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Metodologias ativas no desenvolvimento de habilidades cirúrgicas em estudantes de Medicina: um estudo 
qualiquantitativo

RESUMO
Introdução: A história da educação médica, anteriormente utilizando métodos unicamente centrados no professor, basicamente teóricos, evoluiu 
para o ensino teórico-prático. Assim, evidenciou-se a necessidade de reformulação dos métodos pedagógicos, especialmente no ensino das habilidades 
cirúrgicas. O uso de metodologias ativas visa promover a aprendizagem mais prática e envolvente para os estudantes de Medicina, como resposta à 
demanda por médicos capacitados e adaptáveis às necessidades contemporâneas da prática médica. 
Objetivo: Este estudo teve como objetivo avaliar os fatores que influenciaram no desempenho e na evolução cognitiva dos alunos no componente 
curricular Habilidades Cirúrgicas 2 (HC2). 
Método: Trata-se de um estudo qualiquantitativo realizado com discentes de Medicina em curso na disciplina HC2 durante o período estudado em uma 
escola médica de Salvador, na Bahia. A coleta de dados incluiu a aplicação de formulários online com questões sociodemográficas, itens em escala Likert de 5 
pontos e perguntas discursivas, aplicadas ao início e ao final do componente curricular, com análise estatística e qualitativa das respostas. 
Resultado: Em média, 86 discentes participaram do estudo. A maioria dos discentes (86,2% ao início e 86,0% ao final) considerou as aulas práticas e a 
discussão de casos clínicos complementares ao estudo. Quanto ao tempo nas bancadas, 65,5% concordaram que foi suficiente ao início, aumentando 
para 68,6% ao final. Ademais, 58,1% apontaram a necessidade de mais momentos práticos. Quanto ao estudo prévio das temáticas a serem abordadas 
em sala, 71,3% afirmaram tê-lo feito ao início, caindo para 58,1% ao final. Sobre a utilização de materiais didáticos adicionais além dos disponibilizados 
previamente, 56,3% afirmaram, ao início, que não os utilizaram e 51,1%, ao final, também não. Ao término do período da disciplina, 91,9% dos discentes 
relataram bom desempenho. 
Conclusão: Os discentes avaliaram as metodologias de ensino utilizadas no componente estudado como eficientes para o aprendizado das habilidades 
cirúrgicas, contribuindo para uma formação médica mais eficaz. Destacaram o aumento da confiança e observaram maior competência técnica ao final. 
Apesar disso, observou-se a necessidade de incentivo ao estudo prévio e à busca por materiais complementares. Também foi mencionado que maior tempo 
de prática seria desejável. A atuação dos monitores destacou-se como elemento positivo no processo de aprendizado.
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ABSTRACT
Introduction: The history of medical, previously focused on teacher-centered methods that were essentially theoretical, has evolved into a 
theoretical-practical teaching approach. That highlighted the need for a reformulation of pedagogical methods became evident, especially in 
the teaching of surgical skills. The use of active methodologies aims to promote a more practical and engaging learning experience for medical 
students, responding to the demand for well-trained and adaptable physicians to the contemporary needs of medical practice. 
Objective: To evaluate the factors that influenced students performance and cognitive development in the curricular component Surgical Skills 
2 (HC2). 
Methodology: This is a qualitative and quantitative study conducted with medical students enrolled in the HC2 course during the study period at 
a medical school in Salvador/BA. Data collection included the application of online forms with sociodemographic questions, 5-point Likert scale 
items, and open questions, at the beginning and end of the course. Responses were analyzed using statistical and qualitative methods. 
Results: On average, 86 students participated in the study. Most students (86,2% at the beginning and 86,0% at the end) considered the hands-
on classes and the case discussions complementary to their studies. Regarding time spent at practice stations, 65,5% initially agreed that it was 
sufficient, increasing to 68,6% at the end. Additionally, 58,1% of students indicated the need for more hands-on practice sessions. Concerning 
prior study of the subjects to be covered in class, 71,3% reported doing so at the beginning, dropping to 58,1% by the end. As for the use of 
additional materials beyond those provided, 56,3% initially reported not using them, and 51,1% also did not use them at the end. By the end of 
the course, 91,9% of students reported good performance. 
Conclusion: Students evaluated the teaching methodologies applied in this course effective for learning surgical skills, contributing to an efficient 
medical training. They highlighted increased confidence and observed greater technical competence by the end. However, there was a noted 
need to encourage prior study and the use of complementary learning resources. Students also reported that more practice time would be 
desirable. The monitors involvement was a positive factor in the students learning process.
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INTRODUCTION
The training of medical students, intrinsic to the history 

of medicine, is defined by a journey full of developments, 
challenges and achievements over the centuries. Hippocrates, 
considered the father of medicine, left the production of 
academic books as part of his legacy. Consequently, the 
transition from oral and essentially practical medical teaching 
to theoretical teaching based on scientific literature began 
and was consolidated in the Middle Ages with the emergence 
of universities1.

