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Abstract
Team-based learning (TBL) is an active learning pedagogy developed for in-class 
sessions and based on the collaborative work of small groups of students. The 
increasing push to online and blended learning has enhanced the need to expand 
this pedagogy to a virtual environment, but little evidence has been produced on 
how students accept online synchronous sessions of TBL. The purpose of this study, 
that relies on 427 responses, is to present a comparative perspective of traditional 
in-class versus adapted fully synchronous online TBL and across different discipli-
nary fields. Students of two different academic years and different programs were 
surveyed for their acceptance of TBL. They were invited to answer closed-ended 
questions focused on their engagement in all TBL learning process and the final 
outcomes provided. Results obtained from this unique comparative study revealed 
a wide approval of TBL, regardless of the environment (online or in-class TBL ses-
sions), scientific area of courses and student gender. The acceptance of fully online 
TBL sessions, in a similar way as traditional in-class sessions, could be a ration-
ale for giving more use to the ‘virtual’ context. Other results corroborated previous 
researches on TBL, such the need of student awareness of TBL benefits to get more 
engaged in the process or the impact of student activities overload on the TBL pro-
cess. Implications are informative for pedagogical practice.
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1 � Team‑based learning in the online environment: does it work?

Higher Education institutions are increasingly looking for effective engaging peda-
gogies across disciplines to involve students in active learning (Moore et al. 2007). 
Active learning pedagogies reduce college drop-out, promote better student attitudes 
and improve both critical thinking and academic performance of students (August 
et al. 2002; Bonwell & Eison 1991; Braxton et al. 2000; Freeman et al. 2014; Prince 
2004). Most of active learning approaches have been developed for the face-to-face 
environment, but there is an increased need to adapt to blended and online learning. 
However, online learning poses new challenges as it is perceived as not suitable for 
all students (Kauffman 2015), with variables such as gender impacting the percep-
tion (Burhanuddin et al. 2020). One major issue in the field of online active learn-
ing is the use of technology-based distance education that may hamper students’ 
engagement and fruitful discussion in collaborative groups (Vuopala et  al. 2016). 
This exploratory study analyzes the perception of students of Team-Based Learn-
ing (TBL), an active learning pedagogy based on the collaborative work of small 
groups of students, by focusing on an understudied approach: the delivery of content 
modules in synchronous versus in-class sessions in a cross-discipline comparative 
perspective.

TBL is a pedagogy that promotes active and cooperative learning. As part of the 
learning process, this strategy is characterized by the use of in-class team work that 
requires the application of knowledge by students. TBL successfully promotes the 
students’ engagement and satisfaction with the learning process (Haidet et al. 2014; 
Sweet & Michaelsen 2012). However, most studies on TBL are restricted to small-
scale face-to-face and single-course experiences. A broader assessment of TBL is 
thus lacking to widen the possibility of its application to synchronous online classes 
and to a larger disciplinary scope. Up to now, the implementation of online strate-
gies for TBL has been scarcely described in the literature, due to the well-recog-
nized limitations of collaborative online work between students. Given the recent 
pandemic Covid-19 that pushed universities to online and virtual teaching at unprec-
edented and unseen levels, a new urge for pedagogies fit for online learning reso-
nated in higher education institutions. In any case, this move to the virtual environ-
ment should not endanger the benefits of active learning. In that sense, a comparison 
of students’ perception of face-to-face and online synchronous TBL sessions would 
contribute to a better understanding of how to expand TBL implementation. Also, a 
comparative approach in terms of different scientific disciplines and students’ gen-
der could provide news insights on the acceptance of this pedagogy. The aim of this 
article is, thus, to provide a broader comprehension of TBL in a comparative per-
spective that can assess the suitability to the online environment and to different 
disciplinary courses. Our study involved 319 pre- and postgraduate students, taught 
in different programs from the University of Minho (Portugal), from Engineering, 
Social and Natural Sciences, in 2018/2019 and 2019/2020.
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2 � Team‑based learning

TBL is an instructional approach that has been recognized to better prepare stu-
dents for the current professional world challenges (Cheng et  al. 2014; Currey 
et al. 2018; Frame et al. 2015; Hills 2001). TBL is a structured, active and col-
laborative learning methodology developed by Larry Michaelsen (Michaelsen & 
Sweet 2004) for management courses in the early 1980  s. TBL has gained par-
ticular acceptance in medicine and health sciences education, while fewer experi-
ences in other disciplines have been described (Parmelee & Hudes 2012; Sweet & 
Michelsen 2012; Travis et al 2016). TBL assigns different roles to both teachers 
and learners. Teachers become learning facilitators, rather than content transmit-
ters. They are responsible for developing a meaningful assessment process and, if 
needed, act as a team-interaction challenger.

