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Abstract

Self-efficacy consists of the judgment of one’s abilities to perform actions required to achieve a given
performance, which has been considered predictive of performance. In academics, it means personal convictions
in accomplishing a task to a defined degree of quality. Numerous studies have investigated medical students’
self-efficacy in traditional and PBL curricula. However, few studies have addressed the hybrid PBL scenario (Hpbl)
that simultaneously contemplates PBL, traditional teaching, and practical activities. An even smaller number have
evaluated the factors associated with this entity. With these considerations, we aimed to investigate the self-
efficacy belief in the hPBL curriculum and the factors associated with this entity. This quantitative observational
cross-sectional study was held between August 2022 and November 2022 in Fortaleza, a city in Northeast Brazil
with almost 3 million inhabitants. The medical course has 12 semesters. The first two semesters use traditional
teaching and cover the basic cycle, followed by the third to eighth semesters which correspond to the pre-clinical
and clinical cycle. From the third semester onwards, traditional teaching and PBL are used simultaneously, which
we call a hybrid model of PBL. The scale “Scale of Self-efficacy in Higher Education” was applied, a questionnaire
validated for the Portuguese language consisting of 34 questions, with answers on a Likert-type scale with ten
points, divided into five dimensions. To verify the association between sociodemographic factors and self-efficacy,
simple and multiple linear models with robust errors were used. In total, 412 students participated in this study,
most of them women (70.1%). The average age of students was 22.9 years. All domains had medians greater than
8, which means strong self-efficacy. The following factors were associated with higher self-efficacy scores in general
after the multivariate analysis: female gender (8.6 vs. 8.3, p-value=0.014), working (8.8 vs. 8.5, p-value=0.019) and
participating in extracurricular activities (8.7 vs. 8.1, p-value=0.019). We conclude that medical students studying
in hybrid learning models showed strong levels of self-efficacy. In addition, participating in extracurricular activities
was associated with higher self-efficacy scores and males presented lower levels of self-efficacy.
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Introduction

Self-efficacy is a central concept in Bandura’s Social Cog-
nitive Theory because it deals with people’s beliefs about
themselves. It belongs to the class of expectations that
are linked to the self and represents an important factor
in the execution of tasks and in the decisions that sub-
jects will make throughout their lives. It is believed that
the greater the perceived self-efficacy, the greater the
degree of effort invested and persistence in achieving an
established goal. The definition of self-efficacy proposed
by Bandura consists of judging one’s abilities to perform
actions required to achieve a given performance. That’s
because, under this understanding, self-efficacy beliefs
have been considered predictive of performance. This
association was pointed out by Bandura and confirmed
in later studies since it can influence the learning process
in the cognitive, motivational, and behavioral aspects and
encourage the student to transform psychological skills
into school performance skills based on the development
of the self-regulation process. In the academic area, the
concept does not differ much, as self-efficacy beliefs are
personal convictions in accomplishing a task at a defined
level of quality [1-4].

It is based on the various studies that converge towards
the influence of self-efficacy beliefs on the academic suc-
cess that the importance of its study in the context of
medical education is revealed. University students with
strong self-efficacy beliefs can overcome the new behav-
iors and personal restructuring that this new learning
environment requires in a new group with innovative
teaching methodologies, which requires a lot from stu-
dents. This overcoming is partly explained by the fact that
students with high self-efficacy are more likely to partici-
pate actively, work harder, remain more focused on the
problem, and persevere for longer in a situation of coping
with a difficult learning task than a student with lower
levels of self-efficacy, who are more likely to become frus-
trated and give up [5-7]. Furthermore, Papinczak et al.
(2008) reported a significant association between high
self-efficacy and a deeper learning approach. Dias and
Azevedo (2001) identified that self-efficacy in higher edu-
cation is a determinant of academic performance [8, 9].

