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ABSTRACT

INTRODUCTION Critical thinking is gaining an increasing interest as a core competence in medical
education. This study aims to assess the students’ perceived critical thinking competences promoted
during the 6 years in medical school and its association with academic and scientific performance.
METHODS The Faculty of Medicine of the University of Porto was the selected medical school. From
the population enrolled in this study, 544 students (67.6% response rate) have participated in this study. A
critical thinking questionnaire was adopted and translated to Portuguese. Principal components analysis,
Cronbach’s alpha, item-total correlation coefficient, Pearson correlation, student t-test, analysis of
variance and analysis of covariance were estimated.

RESULTS Students express their perception that attending medical school improved their critical
thinking competences, and students concluding the first cycle of studies have the highest perception of
critical thinking improvement. Academic and scientific performances were not determinants to critical
thinking competences. The Portuguese version of the questionnaire was validated.

DISCUSSION The results obtained in this study reinforce the importance of critical thinking
competences in undergraduate medical education, call for the necessity of progression and support the

formal introduction of critical thinking training strategies in the medical curriculum.

KEY WORDS

Critical thinking; undergraduate medical education; Portuguese questionnaire

KEY PHRASES

1. Critical thinking is an important core competence in medical education.

2. Students have the perception that medical education contributes to promote critical thinking
competences.

3. Students concluding the first cycle of studies presented the highest perception of critical thinking
improvement.

4. Academic and scientific performances were not determinants to critical thinking competences.

5. Efforts in promoting critical thinking in medical undergraduate studies should be implemented.



REsumMmo

INTRODUCAO O pensamento critico tem suscitado interesse crescente como competéncia nuclear na
educacdo médica. Este estudo visa identificar a opinido dos estudantes sobre a promogéo de competéncias
de pensamento critico durante os 6 anos de Curso de Mestrado Integrado em Medicina e avaliar a sua
associacdo com realizacdo académica e cientifica.

METODOS A Faculdade de Medicina da Universidade do Porto foi a escola médica escolhida para o
estudo, tendo participado 544 estudantes (taxa de resposta de 67.6%). Foi adoptado e traduzido para
Portugués um questionario de pensamento critico. A andlise de componentes principais, o alfa de
Cronbach, o coeficiente de correccdo de item-total, a correlagdo de Pearson, o student t-test, a analise de
variancia e a analise de co-variancia foram estimados.

RESULTADOS Os estudantes concordam que a sua frequéncia na Faculdade de Medicina melhorou as
suas competéncias de pensamento critico e os estudantes que estdo a terminar o Ciclo de Ciéncias Basicas
da Salde (1° ciclo de estudos) sdo os que tém a maior percepcdo de melhoria de pensamento critico. A
realizacdo académica e cientifica ndo foram determinantes para as competéncias de pensamento critico. A
versdo portuguesa do questionario foi validada.

DISCUSSAO Os resultados obtidos neste estudo salientam a importancia das competéncias de
pensamento critico na educacdo médica, alertam para as mudancas necessarias e apoiam a implementacéo

de estratégias para tornar mais significativa a introducdo do pensamento critico no curriculo médico.

PALAVRAS-CHAVE - Pensamento critico; educagio médica pré-graduada; questionario em portugués

FRASES-CHAVE

1. O pensamento critico € uma componente nuclear importante na area da educagdo médica

2. Os estudantes tém a percep¢do que a educacdo médica contribui para a promocéo de competéncias do
pensamento critico.

3. Os estudantes que concluiram o primeiro ciclo de estudos apresentaram uma maior percep¢do de
melhoria de pensamento critico.