Since its inception, the methodology traditionally 
adopted in medical schools has tended to be based on didactic, 
teacher-centred methods, which often limits the students’ 
practical experience, supporting the passive transmission of 
knowledge through expository and theoretical classes1,2.

The growing demand for doctors who are trained and 
adaptable to the complexities of the contemporary world 
has generated the need to review and update the teaching 
methods used in medicine3. As noted by Barrows et al.2, the 
traditional learning method may not be the most effective 
for promoting the comprehensive development of the skills 
needed by medical students. In this regard, it has become 
essential to consider the incorporation of new pedagogical 
approaches, such as Problem Based Learning (PBL), which 
encourages active student participation in knowledge 
construction, fosters the development of practical skills and 
improves problem-solving4.

By adopting active methodologies in the teaching-
learning process, medical students are provided with a more 
complete education in line with the contemporary demands 
of medical practice, covering the biological, psychological and 
social dimensions5.

The integration of active teaching methods such as 
PBL and monitoring programmes not only allows for a more 
practical and contextualised approach to learning, but also 
promotes greater student autonomy and responsibility in their 
professional training2-6. Accordingly, rather than just absorbing 
theoretical knowledge, future doctors are enabled to develop 
practical skills from the earliest stages of their undergraduate 
training, preparing them more effectively for the challenges of 
the clinical and surgical environments3.5.

This study aims to analyse the factors that influenced 
the performance and cognitive evolution of students in the 
Surgical Skills 2 (HC2) curriculum component, by identifying 
efficient teaching methods, promoting realistic learning 
environments and incorporating technologies into surgical 
training. Thus, by understanding the factors that affect students’ 
surgical performance, it will be possible to create educational 
strategies that prepare them to deal with the challenges of the 

current surgical scenario, contributing toward a safer and more 
effective practice.

METHOD
This is a mixed-methods study, based on primary 

data collection, conducted at a private, philanthropic higher 
education institution located in Salvador, Bahia.  The project 
was approved by the Research Ethics Committee (CEP) of the 
Bahiana School of Medicine and Public Health on 25 June 
2024, report number 6.907.507, in compliance with the ethical 
principles of Resolution 466/12 on research with human 
beings, and the bioethical pillars for clinical practice: autonomy, 
beneficence, nonmaleficence and justice.

The research was carried out in the second half of 
2024, between the months of July and December. The target 
population included students from the 8th semester of the 
medical course who took the HC2 module during the period 
studied. The sample was defined by convenience and consisted 
of approximately 150 students.

The inclusion criteria encompassed students who were 
regularly enrolled and attending HC2 during the study period 
and who agreed to take part by signing the Free and Informed 
Consent Form (FICF). Students who did not take the module 
in the semester under analysis and those who did not fully 
complete the forms provided were excluded.

Data was collected online using the Microsoft Forms® 
platform, using instruments developed by the researchers 
themselves based on the research question and available 
scientific literature7,8, since no validated instrument with the 
necessary specificities had been identified at the time of the 
research. The questionnaires were administered at two different 
times: at the beginning and at the end of the course. 

During the first and last lessons of the module, the 
researchers gave a brief presentation on the study as a way of 
encouraging student participation. Individualised invitations 
were then sent via institutional email and messaging 
application (WhatsApp®), containing a link to access the FICF 
and the questionnaires.

The students who agreed to take part were initially 
given a socio-demographic questionnaire with information 
such as gender, age group, class and subject rotation. They then 
responded via two specific tools: an initial questionnaire, applied 
in the first lessons of the module, containing 19 questions - 18 
closed, on a 5-point Likert scale (ranging from “completely 
disagree” to “completely agree”), and 1 open-ended question; 
and a final questionnaire, applied at the end of the activities, 
made up of 25 questions – 21 closed and 4 open-ended. 

The variables analysed included categorical data (gender, 
age in age groups, rotation, day of the week of the class) and 
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variables with a Likert scale, related to the students’ perception 
of pedagogical aspects of the module, such as: clarity of the 
syllabus, organisation of the classes, relevance of the materials 
provided, structure of the practice on benches, performance 
of the monitors and supervisors, use of simulator materials, 
learning environment, number of class hours, compulsory 
clothing and confidence in the assessment method. The 
open-ended questions explored initial expectations, general 
experience with the module, suggestions or criticisms, as well 
as views on the practical and theoretical tests.

The quantitative analysis was conducted using Statistical 
Package for Social Sciences (SPSS®) software, version 25.0 for 
Windows. The data was initially organised in Microsoft Excel® 
spreadsheets and then analysed using descriptive statistics 
in SPSS®, calculating absolute frequency and proportion, to 
support visualisation and interpretation of the results presented 
in tables and graphs.

The answers to the open-ended questions were 
subjected to qualitative analysis using the Content Analysis 
technique proposed by Bardin9. This technique was applied 
with the aim of identifying thematic categories that expressed 
the participants’ main perceptions and representations in order 
to understand their experience with the module and the factors 
that influenced their learning, following the stages of pre-
analysis, categorisation and thematic interpretation.