However, several factors can affect students’ self-effi-
cacy. A previous study in Korea with 244 medical stu-
dents identified that perfectionism is associated with
lower self-efficacy among students [10]. Another study,
carried out in Brazil with 147 medical students, found
that the teaching methodology is associated with self-effi-
cacy, with greater self-efficacy identified among students
exposed to active teaching methodologies [11]. In addi-
tion, an Iranian study with 279 students found an asso-
ciation between students’ emotions and self-efficacy, with
self-efficacy leading to positive emotions, as proposed by
the authors [5].
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Numerous studies have investigated medical students’
self-efficacy in traditional and PBL curricula. However,
our literature search revealed few studies published in
the hybrid PBL scenario (Hpbl), which, at the curricu-
lar level, simultaneously contemplates PBL, traditional
teaching, and practical activities. In addition, despite the
significance of self-efficacy in students’ academic perfor-
mance, few studies adequately evaluated the construct,
and an even smaller number assessed the factors associ-
ated with this entity [1]. Therefore, it becomes interest-
ing to assess which factors common to students, such
as sociodemographic factors and participation in extra-
curricular activities, would be implicated in better self-
efficacy to develop strategies for better performance of
students. With these considerations, we aimed to inves-
tigate the self-efficacy belief in the hPBL curriculum and
the factors associated with this entity.

Methods
This is a cross-sectional observational quantitative ana-
lytical study.

Setting and period of study

The study was conducted between August 2022 and
November 2022, at Centro Universitdrio Christus (Uni-
christus) Campus Parque Ecolégico. It is a private Higher
Education Institution that offers 20 courses, such as
medicine, dentistry, nutrition, psychology, physiotherapy,
nursing, etc. The medical course has 12 semesters. The
first two semesters use traditional teaching and cover
the basic cycle, followed by the third to eighth semesters
which correspond to the pre-clinical and clinical cycle.
From the third semester onwards, traditional teaching
and PBL are used simultaneously, which we call hPBL.
The PBL methodology of our course takes place in two
four-hour tutorial sessions a week, following the seven
steps proposed by Schmidt [12]. Towards the end of the
course, in the last four semesters (9 to 12), students do
the in-service training cycle (internship) under the super-
vision of preceptor doctors.

Population and sampling
The study involved medical students from Unichristus
enrolled from the first to the eighth semester.

Inclusion criteria
Properly enrolled students who attended at least 75% of
classes.

Exclusion criteria

Students considered unable to answer the questionnaires
due to physical, mental or psychological disability were
excluded from the study.
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Data collection

Online questionnaires prepared in Google forms were
applied in person. The link to the questionnaire was
sent to the students and answered by them digitally on
their electronic devices, under the supervision of the
researchers.

Variables

Initially, a sociodemographic and extracurricular activi-
ties questionnaire was applied. The variables analyzed
were: gender, ethnicity, age, family income, marital sta-
tus, work, hours of work per week, hours of study per
week and participation in extracurricular activities.

After that, the “Self-Efficacy Scale in Higher Education”
was applied. This is a questionnaire validated for the Por-
tuguese language, consisting of 34 questions, answered
on a Likert-type scale, with ten points, divided into five
dimensions. Of the 34 questions that make up the ques-
tionnaire, nine assess academic self-efficacy (perceived
confidence in the ability to learn, demonstrate and apply
knowledge); seven, self-efficacy in training regulation
(perceived confidence in the ability to set goals, make
choices, plan and self-regulate actions in the process of
training and career development); seven, self-efficacy in
proactive actions (perceived confidence in the ability to
take advantage of training opportunities, update knowl-
edge and promote institutional improvements); seven,
self-efficacy in social interaction (perceived confidence in
the ability to relate to peers and teachers, for academic
and social purposes); and four, self-efficacy in academic
management (perceived confidence in the ability to get
involved, plan and meet deadlines in relation to academic
activities). According to Guerreiro-Casanova and Poly-
doro (2010), it is possible to categorize self-efficacy into
weak (values up to 5.9), moderate (values between 6 and
7.9) and strong (values between 8 and 10). The internal
consistency of the scale is 0.94. It varies from 0.80 to 0.81
in the dimensions, and the total explained variance is
56.68, which shows the instrument’s adequacy [13].

Statistical analysis

The categorical quantitative results were presented in the
form of percentages and counts, and the numerical ones
in the form of measures of central tendency. Kolmogorov-
Smirnov normality tests were performed for numeric
variables. To verify the association between sociode-
mographic factors and self-efficacy, simple and multiple
linear models with robust errors were used. In the mul-
tiple regressive models, the variables that presented p less
than 0.05 in the simple regressive models were included
for each of the domains of the self-efficacy scale and for
the final result of the scale. The data obtained in the col-
lection were tabulated and analyzed using the IBM SPSS

Page 3 of 9

Statistics for Windows software, Version 23.0. Armonk,
NY: IBM Corp. IBM Corp. Released 2015.