4. A realizacdo académica e cientifica ndo foram determinantes para aumentar as competéncias de
pensamento critico.

5. Devem ser empregues esfor¢os na promogao de pensamento critico na educagdo médica pré-graduada.
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INTRODUCTION

Institutions involved in training health professionals are permanently concerned with improving
the quality of their graduates for meeting healthcare demands. ™ Based on recent significant
investigations, important educational developments were made, following reports from the Bologna
Declaration'®¥, Global Minimum Essential Requirements, ©! the Middle States Commission on Higher
Education, ©! the consensus reached by the Association of American Colleges and Universities in 2004 [°!
and the Tomorrow’s Doctor recommendations from the General Medical Council. I ® These documents
consider critical thinking as a core skill that medical students should acquire and demonstrate during their
undergraduate study. In this context, medical schools have been recently highlighting the importance of
critical thinking in their educational strategies. &%

Critical thinking was born concomitantly with philosophy and has always thrilled those intrigued

t [13, 14] [6, 13,

by the wonders of human though gaining a special place in education during the last century.
15471 Although its conceptualization has evolved, it is a rather subjective topic of much debate and a
universally accepted definition has not naturally emerged. 235 8] Nevertheless, there are some cognitive
skills and affective dispositions inherent to the ideal critical thinker, which can be applied across various

fieldS [6, 8, 14, 15, 17-21]

The academic and personal benefits of critical thinking are well established in different contexts.
(6, 10, 11, 16, 18, 19. 221 | Medical Education, critical thinking facilitates the transition to the clinical
environment and prevents the tendency of becoming non-critical and non-discerning. Critical thinking
also inhibits the practitioner’s performing perfunctory examinations and helps preparing the practitioner
for effectively dealing with the various clinical situations one will meet. ® *! It can be a powerful tool,
resolving the need for creating lifelong learners able to face new challenges * ® % 13 281 and who
understand the role of research in the quality of medical practice. & ° ¥

In fact, health professionals have to face problems they were never confronted with or heard
about during their medical education and/or problems that do not have a single or absolutely correct
answer. ™31 Very often clinical decisions must be made about complex tasks with little guidance, and
limited time and resources. Critical thinking can provide broader perspectives, creative solutions, multiple
pathways and more self-regulation, ® which enhances the providing of safe and comprehensive care to

patients and the preventing of negligent practice. [ % 1013 15 17.18,20. 2. 23] e tg the great amount of

information in health sciences today, critical thinking may allow the search and adaptation of the best



answer in a given context and the openness to examine other perspectives. >3 % 17:18.20. 241 gome aythors
advance the idea that critical thinking is common to both clinical and ethical reasoning, being as
important as practical experience and knowledge content, [*% 2]

Considering that critical thinking is a transversal core competence in medical education, this
study aims to assess the self-perceived critical thinking of medical students throughout a medical course

and its association with academic and scientific performance, aiming to establish a sound foundation of

critical thinking in medical education.

METHODS

To answer the proposed objectives, the Faculty of Medicine of the University of Porto was
selected. The Master Degree Course in Medicine is adequate to the Bologna model, has the duration of 6
years and it is organized in 2 cycles: a first cycle corresponding to Degree in Basic Health Sciences with a
duration of 3 years and a second cycle, organized in 2 years of Clinical learning and a last year of
Professional Clinical Clerkship, which includes the elaboration of the Master Degree Thesis. The
participants consist on the students of the first, fourth and sixth year of the Master Degree Course of
Faculty of Medicine of the University of Porto actively enrolled in the 2010/2011 academic year,
corresponding to the freshman students, those who concluded the first cycle of studies and those that are
concluding the second, respectively. From a total of 805 illegible students, 544 (67.6% response rate)
have participated in the study — 231 (75.7% response rate) from the first year, 156 (59.8%) from the
fourth and 157 (65.7%) from the sixth. From the respondents, 326 (63.9%) were females and 184 (36.1%)
were males, 7 (1.3%) students had already another graduation, 14 (2.6%) have published at least one
scientific paper, 45 (8.3%) are or have been enrolled in a research group and 48 (10.6%) have failed at
least one year during their studies. The students had received no formal teaching of critical thinking skills
to answer the questionnaire.

B4 was used, after

To assess critical thinking, a questionnaire published by Castle (2006)
author’s permission. The questionnaire was accordingly adapted to the Portuguese cultural background.
The validation of the Portuguese version of the questionnaire followed two cycles of translation. The first
stage consisted of a forward translation completed by two independent professional translators, resulting

in two initial Portuguese versions. The two versions were synthesized by the translators to create a

consensus version. Afterwards, two different independent translators completed a backward translation.



