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» Abstract

Introduction: Critical appraisal of medical literature is a
challenging step of the evidence-based medicine practice. Many
assessment questionnaires have been published in the literature,
but they have mainly focused on all the evidence-based medicine
practice process. The authors aimed to develop and validate a
questionnaire assessing the critical appraisal skills of medical
students from the same Faculty.

Methods: The questionnaire was developed by item generation
through a review of the literature and an expert committee.
The questionnaire was validated in terms of content validity
and construct validity. Fitness of data for analysis was checked
through Kaiser-Meyer-Olkin (KMO) and Bartlett’s sphericity.
Construct validity was carried out using a principal axis
exploratory factor analysis (EFA) with ‘varimax’ rotation to study
the internal structure of the questionnaire and to extract the test
major factors. The questionnaire was administrated to a cohort
of under and postgraduate medical students (n=84) to evaluate
the test reliability and select the best items. The reliability of
the questionnaire was assessed by Cronbach’s alpha coefficient
to evaluate the internal consistency. The correlations between
the self-confidence and satisfaction dimension score, the critical
thinking dimension score, the learning style dimension score, the
Fresno-adapted test scores and the total score were assessed using
the Spearman’s correlation test.

Results: The questionnaire consisted of 31 items. A factorial
analysis grouped the items into 3 dimensions that consisted of the
self-confidence and satisfaction dimension, the critical thinking
dimension and the learning style dimension. Cronbach’s alpha
accounted for 0.95, CI95% [0.9-1] for the entire questionnaire.
The factor analysis explained 79.51% of the variance. The
external validity assessment based on a Spearman’s correlation
study highlighted a weak correlation between the total scores
and the critical thinking dimension and the self-perception and
satisfaction dimension.

Conclusion: In spite of the limitations of this study, mainly the
small number of the students recruited, the questionnaire seems
to measure with adequate reliability the competences of under
and postgraduate medical students.
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Introduction
Evidence-based medicine (EBM) skills are
compulsory in medical practice. Many
teaching techniques have been described in
the literature that are mainly sustained by
cognitivist and behaviourist learning theories.
The assessment of the critical appraisal skills
varied in the different studies. Some authors
assessed these skills using self-assessment
or self-confidence questionnaires before and
after the training, focusing on cognitive skills.
Others, also used questionnaires focusing on
the reflexive skills or attitudes using scales
like the EPIC scale (1). Moharari RS, et al.
used the Consolidated Standards of Reporting
Trials (CONSORT) checklist before and after
the course in order to assess the students’ skills
(2). Nieminen P, et al. used a self-administered
questionnaire (3). The questionnaire consisted of
three different questions assessing the students’
knowledge of EBM principles. Shehata GM, et
al. assessed critical thinking and attitudes of the
learners using a self-administrated questionnaire
assessing cognitive skills and reflexive attitudes
(4). Stern DT, et al. used the script concordance
test concept by using a questionnaire containing
structured questions about a specific article
and comparing the residents’ answers to the
tutors’ answers (5). Another consensual test
is represented by the FRESNO test which
assesses EBM skills including critical appraisal
competences (6). The authors aimed to design
and validate a questionnaire assessing the
cognitive, conative, critical thinking, attitudes
and satisfaction of the participants to training
sessions centred on critical appraisal of medical
literature learning. They developed a post-
training self-assessment questionnaire that
was designed and validated according to the
questionnaire developed by Tsang S, et al. (7).

Methods

The validation of the questionnaire occurred
according to the Tsang S, et al’s. steps (7). The
first phase consisted of the formation of an expert
committee and the identification of items for the
questionnaire, the second phase involved a pilot
test of the first version, the assessment of the
internal reliability, an exploratory factor analysis
with orthogonal varimax rotation for each item
and an external examination of correlations
between the attributes and other characteristics
of the respondents.

Participants: The participants were
undergraduate and postgraduate medical students
who accepted to be involved in a training
workshop centred on the critical appraisal of

70

medical literature and tutored by the same tutor.
The sample size wasn’t calculated because of
the volunteer character of the participation. The
students included fulfilled all the items of the
questionnaire and answered to a final test adapted
from the Fresno test. The latter is a published
test containing 7 short answer questions, 2
mathematical questions and 3 fill-in-the blank
questions. It was used to assess the residents’
knowledge of EBM principles. We modified the
Fresno test in order to focus only on the critical
appraisal of the literature. For that reason, 6
short-answer questions were added in relation
to a part from an original manuscript dealing
with a diagnostic test.