RESULTS
The questionnaires were administered to a group of 142 

medical students at the start and end of the course. In the initial 
questionnaire, 87 (61.2%) students responded, of whom 60 
(69.0%) were female. The age group with the highest number of 
responses to the questionnaire was 20-22 year olds, 38 (43.7%), 
followed by 23-25 year olds, 36 (41.4%). Between the days on 
which the subject was taught, Wednesday and Thursday, there 
were more students on Thursdays, with 45 (51.7%). As for 
distribution by rotation, 49 (56.3%) were on the second rotation. 
In the final questionnaire, 86 (60.5%) students took part, with 
the same student profile as in the initial questionnaire, 53 
(61.6%) of whom were female. It was observed that 38 (44.2%) 
students were in the 20-22 age group, followed by the 23-25 
age group with 36 (41.9%). Regarding the days of classes, the 
number of students on Thursdays was 41 (47.7%). When it 
came to the division by rotation, there was an even split in the 
number of responses between the first and second rotation, 
each with 43 (50.0%) responses (Table 1). 

In the initial questionnaire, the option “I completely 
agree with the statement” was the most frequently chosen 

Table 1.	 Number and percentage of medical students taking 
Surgical Skills 2 who answered the questionnaires 
according to their socio-demographic and academic 
characteristics.

Characteristics 
of the sample

Initial 
Questionnaire 

(n=87)

Final 
Questionnaire 

(n=86)

n % n %

Gender

Female 60 69.0 53 61.6

Male 27 31.0 33 38.4

Age Group

20-22 38 43.7 38 44.2

23-25 36 41.4 36 41.9

26-28 9 10.3 7 8.1

29 Or over 4 4.6 5 5.8

Class

Wednesday 42 48.3 45 52.3

Thursday 45 51.7 41 47.7

Rotation

1st rotation 38 43.7 43 50.0

2nd rotation 49 56.3 43 50.0

Source: Developed by authors.

for statements 10, 11 and 13, with 77 (88.5%), 75 (86.2%) and 
76 (87.4%) responses respectively. The lowest frequencies of 
this option were for statements 1, 3 and 5, with 11 (12.6%), 
18 (20.7%) and 6 (6.9%), respectively. The other statements 
showed a balanced distribution between the options (Table 2).

In the final questionnaire, the statements with the 
highest frequency of the option “I completely agree with the 
statement” were statements 10, 11 and 14, with 72 (83.7%), 
71 (82.6%) and 67 (77.9%) responses respectively. The lowest 
values for this option were for statements 1, 3 and 5, with 11 
(12.8%), 16 (18.6%) and 16 (18.6%) responses, respectively. 
The other statements showed an even distribution among the 
alternatives, as shown in Table 3. In addition, final questions 
1 and 2 were answered “Yes” by 79 (91.9%) and 82 (95.3%) 
students respectively (Table 4).

As for the subjective responses, the initial questionnaire 
asked “What are your expectations of this module?” and 
identified the following categories: learning and practice, 
confidence/sense of security in procedures and preparation 
for internship and future medical practice. Of the total number 
of answers, 3 (3.4%) consisted of just a full stop, making it 
impossible to analyse this data.
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Table 2.	 Number and percentage of responses from medical students who studied Surgical Skills 2 to the questions in the initial 
questionnaire, according to statements.

Statement

Completely 
disagree with the 

statement

Partially disagree 
with the 

statement

Neither agree nor 
disagree with the 

statement

Partially agree 
with the 

statement

Completely 
agree with the 

statement

n % n % n % n % n %

1. I have good prior 
knowledge of surgical skills to 
start this module.

2 2.3 12 13.8 14 16.1 48 55.2 11 12.6

2. The syllabus for the module 
is satisfactory and interesting. - - 1 1.1 6 6.9 26 29.9 54 62.1

3. I study all the content in 
advance of the classes. 2 2.3 10 11.5 13 14.9 44 50.6 18 20.7

4. The materials made 
available on AVA (video 
lessons, skills guides and study 
guides) are essential for my 
study.

- - 2 2.3 6 6.9 19 21.8 60 69.0

5. I use other study materials 
in addition to those made 
available on AVA by the 
teachers.

24 27.6 25 28.7 11 12.6 21 24.1 6 6.9

6. Practical classes and 
discussions of clinical cases 
will complement previous 
study.

- - 3 3.4 9 10.3 23 26.4 52 59.8

7. I learn a lot from the clinical 
rotations system. - - - - 8 9.2 26 29.9 53 60.9

8. The formation of small 
groups for the benches helps 
my learning.

1 1.1 - - 4 4.6 15 17.2 67 77.0

9. The time provided on 
the benches (40 minutes) is 
sufficient for practising skills.

2 2.3 19 21.8 9 10.3 29 33.3 28 32.2

10. The presence of the 
teachers and supervisors, 
helping the monitors and 
clarifying doubts, is important 
for my learning.