Ethical aspects

This project was submitted to the Research Ethics Com-
mittee (CEP) of Centro Universitdrio Christus (Uni-
christus) under number CAAE 58824522.7.0000.5049.
Referencenumber: 5.516.860.

Results

In total, 412 students participated in this study, most of
which were women (70.1%). The average age of students
was 22.9 years old, with a standard deviation of 5.8, and
most were white (71.4%). More than 80% of students
reported family income higher than 5 Brazilian minimum
wages (one salary represented US$ 231.96 at the time of
data collection in 2022), but 8.4% received up to 3 mini-
mum wages of family income or less than 10 dollars per
capita per day in a family of 3 people. More than 90% of
students only study, and those who work are reported to
work an average of 1.6 h a week. The average weekly time
dedicated to studies by students was 30.2 h, and 11.7%
of students were married. Most respondents were in the
first semester (27.1%), followed by the second semester
(19. 6%) and the fourth (22%). Finally, 70.5% of the stu-
dents carried out extracurricular activities. The descrip-
tive data of the evaluated sample can be seen in Table 1
(Table 1).

The average results in each self-efficacy domain can be
seen in Table 2. All domains had medians greater than 8,
which means strong self-efficacy. The 25th percentile of
all domains was also greater than 7.5 (less for the domain
of proactive action). The proactive actions domain also
had the lowest minimum value among students (Table 2).
By descriptively analyzing the results of the individual
items that make up each of the self-efficacy domains,
we see that all items in all domains had medians from 8
onwards, indicating strong self-efficacy. However, some
domains showed results consistently close to 8 and no 10,
such as academic self-efficacy and self-efficacy in training
regulation (the latter did not show any item even with 9),
while the other 3 had higher medians for their individual
items.

In Table 3, we see the factors that were associated with
the domains of academic self-efficacy, self-efficacy in reg-
ulating education and self-efficacy in proactive actions.
After multivariate analysis, participation in extracurricu-
lar activities was statistically associated with greater aca-
demic self-efficacy (8.6 vs. 8.1, p<0.001); female gender
and participation in extracurricular activities were asso-
ciated with higher scores on self-efficacy in regulation
(8.6 vs. 8.3, p-value=0.015 and 8.6 vs. 8.3, p-value<0.001,
respectively) ; and, finally, female gender and participa-
tion in extracurricular activities were also associated with
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Table 1 Description of study participants. (N=412)
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Table 2 Results of measures of central tendency and dispersion

N (%) or average (SD) of domains and overall self-efficacy result
What's your gender? median  25th 75th Minimum Maxi-
Feminine 289 (70.1) percentile percentile mum
Masculine 123 (29.9) Aca- 844 7.89 9.11 3.67 10.00
How old are you? (in years, mean and SD) 229 (5.8) demic
What is your ethnicity? Ejg_c_
White 295 (714) ness
Black >(1.2) Train- 857 771 9.14 329 10.00
Brown 113 (274) ing
What is your family income? regula-
Up to 1 salary 8(1.9) tion
From 1 to 3 salaries 27 (6.5) P_roac— 8.07 7.29 8.86 3.14 10.00
From 4 to 5 salaries 36 (8.7) t\vg
More than 5 salaries 343 (82.9) aCtIF)ﬂS
) ) Social  8.86 8.00 943 4.71 10.00
What is your occupation? inter-
I just study 377 (91.1) action
Workand study 3789 Aca- 900 850 9.75 575 10.00
If so, how many hours do you work per week? 1.6 (6.3) demic
How many hours do you study per week? 30.2(18.3) man-
What is your marital status? age-
Married 47.(117) ment
Single 354 (883) Gen- 8.56 7.82 9.06 4.76 10.00
What is your course? S;if{eﬂ
Medicine 414 (100) ficacy
What's your semester?
sl 112 (27.1)
s2 81(19.6) The main result of the study can also be seen in Table 3.
53 41(9.9) Female gender (8.6 vs. 8.3, p-value=0.014), working (8.8
s4 91 (22.0) vs. 8.5, p-value=0.019) and participating in extracurricu-
s5 1(02) lar activities (8.7 vs. 8.1, p value=0.019) were associated
s6 20 (4.8) with higher self-efficacy scores overall after multivariate
s7 133.) analysis (Table 4).
s8 55(13.3)
Do you participate in extracurricular activities? Discussion
No 122(29.5) In this study, we identified that medical students in
Yes 292 (70.5)

higher scores in self-efficacy in proactive actions, with
men and those who did not participate presenting scores
one whole degree lower than women in this domain (8.1
vs. 7, 7, p value=0.002 and 8.1 vs. 7.4, p value<0.001,
respectively) (Table 3).