Item development and selection: In phase
one, a review of the literature was performed by
searching for papers and questionnaires related
to the assessment of evidence-based practice
in general and critical appraisal competencies
in particular. Scientific databases (PubMed,
Embase) were consulted looking for research
published between 2015 and 2022. General
descriptors employed were: ‘critical appraisal
of medical literature’ AND ‘evidence’ AND
‘evidence-based medicine” AND ‘practice’
AND ‘knowledge’ AND ‘skills’. The search was
limited to English language.

For the second step, an expert committee was
formed in order to develop the items.

The expert committee: An expert committee
was created in order to conceive the different
items. This committee used to meet once a month
during 3 months in order to assess the literature
and to prepare the different dimensions of the
questionnaire. This committee was composed
of three full professors who were used to tutor
students from different levels and to teach the
different principles of the EBM in general
with focus on the critical appraisal of medical
literature. Nine workshops were organized and
during these workshops, 150 students attended
the workshops. 84 students completed the
questionnaire.

Identifying dimensionality of construct:
The experts reviewed the literature in order
to identify the different dimensions able to
influence the practice of critical appraisal of
medical literature. Even if, the majority of the
studies dealing with the critical appraisal practice
were based on satisfaction questionnaires or
concerned formative assessment, the experts
supposed that learner style, the attitudes, the
conative profile, the self-confidence, the critical
thinking profile and the satisfaction were more
likely to influence the practice of appraising
medical literature.
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Description of the initial questionnaire:
The initial questionnaire conceived by the
experts assessed 6 dimensions that consisted of:
the learning style of the trainees, the attitudes,
the conative dimension, the critical thinking
dimension, the self-confidence potential and the
satisfaction.

Learning style: The learning strategies of
medical students focused on their ability to usereal
cases of patients for their learning, their potential
to recall facts related to a new learning by using
many exercises or by repeating the information
till memorizing it. The aim of this dimension was
to differentiate learners who prefer using active
pedagogy principles and tend to be autonomous
and those who prefer traditional pedagogy and
are passive learners. The questions were adapted
from the questionnaire used by Nieminen P, et
al. in their study about the assessment of critical
appraisal competencies among Finnish dental
students (3).

Attitudes dimension: Assessing the attitude
dimension focused on the students’ tendency to
be interested only in attractive themes or even
in necessary ones. The questions related to the
attitudes were adapted from the questionnaire of
Baum KD, et al. (8).

Conative dimension: Assessing the conative
domain focused on the students’ potential to
apply the different principles they learn in clinical
settings. For that reason, the students were asked
about their motivation to become a doctor: Do
they want to become doctor for wealth or for
saving lives? The questions used in the conative
domain were adapted from the questionnaire
published by Maloney LM, et al. (9).

Critical thinking dimension: Assessing the
critical thinking profile of the students focused on
their needs to search for criteria, their sensitivity
to context and their tendency to regularly assess
their competencies and to correct their learning
strategies when needed. The questions were
adapted from the questionnaire published by
Shehata GM, et al. about critical thinking and
attitude of physicians towards EBM in Egypt
(4). The questions related to the critical thinking
potential of the participants were articulated
around its 3 characteristics stipulated by Lipman
M. (10). These characteristics consist of searching
for criteria, sensitivity to context and self-
correction.

Self-confidence dimension: The questions
related to the self-confidence domain were
adapted from the evidence-based practice
confidence (EPIC) scale published by Rohwer
A, et al. (1). They assessed the students’ self-
confidence about their capacities to appraise
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medical literature after the workshop.

Satisfaction domain: The questions assessing
the participants’ satisfaction were centred on the
students’ satisfaction concerning the duration of
the training or the training environment.

After the identification of the construct’s
dimensionality, the expert committee developed
the items, determined the questionnaire length
and reviewed the initial items pool.

Questionnaire presentation: For the expert
committee, every researcher made a thematic
analysis of the data and coded them for quite
specific concepts or dimension. A consensus was
reached concerning the items and the rating of
each item.

