Exmo. Editor e Revisores da Acta Médica Portuguesa,

Os nossos agradecimentos pelo interesse e pelos comentários da versão original do manuscrito  “Neuroanatomy teaching in medical education: perception of students on two different teaching approaches”. Na nova versão, tentamos responder a todas as questões levantadas pelos revisores. 

Revisor A, Comentário 1: 
Na minha opinião o título não é suficientemente informativo e descritivo, pois ao enunciar “duas abordagens de ensino diferentes” torna-se vago e não aponta logo

para o tópico específico do trabalho, a comparação entre um ensino baseado num

currículo médico organizado por disciplinas e um currículo médico integrado. Na

minha opinião um título “Diferenças na perceção dos alunos sobre o ensino da

neuroanatomia num currículo médico organizado por disciplinas ou num currículo

médico integrado” (ou um título equivalente, mais concreto) seria melhor.


Resposta:

Os autores concordam com a opinião do revisor e alteraram o título para “Diferenças na perceção dos estudantes sobre o ensino da neuroanatomia num currículo médico organizado por disciplinas e num currículo médico integrado”.
Revisor A, Comentário 2: 
Um resumo (abstract) estruturado não deve ter uma secção discussão, deve passar

dos resultados para as conclusões; na enunciação do objetivo eu também seria mais

específico na indicação das “duas abordagens diferentes” (como no título); é um

pouco surpreendente a conclusão de que a abordagem integrada “parece ser a

melhor opção” pois os resultados especificados não parecem dar essa indicação de

forma clara.

Resposta:

Embora os autores tenham considerado a opinião do revisor, estes devem seguir as Normas de Publicação da AMP, que sugerem que o resumo seja estruturado em Introdução, Material e Métodos, Resultados, Discussão e Conclusão.
Os autores concordam com o revisor e alteraram a enunciação do objetivo para: “O objetivo deste estudo foi comparar, na Faculdade de Medicina da Universidade do Porto, Portugal, o ensino de neuroanatomia num currículo médico organizado por disciplinas e num currículo médico integrado”.
Os autores concordam com o revisor e alteraram a conclusão para: Our study could not prove conclusively the supremacy of one pedagogic approach of neuroanatomy over another. Future initiatives to explore different pedagogical models in medical education are needed and should be of major concern to the medical faculty.
Revisor A, Comentário 3: 
Na minha opinião, a secção Introdução está bem estruturada e poderia permanecer

assim se os autores não quisessem fazer, no seu trabalho, uma descrição mas

alongada do background (incluindo no background o que sabe, o estado da arte

sobre o assunto e o que ainda deve ser esclarecido por novos estudos). O problema

é que esta descrição do background é feita, neste trabalho, maioritariamente, não

na secção apropriada, que seria a Introdução, mas sim na secção Discussão. Ora na

minha opinião isso deve ser reformulado, e corrigido. Na prática, quase toda a

secção da Discussão deve ser transladada para a secção da Introdução e adaptada

mantendo o clássico funil: 1º o que se sabe; 2º o que não se sabe; 3º o que se

propõe fazer.

Resposta: 
Os autores concordam com o revisor e alteraram a introdução para: 
Human anatomy, which includes gross and neuroanatomy, always represented a crucial basic science in medical schools1, providing a platform of knowledge suitable to all medical careers. Neuroanatomy, in particular, is a fundamental cornerstone to clinical neurosciences, and this subject is included in every North American and European medical curriculum2.

However, in last decades, due to an explosion of knowledge in biomedical sciences and advances in medical research and technology3, medical education has been in a state of change and medical educators are challenged to reform the medical curriculum4. In response to these new medical issues, and according the evidence from the fields of education and psychology, dramatic changes have been made in medical education to ensure that students have the basic knowledge and skills necessary for future practice5. One of the major pedagogical movements has been towards a competency-based educational curriculum with outcome-based objectives and student-centered approaches. In addition, teaching strategies that promote active learning and problem solving are increasingly being advocated6. 

In Europe, the Bologna Process had a profound influence in curricular reform of the undergraduate medical programmes, providing guidelines to ensure more comparable, compatible and coherent models7-9, under the creation of an “European Higher Education Area” (EHEA). In this context, most european medical schools are moving away from an educational program consisting of discipline-based courses to more or less formats of integrated curricula10. In Portugal, after a period of contestation and even denial about the adequation of the Bologna Process to the medical courses, related mainly to the specificities of medical education, the Portuguese Universities have made efforts to substantiate the EHEA. In 2005, in a project in partnership, Portuguese Medical Schools produced a document in which it is stated that "The purpose of pre-graduate medical education is to help the medical student to acquire a solid and coherent knowledge base, together with an appropriate set of values, attitudes and skills (...)”11 . In the same context, in 2007, FMUP consolidated, formally, the adequacy of pedagogical framework to Bologna, namely adopting the format for undergraduate medical education of a Cycle of Integrated Studies of Master in Medicine. 