Factors associated with the remaining two domains,
self-efficacy in social interaction and self-efficacy in aca-
demic management and general self-efficacy, can be seen
in Table 4. After multivariate analysis, it was found that
working is associated with greater self-efficacy in social
interaction, as well as participating in extracurricu-
lar activities (9.3 vs. 8.7, p-value=0.003 and 9.0 vs. 8.4,
p-value<0.001, respectively); that again the female sex
and participating in extracurricular activities are posi-
tive, this time in the domain of self-efficacy in academic
management (9.3vs 9.0, p value=0.001 and 9.3 vs. 8.8, p
value<0.001, respectively) (Table 4).

hybrid curricula had a strong level of self-efficacy. Being
female, participating in extracurricular activities, and
working were associated with higher self-efficacy scores.
PBL was first introduced at McMaster University in
the late 1960s and was later widely accepted by medical
schools worldwide [14]. Simultaneously, several schools
suggested modifications to the original PBL format and
advocated for alternative approaches that led to the birth
of “hybrid” PBL (hPBL). [15]. Havard’s New Pathway cur-
riculum has altered the scope, frequency, and format of
its dialogue lectures and hands-on lab classes and hybrid-
ized them with problem-based active discussion (PBL).
[16]. This is our institution’s model since, like Malik, [15]
we believe that this model has the advantages of reduc-
ing knowledge gaps, establishing a solid foundation for
education in fundamental disciplines, and covering dif-
ferent learning styles, among others. However, as stu-
dents in this model have the obligation, in addition to the
PBL activities, to simultaneously participate in dialogued



Kubrusly et al. BMC Medical Education (2024) 24:9 Page 5 of 9

Table 3 Factors associated with the domains academic effectiveness, training regulation and proactive actions

Academic Training Proactive
effectiveness regulation actions
Median (CI 95) p-value p*value Median (Cl p-value p*value Median (Cl p-value p*
95) 95) value
What's your gender? 0.243 0.012 0.015 0.002 0.005
Feminine 8.6 (8.6-8.8) 8.6 (8.4-8.9) 8.1(8.1-8.3)
Masculine 8.3 (8.1-8.6) 8.3(8-8.7) 7.7 (7.4-8)
Total 84 (84-8.6) 8.6 (84-8.7) 8.1(8.1-83)
How old are you? (Categorized) 0.158 0.034 0.187 0.003 0.14
<=19 6 (8.4-8.8) 6 (8.4-8.7) .1(8-84)
20-22 3(8.1-8.6) 8.3(8-87) 9(76-8.1)
23+ 84 (83-87) 6 (8.4-8.9) (81 -84)
Total 4 (8.4-8.6) 6 (8.4-8.7) 1(8-8.1)
What is your ethnicity? 0.198 0.088 0.199
White 84 (83-8.6) 8.6(84-87) 8.1(8-83)
black 9(8.8-9.8) 9.1 (8.6-10) 83(7.6-9.3)
Brown 84(8.3-87) 8.3(8.1-87) 79 (7.6-8.1)
Total 84 (84-8.6) 8.6 (84-87) 8(8-8.1)
What is your family income? 0.032 0.113 0.18 0918
Uptol 84(7.3-9.2) 8(7.4-8.6) 7.8 (7.3-9)
salary
From1to3 84(8.2-89) 84(8.1-9.1) 8.3 (7.9-8.6)
salaries
From4to5 79(7.7-86) 8.2 (7.9-8.6) 8(7.7-84)
salaries
More than 8.4 (8.4-8.6) 8.6 (84-87) 8.1(8.1-83)
5 salaries
Total 84 (84-8.6) 8.6 (8.4-87) 8.1(8-8.1)
What is your occupation? 0.052 0.06 0.04 0.086
ljust study 8.4 (8.4-8.6) 8.6 (84-8.7) 8(8-8.1)
Workand 8.9 (84-9.3) 8.7 (84-9.3) 84(8-9.1)
study
Total 84 (84-8.6) 8.6 (8.4-8.7) 8.1(8-8.1)
What is your marital status? 0.889 0.535 0426
Married 84(82-87) 8.7 (84-9.3) 8.1(8-87)
Single 84 (84-8.6) 8.6 (8.4-87) 8(8-8.3)
Total 84 (84-8.6) 8.6(84-87) 8(8-8.1)
What's your semester? 0.058 0.23 0.22
sl 4 (8.2-8.6) 3(8.1-87) 8(7.7-84)
s2 .7 (84-8.9) 7(84-9) 8.1(8-8.6)
s3 3(8.1-8.9) (7 9-8.9) 8 (7 6-8.3)
s4 6(8.6-8.9) 6(84-9) .1(8-84)
s5 8 (()-() 9 ((-() 6 (()-())
s6 .7 (8.1-9.3) 5(7.4-9) 4(6.3-84)
s7 3 (7.9-8.8) 1(7.9-8.9) 6(7.3-83)
s8 6(8.3-9) 6(84-9.1) 3(7.9-87)
Total 84 (84-8.6) 6(84-87) 1(8-8.1)
Do you participate in extracurricular activities? <0.001 <0.001 0.001 <0.001 <0.001 <0.001
No 8.1(8-84) 8.3(8-8.7) 74(7.3-8)
Yes 8.6(8.4-838) 8.6(84-89) 8.1(8.1-83)
Total 84 (84-8.6) 8.6 (84-8.7) 8.1(8-8.1)