Rating the different dimensions: As the
questions were Likert scaled, the experts agreed
that items scored 4 or 3 by the students highlighted
high levels related to the dimension assessed, the
items scored 0 and 2 pointed out intermediate
levels and items scored 1 or 0 were related to low
levels. The accurate rating of each dimension is
detailed below:

Learning style: This dimension contained 4
items. Scores accounting for <8 were correlated to
a passive learning strategy. Scores tending to be
between [8-12] were correlated to an intermediate
learning strategy and scores between [12-16]
were correlated to an active learning strategy.

Attitudes: This dimension contained 3 items.
Scores between [9-12] were considered correlated
to a positive attitude towards the critical appraisal
practice, scores between [0-6] as correlated to
a negative attitude and scores between [6-9] as
correlated to an intermediate attitude.

Self-confidence dimension: This dimension
contained 16 items. The experts considered scores
between [48-64] as correlated to a good self-
confidence perception, scores between [32-48]
as correlated to an intermediate self-confidence
perception and scores <32 as correlated to a
negative self-confidence perception.

Conative dimension: This dimension
contained 6 items. The experts considered scores
between [18-24] as correlated to a high potential
to use the principals of critical appraisal, scores
between [12-18] as correlated to an intermediate
potential to reproduce the experience and scores
between [0-12] as correlated to a negative
potential to appraise medical literature.

Critical thinking dimension: This dimension
contained 4 items. The experts considered scores
between [0-8] as correlated to a low critical
thinking potential, scores between [8-12] as
correlated to an intermediate critical thinking
potential and scores between [12-16] as correlated
to a high critical thinking potential.
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Satisfaction dimension: This dimension
contained 3 items. The experts considered
scores between [9-12] as correlated to a high
satisfaction, scores between [6-9] correlated to
a mild satisfaction and scores <6 correlated to
dissatisfaction.

Validation procedures and data analysis

Content validity: The experts answered clear
and easy questions covering all the determinants
of critical appraisal practice.

Pre-Validation study: Thirty medical students
inthe third year of medical education (TYME) were
asked about their understanding of the reviewed
items. After modifying the items according to
the students’ comprehension and suggestion, the
authors administered the first draft to a sample of
TYME and continuing medical education (CME)
students. The instrument was administered to the
different students who attended the same training,
tutored by the same tutor and centred on the
critical appraisal of medical literature.

Construct _validity: Kaiser-Meyer-Olkin
(KMO) and Barlett’s sphericity tests were used to
check the fitness of data and the sample adequacy.
KMO>0.5 was related to a good sampling
adequacy. Construct validity was carried out
using a principal axis exploratory factor analysis
(EFA) with ‘varimax’ rotation. The number of
dimensions or items was validated by examining
the sorted factor loadings, eigen values and scree
plots. Kaiser criterion (eigen values>1 only once)
and the degree of explanation of variability (first
main component>40%) were used to validate
unidimensional domains (11). The range of factor
loading scale is usually between -1.0 and +1.0 and
the experts agreed to accept values above 0.5 (12).
Examining the correlations between attributes
and the characteristics was used to evaluate
the external construct validity. Specifically, we
hypothesized that the score of the questionnaire
should be highly intercorrelated with the learning
style or the critical thinking profile. Besides,
we hypothesized that the adapted Fresno test
should be correlated to the self-perception-
satisfaction profile and learner style, whereas the
critical thinking profile should be only modestly
intercorrelated.

Internal consistency: The internal consistency
was evaluated using the Cronbach’s alpha
coefficient (13). The experts agreed that the
accepted value of internal consistence is at least
0.6 to 0.7. If the Cronbach Alpha coefficient value
for a question is below 0.6, the experts agreed to
delete the item. Because of COVID-19 restrictions,
test-retest reliability wasn’t administered.

Revision of the items of the questionnaire; In this
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final stage, the experts could revise items or delete
them according to the principal component analysis
(PCA) and Cronbach’s alpha coefficient (12).

External validity: It was assessed using the
Pearson’s or Spearman’s coefficients.

The mean score and standard deviation
were used to express the different scores, while
frequency was used for categorical variables.
The correlations between the self-confidence and
satisfaction dimension score, the critical thinking
dimension score, the learning style dimension
score, the Fresno-adapted test scores and the
total score were assessed using the Spearman’s
correlation test. The Kolmogorov-Smirnov test
for normality was applied, and all analyses were
performed using IBM Corp. Released 2015.
IBM SPSS Statistics for Windows, Version 23.0.
Armonk, NY: IBM Corp.