Within this new paradigm in undergraduate medical education12,13 the teaching of neuroanatomy is also facing changing times. In the Faculty of Medicine of Porto University (FMUP) neuroanatomy was taught as a stand-alone second-year discipline until 2013/2014. Since then the teaching of neuroanatomy was integrated with neurophysiology and neurohistology as a first-year curricular unit (CU) called Morphophysiology of the Nervous System, following the CU of Morphophysiology of the Locomotor System. The present study aimed to compare the two different pedagogic approaches (discipline-based versus integrated) by analysing the perceptions of the medical students who attended these two pedagogical formats.

Revisor A, Comentários 4 e 5: 
A descrição dos métodos está correta. Todavia, não parece verdadeiramente haver

uma análise estatística comparativa entre os 2 grupos: neuro vs morfo (pois essa é

que é a questão de investigação mais pertinente do estudo, mais do que as subanálises

que são realizadas e a que é dado tanto enfâse).

Dada a extensão e complexidade das análises estatísticas realizadas, deveria haver

uma menção nos métodos sobre se houve um aconselhamento por parte de um

perito em estatística ou se alguns dos autores tem uma formação mais profunda

nessa área.
A descrição dos resultados é congruente com o que foi enunciado dos métodos, mas

nota-se o mesmo defeito: qual a análise estatística comparativa, quantificada e

objetiva, realizada para comparar a percepção em ambos os tipos de currículo

médico clássico e integrado? Se não há essa análise deve ser dito que não foi feito.

Resposta:
Pretende-se responder aos comentários 4 e 5 em simultâneo.

Tendo em conta os comentários do Revisor consideramos que efetivamente existem algumas falhas relativamente à estruturação do artigo. Deste modo foram feitas algumas alterações. 

Na secção dos Métodos e de forma a tornar mais percetível a comparação entre CU foi também acrescentada a seguinte frase: “In order to assess whether the students’ perceptions differed in the studied CU, association between UC and questionnaire factors scores were estimated using generalized linear models, adjusting for age groups, grades and gender.”

As secções dos Resultados também foram alteradas para se perceber a separação entre a validação do questionário e a comparação das Unidades Curriculares em estudo com base na perceção dos estudantes. Sendo assim considerou-se agora duas grandes secções: Validity and reliability of the questionnaire e Students’ evaluation.
Ainda nos Resultados (e tendo em conta que, de acordo com as normas de publicação da Acta Médica Portuguesa, os artigos originais devem ser acompanhados de um máximo de 6 figuras/tabelas), foi eliminada a tabela 3 e introduzida a Figura 1 “Figure 1 presents UC patterns of the response on each factor.”
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Figure 1. Estimated means for factors’ scores by CU
Means were adjusted for gender, age groups and grades

Bars represent: 95% confidence interval

The * indicate significant (p<0.05) differences between CU
Na Discussão, e para salientar a validação do questionário que integra grande parte dos nossos resultados, foi acrescentado o seguinte parágrafo: “The evaluated questionnaire, developed for the purpose of this study, exhibited satisfactory factorial validity and reliability and had the capacity to detect differences between pedagogic approaches.”


De referir que um dos autores do trabalho, Joselina Barbosa, responsável pela análise dos dados, tem Licenciatura em Matemática. 

Revisor A, Comentário 6: 
Como se disse nos comentários à Introdução, esta Discussão não está bem: a

discussão serve para comentar os resultados do próprio estudo e não para fazer uma

revisão do estado da arte do tópico do trabalho “paralela” da Introdução, que é o

que os autores fizeram. Este revisor acha que o trabalho é extremamente

interessante, pertinente, e por isso sugere o seguinte:

1. Os autores começarem por seguir a sugestão proposta nos comentários

feitos sobre a introdução.

2. Depois reformularem toda a secção da discussão, estruturando-a

(implicitamente) nas seguintes 5 subsecções:

a. 1ª: Resumir num parágrafo curto os resultados principais do trabalho

e comentar se eles dão satisfação ou não ao propósito do estudo, à

questão principal da investigação.

b. 2ª: expor as insuficiências dos métodos (todos os trabalhos têm)

c. 3ª: comparar os resultados deste estudo específico com os resultados

de outros estudos semelhantes que possam existir na literatura

d. 4ª: discutir as implicações dos resultados (dos resultados deste estudo

e não de outros) no que for relevante (ex: no ensino médico em geral,

na reforma curricular da FM do Porto, na discussão que existe entre

os vários modelos de currículo médico, etc.)

e. 5ª: apontar linhas de investigação que sejam necessárias para

responder às questões que não foram respondidas por este trabalho.