Finally, a committee of a physician, an epidemiologist and a pharmacist reviewed and compared the final
Portuguese translation and the back translations to obtain a final version.

The questionnaire has two main sections. The first comprises academic performance (current
year in medical school, year of enrolment and another graduation), scientific performance (publication of
a scientific article and member in a research group), gender and a self appreciation of students’ critical
thinking skills. The second section of the questionnaire consists of 12 items (8 positive and 4 negative)

that include appropriate aspects of critical thinking; 4

students are asked to indicate to what extent they
agree or disagree with the item in relation to their current course, using a five category question Likert
scale ranging from 1 to 5 (where 1 equals to strongly disagree and 5 equals to strongly agree). Another
question aims to assess if the students consider, in a global way, their critical thinking skills were
enhanced during the Medical course, using the same five category Likert scale.

To assess the dimensionality of the questionnaire, principal components analysis was used.
Cronbach’s alpha and item-total correlation coefficient were estimated to evaluate the internal
consistency. A good level of consistency was accepted if alpha higher than 0.70. ! The score of the
critical thinking domain was obtained through the mean of the 12 items that constitute the questionnaire.
The Pearson correlation was used to evaluate the association between the critical thinking score with the
mean value of the question that assesses the students’ global perception. To compare two independent
samples, it was used the student t-test, and analysis of variance was used to compare more than two
independent samples. The analysis of covariance was used to assess the main effect of the curricular years

on critical thinking, controlling the effect of self-perceived critical thinking and adjusting for gender. The

significance level was set at 0.05. For the data analysis, it was used the IBM SPSS Statistics 19® software.

RESuULTS

Descriptive

The descriptive analysis of the questionnaire’s items is represented in Table 1. The items mean
of the scale ranges from 3.47 (SD 0.90) to 4.40 (SD 0.64), from items “Most tutors have encouraged me
to explore the ideas, theories, assumptions and procedures related to the subject area” and “My interest in

issues and questions related to my subject area has increased”, respectively (Table 1).



Dimensionality

The scree plot (Figure 1) shows that the first eigenvalue is approximately 3 times higher than the
second. First component accounts for 35% percent of the variance and that the second accounts for only
12%. Considering only one component, all positive questions have a factor loading value above 0.4 and
all the negative questions have a factor loading value less than -0.4 (Table 1).

Internal consistency

Cronbach’s alpha is 0.82 and its value always decreases if any of the 12 items is deleted.
Additionally, 11 of the 12 items have an item-total correlation coefficient above 0.40 (Table 1).
Construct Validity

The correlation between the critical thinking score with the students’ global perception is 0.62 (p
< 0.01) and the correlation between the critical thinking score with the student’s own critical thinking
appreciation is 0.21 (p < 0.01).

Critical thinking

The mean of critical thinking score is 3.93 (SD 0.43) (Table 2). The critical thinking score is
higher for females (3.97; SD 0.41) than males (3.87; SD 0.42) (p < 0.01). There are no significant
differences between students who have another graduation (3.84-3.93; p 0.57), have published at least one
scientific paper (3.94-3.93; p 0.95), are or were enrolled in a research group (3.94-3.93; p 0.91) or have
failed at least one year during their studies (3.81-3.94; p 0.11) (Table 2).

The effect of curricular years on critical thinking (reference first year) was determined by
controlling the effect of self-perceived critical thinking and adjusting for gender. The first year obtains
3.88 (IC 95%: 3.83-3.94), the fourth 3.98 (IC 95%: 3.92-4.05) and the sixth 3.91 (IC 95%: 3.84-3.98)
(Figure 2). It is observed that, medical students feel medical school provides higher critical thinking in
fourth year as compared with first year. The first and sixth years are considered similar, with no

significant differences.

DiscuUssIiON

This study reveals that medical students consider that Medical School improved their critical
thinking competences. Although not the main objective of this work, the Portuguese version of the
questionnaire proves to be a reliable and valid instrument suitable to be used in other, similar scenarios.