* After multivariate adjustment
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Table 4 Factors associated with the domains self-efficacy in social interaction, self-efficacy in academic management and general

self-efficacy
Social academic general
interaction management self-efficacy
Median (CI p-value p* Median (C195) p-value p* Median (CI p-value p*
95) value value 95) value
What's your gender? 0.143 0.002 0.001 0.011 0.014
Feminine  8.9(8.7-9) 9.3(9.3-9.5) 8.6 (8.6-8.8)
Masculine 8.7 (8.6-9) 9(9-9.5) 8.3 (8.1-8.6)
Total 8.9(8.7-9) 9(9-9.3) 8.6 (84-8.6)
How old are you? (Categorized) <0.001 0.028 0.888 0.005 0.545
<=19 8.9 (8.7-9) 9.3(9.3-9.5) 6 (8.4-8.8)
20-22 84 (8.3-87) 9(9-93) 8.3(8.1-8.6)
23+ 9(8.9-93) 9.3(9.3-95) 6 (8.4-8.8)
Total 8.9 (8.7-9) 9(9-9.3) 6 (8.4-8.6)
What is your ethnicity? 0.387 0.092 0.079
White 9(87- 9) 9.3(9.3-95) 6 (8.6-8.8)
Black 9(8.9-10) 9.5(9.5-10) 9 (8.4-9.8)
Brown 7 (8.6-9) 9(9-93) 84 (8.2-8.6)
Total 9(8.7-9) 9(9-93) 6 (8.4-8.6)
What is your family income? 0.112 0418 0.126
Upto 1 8(7.6-9.7) 9(7.8-10) 83 (74-9)
salary
From1to3 87(84-93) 9(9-93) 8.6 (8.1-8.9)
salaries
From4to5 84(8.1-9) 9(9-9.5) 8.2 (7.9-8.6)
salaries
More than 8.9 (8.7-9) 9.3(9.3-9.5) 8.6(84-87)
5 salaries
Total 8.9 (8.7-9) 9(9-93) 8.6 (84-8.6)
What is your occupation? 0.003 0.003 0.098 0.015 0.019
ljust study 8.7 (8.7-9) 9(9-93) 8.5 (8.4-8.6)
Workand 9.3 (9-9.7) 9.5(9-9.8) 8.8 (8.6-94)
study
Total 8.9 (8.7-9) 9(9-93) 8.6 (8.4-8.6)
What is your marital status? 0.264 0.705 0.244
Married 9(8.7-94) 9(9-9.5) 8.6 (8.3-8.9)
Single 8.9(8.7-9) 9.3(9.3-95) 8.6 (84-87)
Total 8.9 (8.7-9) 9(9-93) 8.6 (8.5-8.7)
What's your semester? 033 0.639 0.243
sl 9 (9—9 3) 9.1(9-93) 4(82-838)
s2 7 (84-9.1) 9.3(9.3-9.8) 6(8.3-8.8)
s3 .7 (83-9) 9(8.8-9.5) 4(8.1-8.8)
s4 7 (86-9.1) 9(9-9.5) 6(8.5-8.8)
s5 6 (()-() 9.5 (()-0) A(O-()
s6 8(7.9-93) 8.8 (8.5-9.8) 5(7.6-9.1)
s7 3(8.1-93) 8.5(8-9.8) 1(7.7-89)
s8 9 (8,779,3) 9(8.8-9.8) 7 (84-9)
Total 8.9(8.7-9) 9(9-93) 6(84-8.6)
Do you participate in extracurricular activities? <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
No 84 (8.3-8.9) 8.8 (8.5-9) 8.1(7.8-84)
Yes 9(9-93) 9.3(9.3-95) 8.7 (8.6-8.8)
Total 8.9(8.7-9) 9(9-9.3) 8.6 (84-8.6)