3. Na opinião deste revisor, esta é a estrutura “clássica” da Discussão de

qualquer trabalho científico, e portanto sugiro que a adoptem.

Resposta:

Os autores concordam com o Revisor e reformularam a secção da discussão: 

The main aim of our study was to compare two different pedagogic approaches of teaching neuroanatomy. For that we collected, through a questionnaire, data from two groups of medical students who attended a discipline-based versus an integrated approach. The evaluated questionnaire, developed for the purpose of this study, exhibited satisfactory factorial validity and reliability and had the capacity to detect differences between pedagogic approaches. 
Our results demonstrated that students from the discipline-based approach (“Neuro”) obtained higher grades and evaluated higher than students from the integrated approach (“Morpho”). However, our study also showed that students’ grades had a significant effect in the CU evaluation, with students with higher grades evaluating it higher than students with lower grades. Furthermore although the CU has always an effect, this effect is less in the factor 3 (Relevance for Training), increasing the effect of the grade. Besides, the majority of the “Morpho” students appreciated the integrated approach and pointed out as positive the successful integration of contents covered in the three components of CU. 
Our results showed that it is very difficult to objectively evaluate which pedagogic approach is better in teaching neuroanatomy. From an educational point of view is understandable that the implementation of a curriculum change can be hard, which may explain the low grades obtained by the “Morpho” students. It is a difficult time for students (who can no longer use the notes from previous years), but especially for teachers who have to adapt themselves to a new CU, with a new program, new teaching methodologies and new assessment systems18. Besides, neuroanatomy is now taught in the first-year of the Course in Medicine, which can also contribute to the low scores, since students are still quite young/immature to deal with the complexity of the topic, have a limited knowledge of the human body in general, their study method in higher education is still being improved and are dealing with the emotional and practical challenges associated with the college life19. In the first years of the course a discipline-based approach can constitute, to the students, an easier approach to deal with the subject, as the content is more localized to the discipline.
With regard to other basic sciences there are, in the literature, some articles comparing the two educational models, regarding to student knowledge, with different results. While the introduction of a new, system-based course in anatomy was reported by some authors as having a negative impact on the medical students’ knowledge20, others have found that an integrated curriculum for the first year of medical school for morphology, biochemistry, physiology, and neurobiology, resulted in higher or equivalent subject examination scores21.

Our study showed that the implementation of a new curriculum is a difficult task, being important to critically evaluate and bring to debate of medical community the changes that are being made in medical education in general and in the teaching of neuroanatomy in particular. Although Bologna gave some guidelines, how to design the best neuroanatomy course is a question with no standard answer, and is affected by the resources available in different medical schools. 
This work also provides an important contribution to the discussion that exists between the two models of medical curriculum (discipline-based versus integrated). Our results showed that both models have positive and negative aspects. Regarding the integrated approach students’ mentioned, as one of the most positive points of the integrated approach, the successful integration of contents covered in the three components of CU and, as negative points, the huge amount of subject contents for the time of CU, the very extensive curriculum and the fact that there are few lectures.