TBL proceeds through a four-stage process. The first stage is previous to the 
class, in which students acquire introductory knowledge from reading and consult-
ing study materials (such as textbooks, scientific articles, videos, podcasts, etc.). 
Teachers are implicated in the process by providing all supportive materials for 
student’s preparation in a flipped classroom strategy. In a second stage, already in 
class, the previous preparation of students is tested through a readiness assurance 
process, comprising two different moments: an individual assessment (IRA, individ-
ual readiness assurance), followed by a team work that retakes the same assessment. 
Given that the team must agree on one common answer for tested items, students 
must engage in meaningful discussions in order to reach a consensus. This second 
moment allows students to compare answers with their colleagues and negotiate a 
single group answer for each question. This process gives them the opportunity to 
engage in peer learning for clarifying any content that may still raise doubts. The 
same assessment is then discussed between teams and the teacher, who can offer a 
more oriented explanation, based on the discussion he/she observed during the team 
work. Finally, new problems of higher complexity demand are given to students, to 
which they can apply the knowledge developed with their peers. Taken together, this 
methodology thus enhances collaborative work and problem-solving skills.

Wallace et  al (2014) argued that TBL is an effective, in-class, and instruc-
tional-strategy that facilitates the development of student’s expertise. In this 
strategy, the content acquisition is enhanced from the pre-class study, while the 
majority of class time is used for significant learning activities. Mistakes are 
welcomed and regarded as “learning opportunities” and “one of the best ways 
of making learning efficient” (Hills 2001). In that sense, the teacher should seek 
student engagement and maximal participation through the creation of a learn-
ing atmosphere that is “fair and tolerant and where people can feel free to make 
mistakes without fear of embarrassment” (Gullo, et al. 2015, p. 823). One of the 
many advantages of this instructional approach is the immediate feedback stu-
dents receive, first from their peers and then from the teacher. The peer review 
team work positively affects learning, students’ capacity to direct learning and 
self-efficacy (Moore & Teather 2013). TBL thus focuses on the autonomy and 
interdependence of students, while promoting their higher-level thinking skills.
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The traditional in-class TBL setting has been positively evaluated by students 
and instructors. Teachers described more self-enthusiasm and enjoyment of teach-
ing (Kubitz 2014), while students revealed greater engagement and participation, as 
well as higher academic performance (Haidet et  al. 2014; Kubitz 2014). Students 
also identified critical thinking, problem-solving and deeper understanding as bene-
ficial aspects of TBL (Espey 2018; Styron & Styron 2014). A systematic review per-
formed by Swanson et al. (2019) reported that students find TBL interesting, allow-
ing for a deeper understanding of contents, and preparing them more effectively for 
assessment and course performance. Some less positive attitudes towards TBL have 
been reported by students in their final semesters and in students that claim being 
overloaded by program activities (Pires et al. 2020). Nonetheless, more research is 
needed to evaluate how students perceive TBL in an online environment and if dif-
ferent scientific disciplines or student gender influence their acceptance.

3 � Technology, disciplines and gender in TBL

Over the last years, higher education institutions have been moving some of their 
teaching and learning processes to an online environment. This has put a new pres-
sure on in-class active learning strategies that had to be adapted to the ‘virtual’ envi-
ronment. Although some research has been conducted on the use of technology for 
distance education in a context of active learning, the field is still underdeveloped, 
namely in what concerns methodologies such as TBL. The question on whether the 
students experience the same benefits of TBL in synchronous sessions from online 
TBL sessions remains largely unanswered. As stated by Goh et  al., (2020, p. 2), 
“TBL in online learning environments is still in its infancy”. In a context of unex-
pected closure of higher education institutions, the assessment of the effectiveness 
of fully online active methodologies acquired new relevance. Practitioners need to 
know whether their instructional approach can be used without impairing student 
experience (Hew et al. 2020).