Research approval: This study was approved
by a research committee of a University Hospital
(Ref 01/2022).

Ethical Consideration: The present study
was conducted according to the principles of the
Declaration of Helsinki. Ethical approval for the
study was obtained from the ethic committee of
a University Hospital (Ref 07/2022). Besides, the
participants were made aware of the purpose of
the study, the anonymous nature of the purpose,
the anonymous nature of the dataset generated
and the option to not respond if they so wished.
This information served as the basis for an
informed consent from each respondent.

Results

Preliminary pilot study: A preliminary
pilot study was conducted including 84 students
consisting of 68 women and 16 men with a mean
age of 24 years (SD: 1.9). 59 students were in the
TYME and 24 students were postgraduates.

Validity of the questionnaire: This step
consisted of assessing the content and construct
validity of the questionnaire.

Content Validity: To assess the content
validity, 2 experts reviewed the final version
of the questionnaire and were asked about its
adequacy. The experts reviewed the questions
and didn’t add modifications.

Construct Validity: Firstly, the 36 items
correlated at least 0.3 with at least one other item,
suggesting reasonable factorability. Secondly,
the Kaiser-Meyer-Olkin measure of sampling
adequacy was 0.87 (p<0.001), suggesting that
the factor analysis was appropriate for this data
set. Barlett’s test of sphericity was significant
Chi-square= 2622.285, p< 0,001). The diagonals
of the anti-image corelation matrix were all over
0.5, supporting the inclusion of each item in the
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factor analysis. Finally, the communalities were
all above 0.3 further confirming that each item
shared some common variance with other items.
Visual inspection of the scree plot revealed that
the point of inflexion in the plot occurred at the
nineth factor, indicating that eight factors should
be retained (Figure 1).

Table 1 represents the different factors with
the variance of each component. Given these
overall indicators, EFA was conducted with all
36 items. The EFA (principal components) using
varimax rotation to account for the relationship
among the factors yielded an 8-factor structure
that explained 79.51% of the variance data.

Figure 2 illustrates the 3 factors retained.
They explained 44.16 of the variance of the data.
The experts decided to rule out one item (AttQ33)
because it couldn’t be included in the same axis
with the other questions.

Factor 2 contained 7 items dealing with ‘critical
thinking’, explaining 7.73% of the variance of the
data. The experts decided to rule out the items
ConQ7: ‘I want to become a doctor in order to help
the society’ because it couldn’t be part of the critical
thinking profile. The learnQl question: “for my
learning, [ need real cases in order to link the theory
to the practice” and the item AttQ6 stating that
“themes integrating real cases are more interesting”

also centred on the same theme of clinical reasoning
and are quite similar so that the experts decided to
retain the learnQl1 question because it presented a
higher eigen value. ConQ8 and ConQ9 items were
ruled out because they showed a high eigen value
in more than a factor (respectively, factors 3/factor
4 and factor 7/ factor 8).

Factor 5 contained 2 items explaining 3.72% of
the variance of the data. The experts estimated that
both questions couldn’t be grouped together because
LearnQ4 was related to the learner style, and AttQ5
was intimately close to attitudes and behaviourism.

Factors 6 (2 items): ‘learner style’ contained
Learn Q3 and learn Q2 questions.

In conclusion, EFA highlighted 3 factors:
Factor 1 (22 items) dealing with ‘self-perception
and satisfaction profile,” factor 2 dealing with
‘critical thinking’ and containing 5 items and
factor 3 dealing with “learner style”. Figure 2
represents the items with their loadings in
each factor. Table 2 illustrates the final version
of the 3l-item questionnaire (Supplementary
material). The rating of the different factors was
as follows: For factor 1, scores between [66-88]
were correlated to a high self-perception and
satisfaction potential, scores between [44-66]
were correlated to an intermediate potential
and scores <44 were correlated to low potential.