In the literature, interdisciplinary teaching has been shown to increase interest in basic science subjects22,23. Integration of instruction in neuroanatomy with other disciplines facilitates the linkage of neuroanatomy with other medical knowledge and the understanding of anatomical reasons behind clinical skills24-26. Besides, it reduces unnecessary redundancy between courses and provides less compartmentalized teaching and testing. However, it is not always easy to promote content integration. It is necessary a great collaboration between the co-regents of the different disciplines to promote a balanced morphophysiologic education despite the situation that each co-regent wants his course to have the largest number of possible classes. Also note that in this new curricular approach, fewer highly specialized neuroscience experts are necessary, being replaced by educators capable of orchestrating a more diverse learning experience. 
In FMUP, the integration of neuroanatomy with other disciplines, combined with a reduction of teaching hours, made impossible to continue to deliver the complex details that were delivered in the traditional neuroanatomy program most of them inadequate to basic undergraduate medical education. Under such constraints, our neuroanatomical curriculum was redefined to focus more heavily on the most clinically relevant topics. Johnson et al.27 found that when clinicians highlighted the clinical relevance of material, the level of interest of the anatomy students increased substantially. Besides, nowadays, students alike demand evidence that what is being taught is truly necessary and clinically relevant28. Excessive amount of apparently irrelevant material in a curriculum encourages superficial learning. In our study, most of the “Neuro” students (from the discipline-based approach) mentioned, as one of the most negative points, the excessive detail of some subjects of the matter. Moxham et al29, in their recent article, hugged this issue and designed a proposal of core syllabuses for the anatomical sciences, including neuroanatomy, keeping in mind the skills required for basic medical graduate. 
In order to teach the core neuroanatomical knowledge to medical students in the most efficient way for optimal knowledge acquisition, we also moved away from a teacher-centered approach towards a more student-centered approach. As a result of this, we reduced the number of traditional lectures, favoring theorical-practice classes with active student participation, mainly using case-based discussions. We also used active learning formats which will help medical students to develop life-long learning and problem solving skills. A special emphasis was given on cross-sectional neuroanatomy and radiologic anatomy. Teaching anatomy to undergraduate medical students using imaging modalities, has been found to have many benefits, including improving performance30.
Testing and evaluating the neuroanatomical knowledge of the medical students was multimodal in both CU. However, in “Morpho” CU there is no continuous assessment; the assessment is only at the end of the CU.  
Limitations and future directions 

We are aware that our study has some methodological limitations. First, both courses that were being compared integrated students from two different years. Because students from the first and the second years are at different stages of training, challenges and experience in a University environment, it may influence their perception, conditioning somehow the answers. Second, comparing a curricular approach that has been in place for several years (discipline-based) with a curricular approach that has only one year of existence (integrated), might also bias results. Third, all participants were from the same institution making it impossible to extrapolate the findings to medical students at different institutions.

Regarding future research, besides evaluating the students’ perceptions, in a further study it would be interesting to compare the acquired skills between the two different pedagogic approaches of neuroanatomy (discipline-based versus integrated), comparing knowledge achievement in the two methodological approaches.

Future studies should also investigate teachers’ perceptions, not just students’ perceptions. This would help determine if students’ perceptions is influenced by their teachers’ perceptions. 

It could also be interesting to know if the present study could be replicated in other medical schools from Portugal or other countries. It would be beneficial to have other data that could be compared with the results of this study and, more specifically, it would be beneficial to analyse if some of the results might have been affected by cultural factors.

Revisor A, Comentário 7: 
Uma conclusão deve ser breve, não deve ser uma nova Discussão.

Os autores desenvolveram na Conclusão alguns tópicos que deveriam ter feito na

Discussão e penso que com as sugestões que fiz anteriormente (se os autores as

decidirem aceitar) esses aspetos poderiam ser corrigidos.

Ora esta conclusão é tudo menos clara e está mal sintonizada com outras secções do

trabalho. Senão vejamos: a resposta que se impõe é a de saber se os alunos têm

uma percepção melhor no currículo por disciplinas ou no currículo integrado.

Nesta conclusão é dito: “melhor no currículo por disciplinas, mas... (porque tiveram

notas melhores!), mas valorizaram a integração...” Ou seja não há uma resposta

clara, o que é surpreendente, pois na conclusão do Resumo diz-se o seguinte:

“Embora a implementação de uma mudança curricular seja uma tarefa difícil, o

fato é que a abordagem integrada parece ser a melhor opção na nova realidade

educacional médica.” Ora este revisor não consegue ver nos resultados deste estudo

que se possa retirar esta conclusão tão clara e pelos vistos os autores também não,

porque dizem-no no resumo mas não o dizem (e acho que não podem dizer) no

próprio texto do trabalho.

Em finalização, penso que há ainda que aperfeiçoar a análise que é feita aos

resultados, verificar em que medida os resultados podem ou não podem responder

à questão principal da investigação e tornar tudo congruente, explícito e claro.

Resposta: Os autores concordam com o revisor e alteraram a conclusão para: 
Our study was the first to compare two different pedagogic approaches of teaching neuroanatomy (discipline-based versus integrated). Although, in Europe, the integrated approach is the most used in the new medical educational reality, both pedagogic approaches seem to have positive and negative aspects. In this work, we intended to provide a contribution to the debate on curriculum reform to ensure that undergraduate students appropriately have both education and training in neuroanatomy. Future initiatives to explore different pedagogical models in medical education are needed and should be of major concern to the medical faculty.