These results are consonant with the modern recommendations of developments in medical education 2



68 and the literature review allowed the identification of studies with similar results. ™* ?®! However,
studies that showed no improvement of critical thinking competences during undergraduate medical
education were not found. There are several factors that might have contributed to this result. Since 2007,
Faculty of Medicine of the University of Porto is actively engaged in the Bologna Process, where the
development of transversal core competences like critical thinking are highlighted and included in the
curricula. ®* A combination of the openness and motivation of medical students towards critical
thinking competences, the unique environment of higher-level learning, the contact with idiosyncratic
fellows, and the extra-curricular activities and personal changes that occur might also justify the results.
19l

This study also shows that students who concluded the first cycle of studies are more likely to
agree that medical school contributed towards fostering critical thinking competences when compared
with the freshman students. The students who are completing the second cycle show a similar level of
self-perceived contribution of medical school when compared to freshman students. The preconceived
notions of first year students towards Medicine at the start of their first cycle of studies, and their more
informed perceptions after actually finishing it, might explain the first result. During the literature review
there were no studies found that showed similar results expressing the difference in the appreciation of
critical thinking, observed between the fourth year and the end of the undergraduate medical education.
The fear of becoming incompetent practitioners, *”! the overloading of demanding academic tasks (the
master thesis and access to medical residence programs) during the last year, the more precise
appreciation of medical education in the final year of undergraduate degree, the unfulfilled expectations
of the clinical cycle, the unswerving reliance on evidence-based results and/or the curricular differences
between the two cycles of studies might be possible explanations for this difference.

Additionally, this study shows that academic and scientific performances were not determinants
to critical thinking competences. It was only observed significant difference in gender, with females
thinking that medical school had a heavier contribution in fostering critical thinking competences than
males, which fits with other study that also show that females have higher critical thinking scores. 4

The main limitation of this study is it cross-sectional nature. It is not totally clarified if
differences observed are between cohort of students or real differences between years.

Although critical thinking is gaining increasingly more interest among medical educators and

students are motivated towards critical thinking, more should be done to actively widespread it as a



current practice in medical education. Medical Faculties are well positioned to model higher-level
thinking for their students in the clinical setting ©* %! and they could make a better use of this opportunity.
Educational interventions aiming to sensitize and educate teachers, adoption of suitable teaching
strategies and technologies 1% 12 16 18 22 241 and assessment methodologies as triggers to actively
encourage students towards critical thinking, should be promoted. ™®! As Paul (2005) says “deep change
takes time, patience, perseverance, understanding, and commitment” ¥ but ultimately might be the
needed answer.

The results obtained in this study reinforce the importance of critical thinking competences in
undergraduate medical education, alert the medical community to the necessity for progress and support

in the formal introduction of critical thinking training strategies in the medical curriculum.

ACKOWLEDGMENTS

I acknowledge the support of students of Faculty of Medicine of the University of Porto who
collaborated in data acquisition and Center of Medical Education of Faculty of Medicine of the University
of Porto (Isabel Lourinho, Joselina Barbosa and Milton Severo). | acknowledge the permission of use of
the questionnaire, provided by the author, Alan Castle.

I also acknowledge the support of my friends, whose ideas strengthened this adventure of

knowledge and my Mother, Father, Brother and Joana, who were always supporting and believing in me.

REFERENCES

1. Dienstag JL: Relevance and rigor in premedical education. N Engl J Med 2008, 359(3):221-
224.

2. Christensen L: The Bologna Process and medical education. Med Teach 2004, 26(7):625-629.

3. Patricio M, den Engelsen C, Tseng D, Ten Cate O: Implementation of the Bologna two-cycle

system in medical education: where do we stand in 20077 - results of an AMEE-MEDINE
survey. Med Teach 2008, 30(6):597-605.

4. Patricio M, Harden RM: The Bologna Process - A global vision for the future of medical
education. Med Teach 2010, 32(4):305-315.

5. Global minimum essential requirements in medical education. Med Teach 2002, 24(2):130-

135.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Critical thinking as a core academic skill: a review of literature. Office of Outcomes
Assessment University of Maryland University College; 2006:1-17.