* After multivariate adjustment
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expositions and practical exercises for about 10 h a week,
a higher cognitive overload is observed in relation to the
“pure” PBL model. a fact that leads these students to an
important degree of resilience when compared to other
teaching models [15, 17].

This burden was somewhat confirmed during the
pandemic, where we found that the prevalence of zoom
fatigue reached 56% in students using the hybrid model,
against 41% using the PBL methodology, a statistically
significant difference (p value=0.027) [18]. Faced with
the hPBL, we question whether this curricular model
would be able to influence the development of self-effi-
cacy, that is, the students’ conviction (self-efficacy) in
meeting the required academic demands. The present
study showed that all items in all domains had medians
of eight or more, indicating strong self-efficacy. These
results are comparable with the results of self-efficacy
found for the PBL methodology (mean of 8.1 ) and are
higher than the results found in traditional methodology
(mean 7.5) in the study carried out by Lopes et al. in two
medical schools [19]. This result can partly be explained
by the fact that problem-based learning belongs to the
hPBL curriculum since active teaching methodologies
affect self-efficacy factors: personal experiences, vicari-
ous experiences, social persuasion, and physiological
indicators. Activities based on problem-solving, simula-
tions, and project development can lead to positive per-
sonal experiences and increased personal belief in the
ability to perform a given task [20, 21]. In addition, hPBL
curriculum students have a greater academic demand
than other curricula because they have to simultaneously
acquire knowledge from traditional classes and practical
activities and actively seek knowledge when using prob-
lem-based learning methodology. These demands, as we
have already demonstrated, lead to an important degree
of resilience in this curriculum model which, in turn,
presents, according to the literature, a positive effect
on students’ self-efficacy and, consequently, demands
greater effort by students and also leads to the develop-
ment of learning self-regulation [17, 22, 23].

It is noteworthy that in addition to the active method-
ology and resilience, the traditional teaching model itself
can equally contribute to the development of self-efficacy
in the hPBL curriculum. Corroborating this assump-
tion, a longitudinal design study conducted by Schauber
et al. [21] evaluated the self-efficacy of 1,646 students,
from the 6th to the 10th semester, in a traditional cur-
riculum or one centered on problem-based learning at
the University of Medicine Charité in Berlin, Germany.
After analyzing the data, Schauber et al. verified the
inexistence of substantial differences between the tra-
ditional curriculum and the APB in relation to psycho-
social variables and performance. They further reported
that, in both contexts, gains in performance were related
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to self-reported study efforts. In conclusion, curriculum
reforms do not seem to necessarily deliver the intended
benefits compared to more traditional learning environ-
ments, as students develop self-efficacy and make sub-
stantial efforts to achieve their goals and succeed in their
studies anyway, depending on the study context carried
out. They emphasized, however, that such an inference
does not mean that any change or curriculum reform is
inevitably unnecessary, indicating to focus on the follow-
ing questions: “how’, “why’, “which” and “when” a specific
content needs to be acquired by students to choose and
allocate resources that facilitate the acquisition of specific
knowledge, skills, and competencies adequately and effi-
ciently [21]. It’'s important to note that the findings of this
study are comparable to our results for students in the
3rd to 8th semesters, who are in APB.

The results of the present study revealed that female
gender, extracurricular activities, and working, that is,
having a paid job, were the main factors related to higher
self-efficacy scores in general after the multivariate analy-
sis. Several studies in the literature show that women are
more proactive and capable of planning and executing
academic activities; others show predominance in males.
This divergence is possibly because there are differences
in the population sample of the studies, such as the
number of participants and other socio-cultural factors
[24, 25]. Studies have reported that women are likelier
to use specific learning strategies with appropriate goal
structuring [26, 27]. Pajares (2002) reported that women
showed more goal-setting and planning strategies, kept
records, and often structured their environment for opti-
mal learning [28]. Corroborating with the reports above,
Ommering et al. showed that college women were signifi-
cantly more confident in taking additional notes, plan-
ning time for exams, asking friends for help, participating
in academic discussions with friends, and understanding
feedback on assignments, and paying attention during
lectures [29].