Although the use of technology has promoted better student engagement (Plump 
& LaRosa 2017) and provide useful mechanisms for a regular feedback to students 
(Poirier & Feldman 2007), these benefits were only reported using in-class strate-
gies. When used for distance learning, technology can impact student ability to con-
centrate (Tsai 2011) or even impair the learning experience if completely or mostly 
substitute teacher contact (McLoughlin & Luca 2006; Saunders & Klemming 2003). 
However, if fully aligned with the teaching purposes, the technology use in higher 
education has been shown to significantly improve student learning (Turney et  al. 
2009). However, the use of technology for online synchronous collaborative sessions 
induces more informal and less metacognitive, theory-based knowledge conversa-
tion between students, as discussions remain more superficial (Hou & Wu 2011; 
Vuopala et al. 2016).

Calling for research that can discern the impact of technology into TBL on stu-
dent preference, River et al. (2016) found that students experienced mixed feelings 
regarding the use of TBL with blended technology (combining face-to-face teach-
ing with online learning experiences), but in general they reported less satisfaction 
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with this scenario. TBL has mainly been used for in-class interactions and has not 
been considered to be easily adapted to non-presential learning (Goh et al. 2020). 
Some experiences on TBL adaptation to the online environment have been mainly 
developed by incorporating asynchronous moments, such as the teamwork of dif-
ferent groups (Cabrera et  al. 2017; Gomez et  al. 2020; Samuel & Hindon 2010). 
Nonetheless, to the best of our knowledge, the impact of fully online TBL synchro-
nous classes on students has not been assessed. One of the major predicted obstacles 
is the difficulty of student-to-student interaction and consequent impairment of col-
laborative work, which is critical for the TBL methodology. Because experiences 
in online TBL and, especially in fully synchronous online TBL, are not, until now, 
frequent, there is no conclusive evidence on the benefits or disadvantages of online 
versus in-class TBL. One of the few studies that compared both modalities found no 
difference in the students’ performance, but students reported to prefer in-class TBL 
to online TBL (DeMasi et al. 2019).

The perception of online learning in terms of student acceptance, motivation, 
and satisfaction is also influenced by gender (Burhanuddin et al. 2020). This adds 
to other known roles of gender in the learning process, engagement and motivation 
for higher education in general (Barone 2011; Conger & Long 2010; Grebennikov 
& Skaines 2009; Jacobs 1996; Pirmohamed et al. 2017) or for the particular context 
of active learning methodologies (Colbeck et al. 2001; Opdecam et al. 2014). The 
commitment to university life seems to be more evident in females than in males, as 
women spend more time preparing for classes, studying and reading (Grebennikov 
& Skaines 2009). Also, females reveal a preference for collaborative learning over 
their male counterparts (Lundeberg & Moch 1995; Opdecam et  al. 2014; Stump 
et  al. 2011), who are found to be more competitive and individualists (Cabrera 
et al. 2002). Available studies on TBL that have controlled their results for gender 
found small or no differences (Espey 2018; Hettler 2015), which call for a better 
understanding on how gender impacts the overall acceptance of this instructional 
approach.

Another concern in research addressing flipped classroom strategies (in which 
TBL is included), which echoes the broader research in higher education, is its 
siloed nature. The absence of shared knowledge, beyond the clusters of educa-
tional technology and of the Science, Technology, Engineering, Mathematics and 
Medicine (STEMM) areas, limits cases within subject areas or courses (Lundin 
et al. 2018). This also applies to the particular case of TBL, in which there is a rel-
evant absence of broader disciplinary studies. A comparison between disciplinary 
areas would be crucial given the perception that TBL may not be suitable for all 
disciplines and that some could have higher difficulties to implement this instruc-
tional approach (Bulanda & Frye 2020; Lewis et  al. 2019; Nanes 2014). Broader 
approaches to TBL have mainly focused on the theoretical aspects of TBL 
implementation (Robertson & Franchini 2014) or considering single courses-
based experiences (Sweet & Michaelsen 2012). But, there is not a comparative per-
spective between multiple disciplines (Styron & Styron 2014). Even when general 
skills (such as critical thinking) or the impact of new technologies (such as sup-
portive podcasts) are studied in relation to TBL, it happens in the context of a single 
discipline (Espey 2018; Taylor et al. 2012). Also, Parappilly et al. (2019) conducted 
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a research on students from different STEMM disciplines, but did not conclude 
about possible differences or similarities between them. The authors just acknowl-
edged that TBL could be a feasible and effective method of student-focused learning 
within STEMM.