Maudsley G, Strivens J: Promoting professional knowledge, experiential learning and
critical thinking for medical students. Med Educ 2000, 34(7):535-544.

Maudsley G, Strivens J: 'Science’, ‘critical thinking' and ‘competence’ for tomorrow's
doctors. A review of terms and concepts. Med Educ 2000, 34(1):53-60.

Jenicek M: Towards evidence-based critical thinking medicine? Uses of best evidence in
flawless argumentations. Med Sci Monit 2006, 12(8):RA149-153.

Harasym PH, Tsai TC, Hemmati P: Current trends in developing medical students’ critical
thinking abilities. Kaohsiung J Med Sci 2008, 24(7):341-355.

Hendricson WD, Andrieu SC, Chadwick DG, Chmar JE, Cole JR, George MC, Glickman GN,
Glover JF, Goldberg JS, Haden NK et al: Educational strategies associated with development
of problem-solving, critical thinking, and self-directed learning. J Dent Educ 2006,
70(9):925-936.

West DC, Pomeroy JR, Park JK, Gerstenberger EA, Sandoval J: Critical thinking in graduate
medical education: A role for concept mapping assessment? JAMA 2000, 284(9):1105-1110.
Daly WM: Critical thinking as an outcome of nursing education. What is it? Why is it
important to nursing practice? J Adv Nurs 1998, 28(2):323-331.

Castle A: Assessment of the critical thinking skills of student radiographers. Radiography
2006, 12(2):88-95.

Simpson E, Courtney M: Critical thinking in nursing education: literature review. Int J Nurs
Pract 2002, 8(2):89-98.

Quitadamo 1J, Kurtz MJ: Learning to improve: using writing to increase critical thinking
performance in general education biology. CBE Life Sci Educ 2007, 6(2):140-154.

Fisher A: Critical Thinking an Introduction: Cambridge University Press; 2001.

Paul R: The state of critical thinking today. New Directions for Community Colleges 2005,
2005(130):27-38.

Scott JN, Markert RJ, Dunn MM: Critical thinking: change during medical school and

relationship to performance in clinical clerkships. Med Educ 1998, 32(1):14-18.

10



20.

21.

22.

23.

24,

25.

26.

27.

28.

Facione NC, Facione PA, Sanchez CA: Critical thinking disposition as a measure of
competent clinical judgment: the development of the California Critical Thinking
Disposition Inventory. J Nurs Educ 1994, 33(8):345-350.

Facione PA: Critical Thinking: a Statement of Expert Consensus for Purposes of
Educational Assessment and Instruction ‘the Delphi Report'. Millbrae CA: California
Academic Press; 1990:1-19.

Facione PA: Critical thinking: what it is and why it counts. Insight Assessment / The
California Academic Press: Millbrae CA 2010:1-23.

Facione NC, Facione PA: Critical Thinking and Clinical Judgment. Insight Assessment / The
California Academic Press: Millbrae CA 2008:1-13.

Edwards SL: Critical thinking: a two-phase framework. Nurse Educ Pract 2007, 7(5):303-
314.

Nunnally J, Bernstein I: Psychometric theory. 3rd edition. New York: McGraw-Hill; 1994.
Antepohl W, Domeij E, Forsberg P, Ludvigsson J: A follow-up of medical graduates of a
problem-based learning curriculum. Med Educ 2003, 37(2):155-162.

Kruger J, Dunning D: Unskilled and unaware of it: how difficulties in recognizing one's own
incompetence lead to inflated self-assessments. J Pers Soc Psychol 1999, 77(6):1121-1134.
Platt MJ, Alfirevic Z, McLaughlin PJ: The 'Critical thinking Module'--a grant proposal

simulation exercise. Med Educ 2000, 34(11):951-952.