Concerning the positive relationship between extracur-
ricular activities (EA) and observed self-efficacy, it can be
explained by the fact that these activities allow students
to expand their social networks, express and explore their
identity, learn new skills, and develop personal qualities,
such as soft skills and leadership skills, that have positive
effects on academic self-efficacy performance [23, 30,
31]. Corroborating the above report, Santos and Fior and
Mercuri, describe that extracurricular activities can stim-
ulate the development of university student characteris-
tics in five main domains: (1) academic knowledge and
skills, (2) cognitive complexity, (3) practical competence,
(4) Interpersonal competence, and (5) Humanitarian-
ism, which can explain its relationship with the domain
of self-efficacy in training regulation, proactive actions,
social interaction as well as academic management [32].
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In summary, the benefits of non-compulsory experiences
are reflected in several aspects, which can help the stu-
dent develop in these various areas and lead to a better
use of the course. In the hPBL curriculum, we consider
self-efficacy (self-regulation, academic management, pro-
active actions) necessary to extracurricular activities at
our institution since students have to organize their time
to carry them out due to the great academic demand.
They also feel obliged to do so, as they are important in
the analysis of medical residency exam in Brazil [33].

As reported, another factor related to higher over-
all self-efficacy scores after multivariate analysis in our
study was working off-campus during medical school.
The ability to balance work, full-time study, and social life
have become a pervasive trait for many college students,
many of whom have to work out of financial necessity
[34]. Although not recorded in the present study, this is
also the motivation for our students’ work. In Brazil, the
annual average amount to be paid in a medical course is
28 thousand dollars, which corresponds to 154 minimum
wages in the country. Therefore, among other things, they
must be resilient to reconcile work with full-time study
and consequently develop self-efficacy. In this context,
Gbadamosi et al. conclude in their research that work-
ing significantly predicts self-efficacy in the sample of
students analyzed. This strong connection demonstrates
that working students also have greater self-esteem and
self-confidence [35]. In addition, working reduces finan-
cial stress that positively impacts student’s well-being,
which implies self-acceptance, positive relationships
with others, a sense of autonomy, competence, goal set-
ting, and a focus on personal growth that, consequently,
leads to the development of self-efficacy [36—38]. These
factors explain the positive relationship between work-
ing students and self-efficacy. With regard to the specific
relationship of the student who works with the domain
of social interaction, it can be explained by the fact that
work is an important component of life, not only in the
material sense (salary, benefits) but also concerning the
performance of activities and for social interaction [38].
Therefore, we believe that the work experience and the
feeling of well-being that comes from it leads the stu-
dent to perceive and acquire confidence in his ability to
relate to others, contributing to academic adequacy and
success. According to Basso, Graf, Lima, Schmidt and
Bardagi (2013), the university’s adaptation and success
are related to curricular aspects and how the student
develops and gives meaning to the interpersonal relation-
ships built in the academic context [39].

This study had some limitations. First, as this is a
cross-sectional study, the associated factors we found
cannot be defined as causal. Furthermore, although we
used a validated self-efficacy scale, it is not exhaustive of
the occurrence of self-efficacy in each individual, even
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though it has shown good accuracy in the studies that
tested it. In addition, we didn’t include students from the
last four semesters who were doing their internship, and
the fifth semester of the course was underrepresented in
the sample. Moreover, as the study was carried out in a
single center, the results found here may not be general-
izable to all medical schools. Finally, adherence sampling
may have introduced bias in the selection of students.

Conclusions

We conclude that hybrid learning models, using tradi-
tional and active methodologies, lead to strong levels of
self-efficacy in medical students, higher than that of stud-
ies with students in the exclusively traditional model. In
addition, extracurricular activities were associated with a
higher self-efficacy score, which suggests that actions to
encourage student participation in EA can be beneficial.
Also, as males had lower levels of self-efficacy, they may
benefit more from efforts in this regard.

Abbreviations

PBL Problem-Based Learning

EA Extracurricular activities

hPBL  Hybrid Problem-Based Learning
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