Scree plot
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Figure 1: The scree plot graphic showing a point of inflexion occurring at the ninth factor and indicating that eight factors

should be retained

Table 1: Variance values of each component

Factors Total % of the variance % Cumulated
1 35991 51.555 51.555
2 4.591 6.577 58.132
) 3.084 4417 62.549
4 2.361 3.382 65.931
5) 2.214 3.172 69.103
6 2.068 2.962 72.065
7 1.954 2.798 74.863
8 3.248 4.653 79.517
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Matrice des composantes®
Composante
T H 3 3 7 3
T
b O gl o CogQ27 912 053 | -155 Jss | -,095 | -021 [ -035 013
- This workshop helped me realize the i of bi inthe CogQ22 1903 -,068 -,025 017 ,034 -,044 -,196 1039
- I'm able to assess the app ity to a patient of an evidence | find in the literature CogQ29 1901 -016 -018 -,003 -139 ,005 -,054 -,063
- Testimate that the critical appraisal of medical literature is a necessary competency for doctors CogQ17 899 |l -,108 | -,031 033 | -,039 ,094 | -,059 ,099
= The environment was adequate to teaching StaisQ36 ,893 -,006 -,026 ,070 -,026 ,049 -,034 -,033
- I'm able to perform a critical appraisal of the methods section of a manuscript CogQ24 303 N -1s6 | -o024 005 084 | -o021 | -077 072
- I'm going to improve my competencies of critical appraisal of medical literature - o B b b ¢ b g
« 'm able to perform a critical appraisal of the introduction of a manuscript CorQ11 1863 170 | o142 065 | -100 | -018 1038 070
- I'm able to interpret the confidence interval in a scientific study CogQ23 1860 =029 1000 J114 -178 1069 1164 =074
« 1 feel compelled to pursue my continuing formation through the practice of critical appraisal CogQ26 854 052 | -108 | -075 ,099 ,001 ,037 113
of medical literature ConQ10 1846 200 | -,234 1029 ,001 | -,091 ,093 027
- I':: .l:Ie mm«:ﬂ;;nunl -P:I:iul of a manuscript and to identify the objectives of a CogQ30 842 -,001 -114 -,027 170 061 -,071 ,193
study, the methods e potential bias - _ ~ e
I reutize the link between ihe theory and the clinical practice CogQ21 ,839 ,100 ,068 055 ,033 ,042 ,040 ,021
- I'm are able to assess the level of evidence of a manuscript CogQ32 ,806 (§ -,045 | -105 | -,066 W130 | 247 120 | -,012
« I'm satisficd by the workshop SatisQ34 ,806 (fi -,201 158 114 | -116 J29 | -070 | -144
- I'm able to understand original manuscripts CogQ19 791 |l -,018 ,082 009 | -,024 | -042 341 | -108
= I'm able to assess the validity of original articles including clinical trials, cohort studies and CogQ31 782 -,080 -,083 -,125 -,164 -,196 ,035 -,021
=g ‘::“‘:! “"’-"‘: i o e SatisQ3s 776 | -,200 235 ,025 ,063 039 [ -039 [ -136
- The duration of the workshop seemed adequate to me e B
- When dealing with patients’ problems, it is more suitable to use my personal experience than CogQ20 734 049 1008 073 1110 042 1187 048
the literature data CogQ2s 754 [l -096 | -132 [ -044 ,093 ,040 075 ,041
- I'm able to assess the internal validity of a manuscript -,076 1298 202 | -,129 144 | -104 [ -105
- The critical appraisal of medical literature practice necessitates too much time AQ33 ,735 | -,137 ,006 034 | -,005 106 | -,169 [ -,145
- The critical appraisal of medical literature practice is useful on a daily basis T =l -.176 063 | -147 048 | -137 262 082
- I'm able 1o assess the validity of scientific manuscripts i 3 _
- Lemderstand the notion of poer of  study c;nga .:73 .0;3 ,283 157 123 ,002 ,030 066
- 1leam not only for the exams but mainly to be able to solve medical problems NTTT I —1 ,229 005 | -211 073 | -,080
- Iwant to become a doctor in order to help the society 053 1085 282 212 -.208 1149
;:pl‘"‘:m‘:;'l‘;";::”“:: ::n.-)s‘w::‘: crkically sbout what 1;acx learsing aed about its CritQ13 313 | 619 13 | -447 | -039 -164 | -,041
ic ic
- For my leaming, | need real cases in order to link the theory to the practice LearnQ1 1066 SO -,325 1526 | 124 =037 [ -,136
- Lassess regularly my learning techniques and change them when it is necessary CritQ16 1256 558 428 -,034 -254 142 1062
- Lused to always assess my learning using many exercises CritQ1s 370 488 207 | -462 | -,247 -,159 ,036
- Themes integrating real cases are more interesting to me Al -112 445 | -347 302 386 198 [ -,389
-:'wln;lln‘:tme mm l;:llm moneypu onQs Bt =313 -,140 112
-I'm sble erstand original manusers 3 - _
- Iy mre Interested in my favousit thermes LearnQ3 ,161 ,016 477 ,089 | ,458 ,383
- L learn using the self-learning fascicule performed by the Faculty and 1 use other learning AnQs :168 :176 1394 \154 -1342 170
resources LearnQ4 274 ,089 210 | -,326 ,120 ,046
- 1learn using past exam sessions LearnQ2 | -,158 073 [ -274 | -116 103 420
« [ want to become an excellent doctor for my self-satisfaction ConQ9 ,140 157 ,159 ,301 mm
Méthode d : Analyse en