Research regarding the implementation of TBL has been increasing in the last 
decades, but most has been found in journals of higher education, concerning learn-
ing contexts of particular disciplines, such as ‘Medical Teacher’, ‘Journal of Nursing 
Education’ or the ‘American Journal of Pharmaceutical Education’. Higher educa-
tion journals of a broader disciplinary appeal have not frequently addressed TBL. 
One of the reasons is that TBL studies are rarely performed comparing students 
from different disciplinary courses.

4 � Present study

The current paper reports on a comparative study aiming to describe the students’ 
perceptions of TBL impact on the learning process, comparing in-class versus 
online sessions, different scientific disciplines, and gender. The following research 
questions were posed:

1	 What are the common and divergent factors on the students’ evaluation when 
comparing face-to-face and online TBL synchronous classes?

2	 What are the common and divergent factors on the students’ evaluation of TBL 
classes when comparing different scientific disciplines?

3	 How do students evaluate TBL classes depending on gender?
4	 4 How do students perceive the impact of TBL classes on their learning process, 

including aspects such as collaborative learning, critical thinking, learning by 
mistake and exam readiness?

Context and TBL adaption This study was developed in the context of a Fac-
ulty Learning Community from the University of Minho. In the beginning of 2018, 
teachers from different programs of the University of Minho, sharing a common 
interest in developing proficiency and implementing TBL format in their classes, 
joined energies to create the community of practice TBL-Now. Usually, the mem-
bers of this community meet once a month to share their experiences using TBL, to 
discuss appropriate adjustments to specific scientific disciplines or contents, and to 
collaborate on develop resources and instruments to assess teachers and students’ 
perceptions of TBL classes. A small group of teachers within this community of 
practice, belonging to different scientific areas—namely: Social Sciences (Psy-
chology; Communication Sciences), Natural Sciences (Biological Sciences) and 
Engineering (Biomedical Engineering and Bioinformatics)—started a focused and 
exploratory study on students’ perception of TBL.

In the context of the COVID-19 pandemic, Portugal declared the state of emer-
gency on March 18th 2020. Among the measures aimed to contain the spread of the 
infection, and in accordance with government guidelines, the University of Minho 
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was the first Portuguese university to move all classes from face-to-face to online 
format. The sudden and imperative change in classes’ organization, with the con-
sequent immediate adaptation to a new online format, challenged teachers of the 
community of practice TBL-Now to adjust their TBL classes to this format. Main-
taining the initial technology-based delivery of study materials, the implemented 
adjustments were as follows: 1) instead of providing a physical (paper) individual 
readiness assessment (IRA), a file was made available on the E-learning platform, 
shortly before the TBL class, 2) when the class was opened on a videoconference 
platform (Blackboard Collaborate Ultra or Zoom), students completed the IRA indi-
vidually, 3) instead of promoting the formation of groups in the same physical room, 
simultaneous conference “breakout” rooms were created on the digital platform and 
students were randomly assigned for team readiness assessment (TRA), 4) teachers 
communicated with students and stimulated groups’ dynamics using the chat tool 
and by moving between the different conference rooms, 5) upon breakout rooms clo-
sure, all students and the teacher reunited in the main room for a global class discus-
sion, in some cases resorting to audience response systems support, like Voxvote, 
to promote higher engagement, 6) the teacher summarized the main lesson’s topics, 
and, finally, students were invited to reflect upon and apply the developed knowl-
edge to new problems.

Participants in the current study From February 2018 to October 2020, an esti-
mated total of 655 students and 5 teachers of the University of Minho were involved 
in TBL classes under the framework of this study. The number of TBL classes along 
the semester varied between courses (from 2 to 8). For the purpose of this study, 
we only considered the participation of those students who completed the question-
naires after classes. Therefore, 319 students enrolled in five different courses of Uni-
versity of Minho participated in the current study by answering the questionnaire, 
corresponding to a response rate of 49% (Table 1).

