for more 

information. 

Methods sections of papers with data that should be deposited in a publicly available database 

should specify where the data have been deposited and provide the relevant accession 

numbers and version numbers, if appropriate. Accession numbers should be provided in 

parentheses after the entity on first use. If the accession numbers have not yet been obtained at 

the time of submission, please state that they will be provided during review. They must be 

provided prior to publication. A list of recommended repositories for different types of data 

can be found here. 

Methods sections of papers using cell lines must state the origin of the cell lines used. See the 

Reporting Guidelines for cell line research for more information. 

Methods sections of papers adding new taxon names to the literature must follow the 

Reporting Guidelines below for a new zoological taxon, botanical taxon, or fungal taxon. 

 

Results, Discussion, and Conclusions 

These sections may all be separate, or may be combined to create a mixed Results/Discussion 

section (commonly labeled "Results and Discussion") or a mixed Discussion/Conclusions 

section (commonly labeled "Discussion"). These sections may be further divided into 

subsections, each with a concise subheading, as appropriate. These sections have no word 

limit, but the language should be clear and concise. 

Together, these sections should describe the results of the experiments, the interpretation of 

these results, and the conclusions that can be drawn. Authors should explain how the results 

relate to the hypothesis presented as the basis of the study and provide a succinct explanation 
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of the implications of the findings, particularly in relation to previous related studies and 

potential future directions for research. 

PLOS ONE editorial decisions do not rely on perceived significance or impact, so authors 

should avoid overstating their conclusions. See the PLOS ONE Publication Criteria for more 

information. 

 

References 

General guidelines 

Authors may cite any and all available works in the reference list. 

Authors may not cite unavailable and unpublished work, including manuscripts that have 

been submitted but not yet accepted (e.g., “unpublished work,” “data not shown”). 

If an article is submitted to a journal and also publicly available as a pre-print, the pre-print 

may be cited. 

If related work has been submitted to PLOS ONE or elsewhere, authors should include a copy 

with the submitted article as confidential supplementary information, for review purposes 

only. 

Authors should not state 'unpublished work' or 'data not shown,' but instead include those data 

as supplementary material or deposit the data in a publicly available database. 

Reference formatting 

References must be listed at the end of the manuscript and numbered in the order that they 

appear in the text. In the text, citations should be indicated by the reference number in 

brackets. Journal name abbreviations should be those found in the NCBI databases. A number 

of reference software companies supply PLOS style files (e.g., Reference Manager, EndNote). 

 

References should be formatted as follows: 

Published papers. Hou WR, Hou YL, Wu GF, Song Y, Su XL, et al. (2011) cDNA, genomic 

sequence cloning and overexpression of ribosomal protein gene L9 (rpL9) of the giant panda 

(Ailuropoda melanoleuca). Genet Mol Res 10: 1576-1588. 

Note: Use of a DOI number for the full-text article is acceptable as an alternative to or in 

addition to traditional volume and page numbers. 

 

Accepted, unpublished papers. Same as above, but “In press” appears instead of the page 

numbers. 

 

Electronic journal articles. Huynen MMTE, Martens P, Hilderlink HBM (2005) The health 

impacts of globalisation: a conceptual framework. Global Health 1: 14. Available: 

http://www.globalizationandhealth.com/content/1/1/14. Accessed 25 January 2012. 

 

Books. Bates B (1992) Bargaining for life: A social history of tuberculosis. Philadelphia: 

University of Pennsylvania Press. 435 p. 
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Book chapters Hansen B (1991) New York City epidemics and history for the public. In: 

Harden VA, Risse GB, editors. AIDS and the historian. Bethesda: National Institutes of 

Health. pp. 21-28. 

 

Published media, not peer-reviewed. Examples: print or online newspapers and magazine 

articles. Fountain H (29 Jan 2014). For Already Vulnerable Penguins, Study Finds Climate 

Change Is Another Danger. The New York Times. Available: 

http://www.nytimes.com/2014/01/30/science/earth/climate-change-taking-toll-on-penguins-

study-finds.html. Accessed 17 March 2014. 

 

New media, unregulated. Examples: blogs, websites, and other written works. Allen L (01 

Sept 2010) Announcing PLOS Blogs. Available: 

http://blogs.plos.org/plos/2010/09/announcing-plos-blogs/. Accessed 17 March 2014. 

 

Master of Science and Doctor of Philosophy theses. Wells A (1999) Exploring the 

development of the independent, electronic, scholarly journal. M.Sc. Thesis, The University 

of Sheffield. Available: http://cumincad.scix.net/cgi-bin/works/Show?2e09. Accessed 17 

March 2014. 

 

Databases and repositories. Examples: figshare, archive.com. Roberts SB (2013) QPX 

Genome Browser Feature Tracks. Database: figshare. 

http://figshare.com/articles/QPX_Genome_Browser_Feature_Tracks/701214. Accessed 17 

March 2014. 

 

Multimedia. Examples: videos, movies, and TV shows. Hitchcock A, producer and director 

(1954) Rear Window [Film]. Los Angeles: MGM. 

 

Tables 

Tables should be included at the end of the manuscript. All tables should have a concise title. 

Footnotes can be used to explain abbreviations. Citations should be indicated using the same 

style as outlined above. Tables occupying more than one printed page should be avoided, if 

possible. Larger tables can be published as Supporting Information.  

 

3. Specific Reporting Guidelines 

Human Subject Research 

Methods sections of papers on research using human subject or samples must include ethics 

statements that specify: 

The name of the approving institutional review board or equivalent committee(s). If approval 

was not obtained, the authors must provide a detailed statement explaining why it was not 

needed 

Whether informed consent was written or oral. If informed consent was oral, it must be stated 

in the manuscript: 
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Why written consent could not be obtained 

That the Institutional Review Board (IRB) approved use of oral consent 

How oral consent was documented 

For studies involving humans categorized by race/ethnicity, age, disease/disabilities, religion, 

sex/gender, sexual orientation, or other socially constructed groupings, authors should: 

 

Explicitly describe their methods of categorizing human populations 

Define categories in as much detail as the study protocol allows 

Justify their choices of definitions and categories, including for example whether any rules of 

human categorization were required by their funding agency 

Explain whether (and if so, how) they controlled for confounding variables such as 

socioeconomic status, nutrition, environmental exposures, or similar factors in their analysis 

In addition, outmoded terms and potentially stigmatizing labels should be changed to more 

current, acceptable terminology. Examples: "Caucasian" should be changed to "white" or "of 

[Western] European descent" (as appropriate); "cancer victims" should be changed to 

"patients with cancer." 

 

For papers that include identifying, or potentially identifying, information, authors must 

download the Consent Form for Publication in a PLOS Journal (PDF), which the individual, 

parent, or guardian must sign once they have read the paper and been informed about the 

terms of PLOS open-access license. The signed consent form should not be submitted with 

the manuscript, but authors should securely file it in the individual's case notes and the 

methods section of the manuscript should explicitly state that consent authorization for 

publication is on file, using wording like: 

 

The individual in this manuscript has given written informed consent (as outlined in PLOS 

consent form) to publish these case details. 

 

For more information about PLOS ONE policies regarding human subject research, see the 

Publication Criteria and Editorial Policies. 