- - - - 1 1.1 9 10.3 77 88.5

11. The use of biological parts, 
prototypes and mannequins 
are indispensable for my 
surgical training.

1 1.1 - - 2 2.3 9 10.3 75 86.2

12. It is important to wear 
compulsory standard clothing 
(full-length trousers without 
holes, closed shoes, lab coat, 
scrub caps and gloves).

- - 2 2.3 2 2.3 10 11.5 73 83.9

13. The practice laboratory has 
an influence on learning (clean 
and organised spaces, with 
materials available).

- - - - 1 1.1 10 11.5 76 87.4

14. I feel welcome and 
comfortable in the personal 
environment of the module.

- - - - 6 6.9 11 12.6 70 80.5

15. The class hours for 
the module (40 hours per 
semester with weekly 2-hour 
classes for seven weeks) is 
sufficient for effective learning.

5 5.7 14 16.1 7 8.0 35 40.2 26 29.9

Continue...
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Statement

Completely 
disagree with the 

statement

Partially disagree 
with the 

statement

Neither agree nor 
disagree with the 

statement

Partially agree 
with the 

statement

Completely 
agree with the 

statement

n % n % n % n % n %

16. I am comfortable and 
confident with the assessment 
method for this component 
(theoretical and practical tests 
at the end of the module).

2 2.3 8 9.2 18 20.7 28 32.2 31 35.6

17. A good performance in SS2 
is fundamental for me to do 
well in the internship period.

- - 1 1.1 4 4.6 26 29.9 56 64.4

18. I’m sure that at the end 
of the module I’ll be better 
prepared to begin my 
internship.

2 2.3 2 2.3 6 6.9 31 35.6 46 52.9

Source: Developed by authors.

Table 2. Continuation.

Continue...

Table 3. Number and percentage of responses from medical students who studied Surgical Skills 2 to the questions in the final 
questionnaire, according to statements.

Judgment

Completely 
disagree with the 

statement

Partially disagree 
with the 

statement

Neither agree nor 
disagree with the 

statement

Partially agree 
with the 

statement

Completely 
agree with the 

statement

n % n % n % n % n %

1. I had good prior knowledge 
of surgical skills when I started 
the module.

6 7.0 14 16.3 22 25.6 33 38.4 11 12.8

2. The syllabus was satisfactory 
and interesting. 1 1.2 2 2.3 1 1.2 30 34.9 52 60.5

3. I studied all content in 
advance of the classes. 6 7.0 11 12.8 19 22.1 34 39.5 16 18.6

4. The materials made available 
on AVA (video lessons, skills 
guides and study guides) were 
essential for my study.

1 1.2 2 2.3 3 3.5 25 29.1 55 64.0

5. I used other study materials 
in addition to those made 
available on AVA.

26 30.2 18 20.9 14 16.3 12 14.0 16 18.6

6. Practical classes and 
discussions of clinical cases 
complemented previous 
studies.

2 2.3 3 3.5 7 8.1 29 33.7 45 52.3

7. The clinical rotation system 
was essential to my learning. 2 2.3 - - 8 9.3 30 34.9 46 53.5

8. The formation of small 
groups for the benches helped 
my learning.

1 1.2 1 1.2 6 7.0 18 20.9 60 69.8

9. The time provided on the 
benches (40 minutes) was 
sufficient for practice.

6 7.0 9 10.5 12 14.0 24 27.9 35 40.7

10. The presence of the 
teachers and supervisors, 
helping the monitors and 
clarifying doubts, was 
important for my learning.

1 1.2 1 1.2 4 4.7 8 9.3 72 83.7
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Judgment

Completely 
disagree with the 

statement

Partially disagree 
with the 

statement

Neither agree nor 
disagree with the 

statement

Partially agree 
with the 

statement

Completely 
agree with the 

statement

n % n % n % n % n %

11. The use of biological parts, 
prototypes and mannequins 
was indispensable in my 
surgical training.

1 1.2 1 1.2 1 1.2 12 14.0 71 82.6

12. It was important to wear 
compulsory standard clothing 
during classes (full-length 
trousers without holes, closed 
shoes, lab coat, scrub caps and 
gloves).

1 1.2 5 5.8 7 8.1 15 17.4 58 67.4

13. The practical laboratory 
had an influence on learning 
(clean and organised spaces, 
with materials available).

1 1.2 1 1.2 3 3.5 15 17.4 66 76.7

14. I felt welcome and 
comfortable in the personal 
environment of the module.

1 1.2 1 1.2 4 4.7 13 15.1 67 77.9

15. The class hours for 
the module (40 hours per 
semester with weekly 2-hour 
classes for seven weeks) was 
sufficient for effective learning.

5 5.8 7 8.1 13 15.1 23 26.7 38 44.2

16. I was comfortable and 
confident with the assessment 
method for this component 
(theoretical and practical 
tests).

2 2.3 8 9.3 8 9.3 27 31.4 41 47.7

17. A good performance in SS2 
was fundamental for me to do 
well in the internship period.

1 1.2 2 2.3 8 9.3 18 20.9 57 66.3

18. I’m better prepared to 
begin my internship. 1 1.2 1 1.2 7 8.1 27 31.4 50 58.1

Source: Developed by authors.