Figure 2: The different loadings per items of the initial questionnaire. The red colour was used for the items ruled out from
the initial questionnaire.

Table 2: The final version of the questionnaire with the different Cronbach’s alpha coefficients values

Cronbach’s alpha coefficients

Items Rating
Self-perception of knowledge and satisfaction
I know the significance of « p ». - Totally agree: 4
- Agree: 3
- Not significant: 0
- Disagree: 2
- Totally disagree: 1
This workshop helped me realize - Totally agree: 4
the importance of biostatistics in the - Agree: 3
curriculum. - Not significant: 0
- Disagree: 2
- Totally disagree: 1
I am able to assess the applicability to - Totally agree: 4
a patient, of an evidence I find in the - Agree: 3
literature. - Not significant: 0
- Disagree: 2
- Totally disagree: 1
I estimate that the critical appraisal - Totally agree: 4
of medical literature is a necessary - Agree: 3
competency for doctors. - Not significant: 0
- Disagree: 2
- Totally disagree: 1
I am able the perform a critical appraisal - Totally agree: 4
of the methods section of a manuscript. - Agree: 3
- Not significant: 0
- Disagree: 2
- Totally disagree: 1
I am able the perform a critical appraisal - Totally agree: 4
of the introduction of a manuscript. - Agree: 3
- Not significant: 0
- Disagree: 2
- Totally disagree: 1
I'am able to interpret the confidence - Totally agree: 4
intervals in a scientific study. - Agree: 3
- Not significant: 0
- Disagree: 2
- Totally disagree: 1
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I am able to perform a critical appraisal - Totally agree: 4
of a manuscript and to identify the - Agree: 3
objectives of a study, the methods and the - Not significant: 0
potential bias. - Disagree: 2

- Totally disagree: 1
I realize the link between the theory and - Totally agree: 4
the clinical practice. - Agree: 3

- Not significant: 0

- Disagree: 2

- Totally disagree: 1
I am able to assess the level of evidence of - Totally agree: 4
a manuscript. - Agree: 3

- Not significant: 0

- Disagree: 2

- Totally disagree: 1
I'am able to understand original - Totally agree: 4
manuscripts. - Agree: 3

- Not significant: 0

- Disagree: 2

- Totally disagree: 1
I am able to assess the validity of original - Totally agree: 4

articles including clinical trials, cohort - Agree: 3
studies and case control studies. - Not significant: 0
- Disagree: 2

- Totally disagree: 1
When dealing with patients’ problems, it - Totally agree: 4
is more suitable to use the literature data - Agree: 3
than my personal experience. - Not significant: 0

- Disagree: 2

- Totally disagree: 1
I am able to assess the internal validity of - Totally agree: 4
a manuscript. - Agree: 3

- Not significant: 0

- Disagree: 2

- Totally disagree: 1
I'am able to assess the validity of - Totally agree: 4
scientific manuscripts. - Agree: 3

- Not significant: 0

- Disagree: 2

- Totally disagree: 1
I understand the notion of power of a - Totally agree: 4
study. - Agree: 3

- Not significant: 0

- Disagree: 2

- Totally disagree: 1
I feel compelled to pursue my continuing - Totally agree: 4
formation through the practice of critical - Agree: 3
appraisal of medical literature. - Not significant: 0

- Disagree: 2

- Totally disagree: 1
I am going to improve my competences of - Totally agree: 4
critical appraisal of medical literature - Agree: 3

- Not significant: 0

- Disagree: 2

- Totally disagree: 1
The critical appraisal of medical literature - Totally agree: 4
practice doesn’t necessitate too much time - Agree: 3
in routine practice. - Not significant: 0

- Disagree: 2

- Totally disagree: 1
[ am satisfied by the workshop. - Totally agree: 4

- Agree: 3

- Not significant: 0

- Disagree: 2

- Totally disagree: 1
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The duration of the workshop seemed
adequate to me.