Revisor A, Comentário 8: 
Nesta fase da revisão não tenho grandes comentários exceto 1: As proposições

seguntes: “In Portugal, after a period of contestation and even denial about the

adequation of the Bologna Process to the medical courses, related mainly to the

specificities of medical education, the Portuguese Universities have made efforts to substantiate the EHEA. In 2005, in a project in partnership, Portuguese Medical Schools produced a document in which it is stated that "The purpose of pregraduate medical education is to help the medical student to acquire a solid and coherent knowledge base, together with an appropriate set of values, attitudes and skills (...)”. In the same context, in 2007, FMUP consolidated, formally, the adequacy of pedagogical framework to Bologna, namely adopting the format for undergraduate medical education of a Cycle of Integrated Studies of Master in Medicine.” têm que ter alguma referenciação, pelo menos porque mencionam e citam um documento que não é depois referenciado.

Resposta: O Revisor está correto e os autores acrescentaram na bibliografia o documento citado: “11. O licenciado médico em Portugal. 2005. Coordenação Faculdade de Medicina da Universidade de Lisboa. Projecto financiado pelo Ministério da Ciência e Ensino Superior.”
Revisor B, Comentário: 
A única questão que coloco é sobre a possibilidade de introdução de algum viés nos resultados obtidos, pelo facto de ambos os cursos que são objecto de comparação integrarem alunos de 2 anos distintos e por tal em diferentes fases de formação e de vivência em ambiente Universitário, que possa influir na sua percepção, condicionando de alguma maneira as respostas. De todo o modo seria a meu ver uma dificuldade porventura impossível de evitar e que não deve constituir impedimento à realização deste excelente trabalho pedagógico e pioneiro de uma Faculdade de Medicina Portuguesa.

Resposta:

Os autores concordam inteiramente com a questão colocada pelo Revisor, pelo que introduziram, na discussão, um tópico designado:

“Limitations and future directions 

We are aware that our study has some methodological limitations. First, both courses that were being compared integrated students from two different years. Because students from the first and the second years are at different stages of training, challenges and experience in a University environment, it may influence their perception, conditioning somehow the answers. Second, comparing a curricular approach that has been in place for several years (discipline-based) with a curricular approach that has only one year of existence (integrated), might also bias results. Third, all participants were from the same institution making it impossible to extrapolate the findings to medical students at different institutions.

Regarding future research, besides evaluating the students’ perceptions, in a further study it would be interesting to compare the acquired skills between the two different pedagogic approaches of neuroanatomy (discipline-based versus integrated), comparing knowledge achievement in the two methodological approaches.

Future studies should also investigate teachers’ perceptions, not just students’ perceptions. This would help determine if students’ perceptions is influenced by their teachers’ perceptions. 

It could also be interesting to know if the present study could be replicated in other medical schools from Portugal or other countries. It would be beneficial to have other data that could be compared with the results of this study and, more specifically, it would be beneficial to analyse if some of the results might have been affected by cultural factors.”

Revisor C, Comentário A: 
No resumo os autores não deverão utilizar “abreviaturas”; sugiro que definam sucintamente o que pretendem dizer com “Neuro” e “Morpho”. 
Resposta:
Os autores concordam inteiramente com o comentário realizado pelo Revisor, pelo que substituiram, no resumo, a abreviatura “Neuro” por Neuroanatomy e a abreviatura “Morpho” por Morphophysiology of Nervous System.
Revisor C, Comentário B: 
As tabelas deverão ser simplificadas, para serem mais atrativas ao leitor.
Resposta:
Os autores concordam com a sugestão do revisor, pelo que simplificaram a tabela 2, introduziram a figura 1 e eliminaram a tabela 3 (tendo em conta que, de acordo com as normas de publicação da Acta Médica Portuguesa, os artigos originais devem ser acompanhados de um máximo de 6 figuras/tabelas).
Revisor C, Comentário C: 
Na discussão sugere-se que os autores mencionem algumas futuras necessidades de investigação neste âmbito.
Resposta:
Os autores concordam com o comentário realizado pelo revisor, pelo que introduziram, no final da conclusão, um tópico designado: “Limitations and future directions” que inclui: 
“Regarding future research, besides evaluating the students’ perceptions, in a further study it would be interesting to compare the acquired skills between the two different pedagogic approaches of neuroanatomy (discipline-based versus integrated), comparing knowledge achievement in the two methodological approaches.

Future studies should also investigate teachers’ perceptions, not just students’ perceptions. This would help determine if students’ perceptions is influenced by their teachers’ perceptions. 

It could also be interesting to know if the present study could be replicated in other medical schools from Portugal or other countries. It would be beneficial to have other data that could be compared with the results of this study and, more specifically, it would be beneficial to analyse if some of the results might have been affected by cultural factors.”




















Com os melhores cumprimentos,









Mavilde Arantes