Table 3. Continuation.

Table 4.	 Number and percentage of answers given by medical 
students taking Surgical Skills 2 to the final questions 
in the final questionnaire.

Alternative
Yes No

N % n %

1. I absorbed well all the 
knowledge shared. 79 91.9 7 8.1

2. Did the module meet your 
expectations? 82 95.3 4 4.7

3. My experience with the 
subject encouraged me to 
take part in the competition to 
become a future HC2 tutor.

45 52.3 41 47.7

Source: Developed by authors.

In the field of learning and practice, there were 45 
(51.7%) responses expressing the students’ desire to broaden 
their knowledge and consolidate practical skills they began to 
develop in the previous semester. With regard to the theme 
of confidence/sense of security in the procedures, 25 (28.7%) 
of the students’ responses reflected the expectation to feel 
more secure and confident at the end of the module, through 
classroom practice, to perform interventions they had learnt 
in the module on patients, both during internship and in real 
life, which connects to the other field identified, preparation for 
internship and future medical practice. Among the responses, 
23 (26.4%) students emphasised the importance of the 
module for tackling practical situations in a medical career. 
Representative examples include:

“[...] In addition to the practical procedure, the module 
contributes to the development of clinical reasoning 
through case discussions, which make the component 
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more interesting and raise expectations even more. 
The module therefore complements what was seen 
in SS1 and also allows interdisciplinarity with surgical 
clinic [...].” – Form 44 of the initial questionnaire.

“I believe that this module will give me more confidence 
and prepare me for discussions and practice in my 
internship. As well as allowing me to learn basic 
general practice procedures.” – Form 54 of the initial 
questionnaire.

In the final questionnaire, the students were asked 
four open-ended questions: “Comment on your experience in 
Surgical Skills 2”, “Report your experience with the practical test 
at the end of the module”, “Report your experience with the 
theoretical test at the end of the module” and “Do you have any 
suggestions or criticisms for this module?”.

In the first question, the following categories were 
identified: positive experience, limited time and practice, and 
organisation of the module. Forty (46.5%) students reported 
having a good overall experience, learning a lot and feeling 
better prepared for the internship. Thirty (34.9%) student 
responses highlighted time constraints on the benches and 
the need for more practice opportunities. Twenty-one (24.4%) 
of the students praised the subjects covered in the course, 
emphasised the importance of clinical cases for developing 
clinical reasoning and highlighted the attention and 
dedication of the tutors and teachers throughout the lessons. 
Of the total number of answers, 4 (4.6%) consisted of just a full 
stop (“.”) or dash (“-”), making it impossible to analyse this data. 
Examples include: 

“[...] contact with practice is very limited, training the 
procedure only once most of the time and without 
enough time on the benches, as they are made up of 
6 students, often with not enough time or material.” – 
Form 1 of the final questionnaire.

 “It was amazing! There were a lot of articles to read, so 
I didn’t have time to go through all the content every 
week, but it was very useful and I enjoyed the practical 
experience. The standout feature of the module was 
the help from the teachers and the bonus of having 
the clinical cases before the practical, as well as the 
content of the articles, which were a way of providing 
updates on the week’s topics.” – Form 18 of the final 
questionnaire.

“[...] The practical-theory-clinical relationship was 
extremely well executed, as I also learnt to think of 
conduct in a less static Diagnosis-Treatment way, and 
as something that can be interconnected.” – Form 54 
of the final questionnaire.

As for the practical test, the categories identified were: 
nervousness, comfortable test environment and improvement 
suggestions. Twenty-five (29.1%) student responses reported 

initial nervousness and 35 (40.7%) responses praised the 
conduct of the monitors and teachers, who provided a calm 
atmosphere, reducing tension. Twenty-six (30.2%) responses 
suggested more frequent and spaced-out evaluations to 
improve the training. Of the total number of answers, 4 (4.6%) 
consisted of just a full stop (“.”) or dash (“-”), making it impossible 
to analyse this data. Some of the responses included:

“Like any assessment process, there is an associated 
component of stress. However, the practical test is 
consistent with the content of the texts provided and 
the practical lessons we studied during the rotation.” – 
Form 14 of the final questionnaire.

“I was very nervous before the practical test, but the 
process was super smooth! The conduct of the test 
by the monitors was essential for everything to go 
smoothly.” – Form 22 of the final questionnaire.

 “It was a very light test that prioritised knowledge. 
I felt that the test was not too heavy (despite the fact 
that there was a lot of content) and that its aim was 
to prepare us and emphasise the content we had 
learnt, not to demoralise us for not memorising certain 
details.” – Form 54 of the final questionnaire.