11



Table 1 — Items descriptive statistics, factor loading and internal consistency

Corrected Cronbach's
Item-mean Factor .
(SD)’ loading" Item-Total ~ Alpha if ltem
Correlation Deleted

1 I have learnt more about how to approach complex issues in a variety of 4,05 (0.61) 0.72 0.59 0.79
ways

) I have j?eldom found myself actively engaged in thinking about complex 3.89 (0.82) 045 0.35 0.81
issues

3 | h_ave improved my ability to judge the value of new information or 3.97 (0.58) 0.67 053 0.80
evidence presented to me

4 | have learnt more about how to analyse the key issues in my subject area 4.08 (0.53) 0.63 0.49 0.80

5 | h_a\{e not |mprove<§ my ability to give sound reasons for my beliefs, 4,08 (0.75) 065 0.54 0.80
opinions and ideas

6 | ha\_/e de_veloped a r_nore o_pen-mln_ded approach in interpreting, analysing 3.96 (0.63) 0.65 0.52 0.80
and judging alternative points of view

7 My interest in issues and questions related to my subject area has 4.40 (0.64) 0.51 0.40 0.81
increased

8 I have developed a more focused and systematic way of thinking 3.94(0.72) 0.59 0.47 0.80

9 | have IearnF more abc_)ut how to justify why certain procedures are 3.95(0.71) 0.63 0.50 0.80
undertaken in my subject area

10 Most tut_ors have encouraged me to explore thfa ideas, theories, 3.47 (0.90) 0.50 0.45 0.80
assumptions and procedures related to the subject area

1 Most tutors have not_ demonstrated hOVY to thmki and express myself in a 3.54 (0.91) 054 0.48 0.80
more reasonable, objective and evaluative way

12 Most assessments have not stretched my intellectual abilities * 3.80(0.94) -0.48 0.41 0.81
% variance explained by 1st factor 34.95
Cronbach's Alpha 0.82

“SD - Standard Deviation

*for one component solution

* Negative item; the score of the item-mean was reversed



Table 2 — Critical Thinking score by gender and academic and scientific performance

N* (%) Mean (SDY) P — value
Total 544 3.93(0.43)
Gender
Female 326 (63.9) 3.97(0.41) 0.01
Male 184 (36.1) 3.87(0.42)
Another Graduation
No 537 (98.7) 3.93(0.43) 057
Yes 7(1.3) 3.84(0.56)
Failed at least on year
No 404 (89.4) 3.94 (0.43) ol
Yes 48 (10.6) 3.81(0.55)
Research group
No 495 (91.7) 3.93(0.41) 001
Yes 45 (8.3) 3.94(0.54)
Scientific paper published
No 524 (97.4) 3.93(0.42) 0.05
Yes 14 (2.6) 3.94 (0.63)

“N — Number of respondents

3D - Standard Deviation
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Figure 1 — Principal analysis components scree plot from critical thinking questionnaire
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Figure 2 - Mean values and 95% confidence intervals for curricular year critical thinking adjusted for gender and self
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* p<0,05 (reference first year)



. Inquérito sobre Pensamento Critico .

(A codificar pelo Investigador)

Este inquérito enquadra-se no ambito da Unidade Curricular Dissertagdo/Monografia/Relatério de Estagio Profissionalizante e tem como
objectivo avaliar o pensamento critico dos estudantes da FMUP.

A confidencialidade dos dados é salvaguardada.

1. N° Mecanografico:

2. Em que ano lectivo fez a sua inscrigdo na FMUP? / ex1015(/10]6

3. Tem licenciatura noutro Curso? QO Ndo QO Sim 4. Género: O feminino O masculino

5. Ja publicou artigos cientificos? O Ndo O Sim

Se sim:
Quantos artigos publicou em revistas internacionais? Destes, quantos artigos foi 1° autor?
Quantos artigos publicou em revistas nacionais? Destes, quantos artigos foi 1° autor?

6. Esta ou ja esteve integrado em algum Grupo de Investigagdo? O Nao O Sim Se sim, quantos?

7. Como avalia a sua capacidade critica?

O Muito Ma O Ma O Razoavel O Boa O Muito Boa

8. Conhecimento e capacidade critica do estudante:

Por favor indique em que medida concorda ou discorda com as seguintes afirmagdes, preenchendo o respectivo circulo.