- Totally agree: 4

- Agree: 3

- Not significant: 0
- Disagree: 2

- Totally disagree: 1

The environment was adequate to - Totally agree: 4

teaching. - Agree: 3
- Not significant: 0
- Disagree: 2
- Totally disagree: 1
Critical thinking

I have the tendency to always think - Totally agree: 4

critically about what I am learning and - Agree: 3
about its implication in the patients’ - Not significant: 0
management. - Disagree: 2

- Totally disagree: 1

I'learn not only for the exams but mainly
to be able to solve medical problems.

- Totally agree: 4

- Agree: 3

- Not significant: 0
- Disagree: 2

- Totally disagree: 1
[ used to always assess my learning using
many exercises.

- Totally agree: 4

- Agree: 3

- Not significant: 0
- Disagree: 2

- Totally disagree: 1
I assess regularly my learning techniques
and change them when it is necessary 16.

- Totally agree: 4

- Agree: 3

- Not significant: 0
- Disagree: 2

- Totally disagree: 1
I want to become a doctor in order to help
the society.

- Totally agree: 4

- Agree: 3

- Not significant: 0
- Disagree: 2

- Totally disagree: 1
For my learning, I need real cases in order
to link the theory to the practice.

- Totally agree: 4

- Agree: 3

- Not significant: 0
- Disagree: 2

- Totally disagree: 1
Learning style

I'learn using past exam sessions. - Totally agree: 4

- Agree: 3

- Not significant: 0
- Disagree: 2

- Totally disagree: 1
I'learn my lessons by repeating them
many times.

- Totally agree: 4

- Agree: 3

- Not significant: 0
- Disagree: 2

- Totally disagree: 1

0.950

0.951

0.950

0.951

0.950

0.951

0.949

0.952

0.951

0.951

Twenty-two students obtained low level scores,
34 students obtained intermediate level scores
and 28 students obtained high level scores.

For factor 2, scores between [15-20] were
correlated to a high critical thinking potential,
scores between [10-20] were correlated to an
intermediate critical thinking potential and scores
<10 were correlated to a low critical thinking
potential. Ten students had low critical thinking
potential, 31 had intermediate critical thinking
potential and 42 had a high critical thinking
potential.
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For factor 3, scores between [6-8] were
correlated to an active learning strategy, scores
between [4-6] were correlated to an intermediate
learning strategy and scores <4 were correlated
to a passive learning strategy. Forty-six students
were considered passive learners, 37 students
were considered intermediate learners and 1
student was considered as an active learner. The
different details of the students concerning the
scoring of the questionnaire, the different factors
and the Fresno-adapted test are illustrated in
Table 3.
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Table 3: The different scores of the students

Self-confidence

Critical thinking Learner style

Total score Fresno-adapted

and satisfaction test
Mean+SD 49.25+2.7 14.02+4.35 3.27+1.23 83.65+29.59 3.96+2.29
Extremes (0-83) (0-20) (0-6) 126-83.65 0-7.5
High level 28 (32.6%) 42 (48.8%) 1 (1.2%)
Intermediate level 34 (39.5%) 31 (36%) 37 (43%)
Low level 22 (25.6%) 10 (11.6%) 46 (53.5%)

Table 4: The correlations between the self-confidence and satisfaction dimension score, the critical thinking dimension score,
the learning style dimension score, the Fresno-adapted test scores and the total score

Fresno-adapted Self-confidence/ Critical

Learning style Total score

test satisfaction thinking

Fresno-adapted Spearman 0.113 0.14 -0.32 0.144
test coefficient

P-value 0.300 0.180 0.770 0.190
Self-confidence/ Spearman 0.113 0.364 0.034 0.965
satisfaction coefficient

P-value 0.305 0.001 0.757 0.001
Critical Spearman 0.145 0.364 -0.016 0.556
thinking coefficient

P-value 0.180 0.001 0.880 0.001
Learning style ~ Spearman -0.32 0.034 -0.016 0.079

coefficient

P-value 0.770 0.750 0.880 0.474
Total score Spearman 0.144 0.965 0.556 0.079

coefficient

P-value 0.191 0.001 0.001 0.474

Reliability of the questionnaire: Assessing
the reliability of a questionnaire depends on
determining its internal consistency. The
Cronbach’s alpha of the different domains
indicated an adequate internal consistency,
0.956. The Cronbach’s alpha values per item are
displayed in Table 2.