The categories that stood out in the theory test were 
those regarding the difficulty and relevance of the test, and 
technical and logistical problems. Forty (46.5%) students 
reported coherence between the questions and the content 
studied, although others highlighted the difficulty and 
specificity of some questions, considering the test difficult. 
Twenty (23.3%) reported instability on the platform during the 
application of the test. Of the total number of answers, 5 (5.8%) 
consisted of just a full stop (“.”) or dash (“-”), making it impossible 
to analyse this data. For example: 

“Completely meaningless questions, unrelated to 
the practical and theoretical content studied. A lot of 
questions focussed on extremely minute and irrelevant 
details.” – Form 5 of the final questionnaire.

“Very content-intensive test, full of many subjects, but 
at an acceptable level for what was proposed.” – Form 
38 of the final questionnaire.

In the final question, about suggestions or criticisms, the 
main themes were the need for more practice opportunities, 
better resources and the restructuring of the benches. There 
were 50 (58.1%) responses from students suggesting extra 
opportunities to practise procedures and additional practice 
outside of class. Twenty-five (29.1%) answers showed the need 
for improvements in the materials used for practice. Sixteen 
(18.6%) of the responses suggested benches with fewer 
members or more monitors, as well as increasing the time 
available for each practice. Of the total number of answers, 3 
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(3.4%) consisted of just a full stop (“.”) or dash (“-”), making it 
impossible to analyse this data. Examples include:

“Improving time on the benches, having more training 
beyond the classroom, like ‘practice time’.” – Form 6 of 
the final questionnaire.

“Trying to reduce the number of students on the 
benches or putting one more monitor on the bench, to 
provide attention for all the students.” – Form 16 of the 
final questionnaire.

 “The mannequins, frankly, left a lot to be desired. It is 
very sad to realise [...]’s disregard for the preparation of 
their students, translated into extreme savings on the 
purchase of mannequins/prototypes/experimental 
models” – Form 59 of the final questionnaire.

DISCUSSION
This study showed that the average student 

participation in the survey was approximately 60.0%. There 
was a predominance of women among those who answered 
the questionnaires, which may be associated with the gradual 
increase in women’s access to higher education, as discussed in 
the study by Guedes10. 

This phenomenon is especially evident in medical 
courses, referred to as the “feminisation of medicine”, according 
to the article by Scheffer and Cassenote11. However, as regards 
surgical specialities, there is still a disparity between the sexes, 
with men still the dominant majority12. The study by Scheffer 
et al.13 confirms the trend that women have an increasing 
presence in the medical profession, reflecting a transformation 
in the demographic composition of the sector and greater 
female inclusion in academic and professional careers.

Organization of the module
The organisation of classes in clinical rotations 

arranged in small groups of approximately 4 to 5 students 
guided by monitors was considered very satisfactory at 
the start, but agreement reduced slightly at the end of the 
module. Studies by Noerholk14 and Meyers15 found that 
students developed more skills when participating in smaller 
groups, as in this study. In surgical skills training, therefore, this 
class arrangement can promote an informal and interactive 
teaching environment by learning with colleagues from 
other semesters (monitors), reducing stress and increasing 
participation and confidence during practice, resulting in 
better acquisition and retention of technical skills6,14-19.

The time made available per bench during the 
rotation did not prove sufficient for the students to 
practice, with agreement below 70% in the initial and final 
questionnaires, which was also identified in the work by 
Noerholk14. In addition, the open-ended answers to the 

final questionnaire suggested restructuring the benches 
by reducing the number of students per group to improve 
personal performance, increasing time on the benches 
and extra practice opportunities, because, as indicated 
in the studies by Acton20 and Reznick21, repetition of the 
techniques promotes enhanced learning, associated with 
the immediate feedback provided by the monitors. However, 
despite the insufficient individual practice time, according 
to the students, studies show that this does not diminish the 
gain in knowledge14,22.

On the other hand, when asked about the total workload 
of the course, almost three quarters of the students indicated, 
both at the beginning and at the end, that it was sufficient for 
effective learning, contradicting the result highlighted earlier 
regarding the limited practical training time. There is no precise 
information in the literature on the ideal duration of surgical 
skills practice for medical students, given that this can vary 
considerably between educational institutions14,23.

The other active methodologies adopted in the module, 
aimed at practising surgical skills and discussing clinical cases, 
were appreciated by the students, with over 80% of responses 
in both questionnaires agreeing that they complemented and 
consolidated the knowledge acquired in their previous studies. 

The research carried out by Hamstra24 highlights the 
significant evolution in the technical performance of students at 
the University of Toronto, with the skills acquired being retained 
over the long term and transferred to clinical practice through 
the use of face-to-face simulations to develop surgical skills. 

It can thus be seen that simulation-based learning brings 
multiple benefits to students by allowing them to experience 
surgical situations in a controlled environment, improving 
motor skills, communication, concentration, decision-making, 
teamwork, knowledge retention and confidence levels20,21,25-28.

Studies produced during the COVID-19 pandemic have 
also highlighted the difference between studying surgical 
skills in person and virtually, revealing that although the virtual 
modality is effective and shows positive results, it does not 
replace face-to-face training for surgical learning29-31. 