Concordo N&o tenho a Di d Discordo
Enquanto estudante da FMUP: fortemente ~ concordo certeza Iscordo fortemente

Melhorei o meu conhecimento sobre como abordar assuntos 0O e 0O 0O e
complexos de diferentes maneiras

Quase nunca me vi activamente envolvido no pensamento sobre
assuntos complexos

©) ©) ©)
Melhorei a minha capacidade para fazer julgamentos de valor
sobre novas informagdes ou evidéncias que me sao O @) O
apresentadas

©) ©) ©)

Melhorei a minha capacidade de analisar os assuntos chave do
Curso de Medicina

O O O

O
O
O

N&o melhorei a minha capacidade de fundamentar devidamente
as minhas crengas, opinides e ideias

©)
©)
©)
©)
©)

Desenvolvi uma abordagem de maior abertura na interpretagéo,
na analise e no julgamento de pontos de vista alternativos

©)
@)
@)
©)
@)

Aumentou o0 meu interesse em assuntos e questdes relacionados
com o curso de Medicina

Desenvolvi uma maneira de pensar mais focada e sistematica

Melhorei 0 meu conhecimento sobre como justificar o motivo
pelo qual séo seguidos determinados procedimentos na area da
Medicina

Os professores encorajaram-me a explorar ideias, teorias,
pressupostos e procedimentos relacionados com a area da
Medicina

O O O
O O O
O O O
O O O
O O O

©)
@)
@)
©)
@)

Os professores ndo demonstraram como posso pensar e 0O e 0O 0O e
expressar-me de maneira mais razoavel, objectiva e critica

As avaliages realizadas ndo aumentaram as minhas

competéncias O O O O @)

9. De uma forma global, considera que a sua capacidade critica aumentou enquanto estudante da FMUP?

O Concordo fortemente O Concordo O Nao tenho acerteza O Discordo O Discordo fortemente
29234
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. Critical Thinking Appreciation Questionnaire

(Codified by the Investigator)

This investigation falls within the scope of the Master Thesis of Tiago Adrega Cardoso, 6th year medical student, and aims to assess

FMUP students' critical thinking appreciation.

The anonymity of data is guaranteed.

1. Student's ID:

2. When was your course enrollment in FMUP?

3. Do you have another graduation?

ONo O Yes

5. Have you published any scientific paper? ONo O Yes

In case of affirmative answer:
How many papers have you published in
international journals?

How many papers have you published in
Portuguese journals?

6. Are you or have you been actively enrolled in a Research Group?

7. How would you assess your critical thinking capacity?

O Very bad O Bad O Reasonable O Good

8. Student's Critical Thinking appreciation of FMUP:

eg:

0

/10

4. Gender: Q female

How many were you the 1st author?

How many were you the 1st author?

O No

O Yes

O Very good

O male

If affirmative,
how many?

Please indicate to what extent you agree or disagree with the following statements by filling the respective circle:

As a FMUP’s student:

| have learnt more about how to approach complex issues in a
variety of ways

| have seldom found myself actively engaged in thinking about
complex issues

| have improved my ability to judge the value of new information
or evidence presented to me

| have learnt more about how to analyse the key issues related to
Medicine

| have not improved my ability to give sound reasons for my
beliefs, opinions and ideas

| have developed a more open-minded approach in interpreting,
analysing and judging alternative points of view

My interest in issues and questions related to Medicine has
increased

| have developed a more focussed and systematic way of
thinking

| have learnt more about how to justify why certain procedures
are undertaken in Medicine

Most tutors have encouraged me to explore the ideas, theories,
assumptions and procedures related to Medicine

Most tutors have not demonstrated how to think and express
myself in a more reasonable, objective and evaluative way

Most assessments have not stretched my intellectual abilities

Strongly
agree

O

O
O
O

o O

O O O

©)

O

O

Agree

O

o O O O o o o o

@)

O

O

Neither

O

O O O O o o o o

@)

O

O

9. In a global perspective, do your critical thinking capacity was enhanced as a FMUP's student?

O strongly agree O Agree O Neither O Disagree

O Strongly disagree

. Thank you for the precious collaboration!
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