Correlation between the questionnaires
scores and the Fresno test scores was performed
in order to assess the construct validity. Non
parametric tests were used because of the absence
of normality of the different data. There was no
correlation between the Fresno test and the total
score or the different items of the questionnaires
(p>0.05). The total score was correlated to the
self-confidence and satisfaction and the critical
thinking dimensions. It wasn’t correlated to the
learning style. All the details are displayed in
Table 4.

Discussion

Our results highlighted the different steps of
validation of a questionnaire related to the critical
appraisal of medical literature skills of medical
students. The steps used in the methods section
were those published by Tsang S, et al. and
consisted of establishing an expert committee,
identifying dimensionality of the construct,
determining questionnaire format, the items

J Adv Med Educ Prof- April 2023, Vol 11 No 2

format and the questionnaire length, reviewing
the items, then performing a preliminary pilot
test study to assess the reliability and the validity
of the instrument (7). Other methods of validation
have been reported in the literature such as the
Delphi method, which defined accurate steps of
content validity consisting of 3 rounds to analyse
the results by the experts followed by the steps of
validation and assessment of the reliability and
the validity of the instrument (14). Even if, the
different methods reported in the literature may
vary in some details, the main steps consist of a
validation of a content by a focus group followed
by a pilot test study including a sufficient sample
size to assess the reliability and the validity of the
instrument. Concerning the sample size, unlike
clinical trials, no rules exist to determine it. The
sample size has to be as large as possible with
varying respondents to questions ratios reported
in the literature from 5:1 to 10:1, 15:1 or 30:1
(12, 15, 16). In our study, 84 respondents were
included. The initial questionnaire contained 36
items centred on 6 themes: learner style, self-
perception of knowledge, conative profile, critical
thinking profile, attitudes and satisfaction. The
EFA highlighted 3 major factors consisting of
the self-perception and satisfaction dimension,
the learning style dimension and the critical
thinking dimension. In the literature, many
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dimensions have been assessed including self-
perception of knowledge, satisfaction, attitude
towards EBM practice, attitude to research
scale, reflexive attitude, limits to find and
appraise evidence, change in practice, evidence-
based culture or evidence-accessing methods
(14, 17-20). Besides, the questionnaires varied
from Likert-scale questions questionnaires
to questionnaires integrating multiple-choice
questions or dichotomal answers (17, 2I).
Assessing critical thinking profile according to
its major characteristics which are the sensitivity
to context, searching for criteria or self-correction
haven’t been reported in the literature. According
to our questionnaire’s results, the majority of
the students (42/84) had a high critical thinking
profile. On the other hand, the majority of
the students (46/84) were passive learners.
The majority of the students included were in
the TYME which represents the onset of the
clerkship period. The fact that the students may
have mainly background questions during this
period may explain their passive learning style
and lack of autonomy and self-directed learning.
Besides, our results didn’t show a correlation
between the Fresno-adapted test score and the
scores attributed to the different factors and there
was no correlation between the Fresno-adapted
test and the total scores. This finding may be
explained by the quality of the training technique
used during the workshop.

The strength of this study consisted of the
validation of a questionnaire centred on the
critical appraisal practice among medical
students. The validity and reliability of the
questionnaire were highlighted by the KMO test,
the test of sphericity and the coefficient alpha
Cronbach. This study has some limitations. First,
the participants included in this study belonged
to the same university. Therefore, generalizing
the testing to our universities is suitable. Second,
the convergent and discriminant validity of the
research tool weren’t assessed. Finally, the test-
retest reliability method wasn’t evaluated and it is
necessary to examine the consistency over time.

Conclusion

Our study was the first study about the
validation of a questionnaire centred on the
practice of critical appraisal of the medical
literature in our country. In spite of its limitations,
its further use in other levels other than the TYME
or CME will improve its validity and reliability.
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