Furthermore, approximately a quarter of the students 
in their discursive responses to the final questionnaire praised 
the topics covered in the module, underscored the importance 
of clinical cases for developing reasoning and highlighted 
the attention and commitment of the monitors and teachers 
during classes, which helped with learning; three-quarters of 
the students did not express any opinion. 

As regards clinical case-based learning (CBL), this plays 
a key role in the development of surgical skills, especially when 
combined with other active methodologies, considerably 
strengthening students’ theoretical knowledge and skills32.
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The students stressed in both questionnaires that 
the content studied was satisfactory and interesting, and 
almost all agreed that the presence of the teachers, who were 
always available to answer questions during classes, and the 
supervisors, who organised the dynamics of the day and helped 
the monitors in class, was important for learning, as observed in 
other studies6,18.

Simulator materials
The use of biological materials, prototypes and 

mannequins are essential for surgical training20,21,33-39. 
Anatomical parts of animal origin offer realism and are more 
effective in preparing students for the technical and emotional 
demands of surgical practice21,33,34,37-40. Synthetic models can be 
divided into high-fidelity and low-fidelity, where high-fidelity 
models, with current technologies and higher costs, may not be 
so accessible. On the other hand, the low-fidelity ones, which can 
be built with easily accessible materials, also enable students to 
learn efficiently, are low-cost and their easy portability allows 
them to practise in non-laboratory settings33,35,38,39. 

In this study, the students had access to biological parts 
of animal origin, mannequins and low-fidelity models during 
the lessons, and almost 100% agreement was reported both 
at the beginning and end of the module that these materials 
were indispensable for learning. Teaching based on the use of 
various models, as occurs in this subject, brings more benefits 
in the education of surgical skills, by allowing practice on 
different models that more faithfully adapt to the technique 
studied20,21,33-39. 

However, in the open-ended answers to the final 
questionnaire, more than a quarter of the students pointed to 
the need for higher quality materials for practising these skills, 
while the rest failed to express any opinion on the issue. This 
indicates that, although it is important for the acquisition of 
knowledge, the lower quality of such equipment can jeopardise 
its effectiveness, due to it being difficult to use, also sometimes 
leading to reduced student interest in these moments35.

Learning strategies
Classes in this subject are eminently practical, but there 

is also discussion of clinical cases to intellectually stimulate the 
students. They must work collaboratively to investigate, analyse 
and find solutions to a proposed problem, developing critical 
and teamwork skills. 

Therefore, to make good use of these meetings, students 
are required to study beforehand, applying the PBL and CBL 
methods in this component4,5,41,42. The study by Peng32 showed 
that the combination of case-based learning and simulations 
resulted in higher scores in theoretical knowledge and surgical 

skills compared to traditional teaching methods.
However, it was noted that, at the start of the course, less 

than three quarters of the students agreed that they studied 
all the content before classes and, by the end, this figure had 
dropped significantly by approximately ten per cent. 

This tendency goes against the development of 
autonomy proposed by the teaching methodology of this 
subject, since by taking part in lessons without adequate prior 
preparation it is not possible to make effective use of them2,4.

Studies have assessed that one of the challenges of this 
method is increased study pressure and reduced learning time 
perceived by students, since they become responsible for their 
own learning43-45.

When preparing for sessions, it is essential that students 
use a variety of sources and resources2. Nonetheless, they 
showed little interest in looking for other sources of learning 
besides the teaching materials suggested by the lecturers on 
the institution’s online learning platform. This is probably due 
to the reduction in the amount of time they have to study 
beforehand and because they have already learnt the materials 
recommended by their teachers43-45. Therefore, the search for 
theory through new sources of study should be encouraged in 
order to increase utilisation and knowledge.

Furthermore, when they started the course, the students 
pointed out that they had a moderate level of prior knowledge, 
possibly as a result of previous experience with surgical 
subjects. By the end, however, there was an understanding that 
prior knowledge was more limited than initially indicated. 

This is probably due to the lack of contact with surgical 
components during the undergraduate course, a factor that 
does not reinforce learning over the semesters, and also due to 
the holiday period, when students take the opportunity to rest 
without getting involved in academic activities46,47.

Module environment
When it comes to the teaching environment, physical 

safety is essential. Almost one hundred percent of the students 
agreed at the beginning of the module that the organisation 
of the laboratories would influence their learning. By the end, 
however, there was a decline in this understanding. 

This trend also occurred with regard to the importance 
attributed to wearing standard clothing in practice 
environments, with a roughly ten per cent reduction by the 
end of the component. Lack of awareness of the importance of 
safety protocols, even in educational environments, can lead to 
inadequate biosafety attitudes in real-life situations48,49. 

In addition, psychological security is just as important 
for enhancing learning. The concept of “educational security” 
suggests that students feel comfortable learning and growing 
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professionally without fear of negative repercussions for 
mistakes or interpersonal risks50. This can be challenging in 
environments with constant evaluation and rigid hierarchies, 
especially in the surgical field. 

Nevertheless, during the module in question, the 
students revealed that they felt welcome and comfortable 
in the personal environment – more than ninety per cent 
agreed – showing that a safe environment contributes to 
strengthening teaching.

Evaluation method
This curricular component is assessed by means of 

practical and theoretical multiple-choice tests. When asked 
if they felt comfortable and confident with this evaluation 
model, initially less than a quarter agreed, possibly because 
not everyone was aware of it. By the end of the course, this 
level of agreement had increased, indicating that they were 
prepared for the tests.

For the practical assessment, one of the most widely 
used methods is the Objective Structured Assessment of 
Technical Skills (OSATS), a validated tool for assessing technical 
skills in surgery, adopted by the module. OSATS uses structured 
checklists to assess technical performance in specific tasks by 
students at various practical stations21,51-53. According to Asif54, 
this method can be applied by trained students, maintaining 
reliability comparable to that of expert assessors.

In the discursive questions of the final questionnaire, 
there were reports of nervousness when taking the 
practical test, an emotional state commonly associated with 
assessments55. On the other hand, this stress was mitigated 
due to the comfortable environment provided by the teachers 
and assessors, corroborating the proposition that “educational 
security” is valued in this module50.

With regard to the theory test, the students complained 
about the meticulous detail of the content covered, although 
they recognised the coherence between the questions and the 
topics studied. This reinforces the hypothesis that students do 
not set out to seek more information than that offered by their 
teachers43-45. In addition, there were technical and logistical 
setbacks during the theoretical assessment, which can intensify 
stress and make it difficult to complete.

Initial expectations
At the beginning of the module, when asked about their 

expectations, the students reported an interest in deepening 
their understanding, consolidating their surgical knowledge 
and developing confidence in performing the techniques 
they had learnt, preparing themselves for their internship and 
future medical work. Previous research has shown that the 

active learning approaches applied in each study contributed 
to the students’ academic training, achieving the objectives 
highlighted in this work17,22,24,28,32,39,41.

When asked about the value of good performance 
in the module as a reflection of good performance for the 
internship, the majority of students agreed with the statement 
at the beginning of the course, but the level of agreement had 
decreased by the end.

The internship is divided into compulsory assignments 
in essential areas of medicine, including general surgery56. 
Therefore, a good performance in a surgical subject does not 
mean a good performance in the internship as a whole, because 
this period encompasses other segments. 

Nevertheless, the students indicated from the start 
of this module that it would influence their preparation for 
entering the final period of their undergraduate medical 
training. At the end of the module, around two-fifths of the 
students commented that their experience had been broad 
and positive and had helped them learn and prepare for their 
internship. The rest failed to discuss the issue.

Development of skills
At the end of the module, 91.9% of the students 

indicated that they had efficiently absorbed the content 
covered, reinforcing that the integration of different teaching 
methods can enhance educational results and promote 
more satisfactory learning for students17,22,24,28,32,39,41. This was 
underlined by 95.3% of the students, who agreed that the 
subject had met their expectations.

During surgical training, many students become 
interested in a career in surgery, influenced by practical 
experiences and exposure to the speciality. The use of 
interactive methodologies and the confidence acquired during 
the surgical discipline play a significant role in motivating 
students to choose this speciality25,46,57-59.

In this study, half of the students showed an interest in 
applying to monitor Surgical Skills 2, which may be due to their 
own performance in the module and/or their personal desire to 
work in a surgical speciality in the future and thus keep in touch 
with this area, gaining more experience.

Limitations
Although the results show that active teaching methods 

influence the development of students’ surgical skills, they 
should not be considered absolute or interpreted outside the 
context of this research, which has limitations. The average 
number of students taking part was only 60.8%, possibly 
due to their heavy workload during the period studied. 
Furthermore, the questionnaires were long, time-consuming 
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and were administered twice, which may have discouraged 
students from taking part. Another limitation observed is the 
subjective nature of some variables, as their value depends on 
the experience and understanding of each participant and their 
level of comfort in answering the discursive questions. Thus, 
the study may present information bias, due to the individual 
dedication of each participant in answering the questionnaire 
and uninformative discursive answers.

CONCLUSION
This study showed the effectiveness of active 

methodologies in developing students’ surgical skills in the 
module investigated, focusing on realistic simulations and 
discussion of clinical cases, with the monitoring programme 
contributing to the long-term retention of skills. The practical 
training, conducted in smaller groups and associated with 
the use of simulators, supported learning, although the 
time allocated to individual practice was insufficient. The 
guidance given to students by the monitors in the clinical 
rotations was identified as a positive factor in creating a 
comfortable environment, including in terms of assessment 
methods. However, the students failed to commit to their 
preparatory studies.

The major challenge identified is how to make students 
believe that it is important to study the topics of the lessons 
beforehand, not only using the materials provided by the 
curricular component, but also other sources of information.

Analysis of the teaching methods applied in surgical 
training described in this study offers an important insight for 
medical schools by broadening the understanding of factors 
that influence the learning of technical skills and collaborating 
in the improvement of medical curricula. 
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