Instrument and procedures. Considering the aims of the study, a survey was judged 
as a suitable method and students were asked to answer closed-ended questions. A 
questionnaire focused on the students’ acceptance and participation in TBL classes, 
as well as of their perceptions of TBL benefits on the learning process and outcomes, 

Table 1   Students participating in study by course and academic year

1 In the time of the study, in Portuguese Higher Education system, master in Psychology and Engineering 
were integrated with graduation, meaning that the 1st year of master corresponds to the 4th year of full 
program

2018–2019 2019–2020

Year of program Number of 
students

Year of program Num-
ber of 
students

Psychology1 4th 52 4th 38
Communication Sciences 3rd 27 2nd 36
Biological Sciences 1st 36 1st 40
Engineering1 2nd, 3rd, 4th 56 2nd, 3rd, 4th 34
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was developed in the context of the TBL community of practice. This questionnaire 
included: a section for demographic and academic characterization, a section consisting 
of 8 items on students’ participation and learning on TBL classes, rated on a 4-point 
Likert scale. Because this study purpose was to collect perception of students who had 
had the learning experience, the neutral point was not considered so students would 
be forced to judge their experience and would not have the possibility of misusing the 
midpoint (Chyung et al. 2017). This questionnaire was built on Google Forms. At the 
end of each semester, whatever the number of sessions carried out, teachers invited 
their students to complete the same questionnaire, informing them about the purpose. 
They were also informed that by deciding to answer the questionnaire they were giving 
their informed consent to use their data for academic research. The link of the question-
naire was made available to students on the E-learning platform. This study presents 
the analysis of the following questions:

a)	 Q1—I enjoyed the classes where TBL was used
b)	 Q2—I would like TBL to be used in other courses
c)	 Q3—The use of TBL in this course helped me to prepare for the exam
d)	 Q4—The errors I made, when answering TBL questions, allowed me to learn
e)	 Q5—The TBL sessions contributed significantly to my critical thinking
f)	 Q6—In the TBL sessions, I participated actively in my team’s work
g)	 Q7—The work within teams contributed significantly to my learning process
h)	 Q8—I prepared in advance to the sessions, reading the materials made available

For the purpose of this study, we considered the following independent variables: 
gender, course, and sessions modality (online versus in-class TBL). The dependent var-
iables considered in this study were: perception over TBL (addressed by Q1 and Q2), 
perception about benefits of TBL in what concerns learning by error, critical thinking, 
exam preparedness and collaborative work (addressed by questions Q3, Q4, Q5 and 
Q7) and level of engagement of students in the process, namely in collaborative work 
and previous preparation (addressed by questions Q6 and Q8). Students responded in 
4 levels of agreement (“completely disagree”, “disagree”, “agree” and “completely 
agree”), with the additional possibility of not replying to specific questions. These four 
levels were coded with numerical integer values in a scale of 1 (“completely disagree”) 
to 4 (“completely agree”).

Results were processed in R for statistical treatment. The analysis of sessions con-
text (online versus in-class) and of student gender was performed with a Wilcoxon test 
(non-parametric) to assess if differences were statistically significant. The test p-values 
were adjusted using the False Discovery Rate (FDR, Benjamini-Hochberg) method, 
with a significance level of 99%. The analysis of students’ perception in different disci-
plines was performed using the Kruskal–Wallis test (non-parametric), again using FDR 
for multiple testing correction.
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5 � Results

A total of 427 responses were collected (Fig.  1), with the following distribution 
among disciplines: 117 of Biological Sciences; 105 of Communication Sciences, 80 
of Engineering and 125 of Psychology. Of the total responses, 287 (67.2%) corre-
sponded to in-class TBL and 140 (32.8%) to online TBL. In 2018/19, 171 responses 
were collected, a number that increased to 256 in 2019/2020. The difference between 
the number of students involved and the number of responses is due to the fact that 
some students responded for both online and in-class sessions, being recorded both 
responses for those students. Our sample comprised responses from 340 female stu-
dents (79.6%) and 87 from male students (20.4%). The majority of our respondents 
were students in their Master’s first year (160), followed by students in the first year 
of graduation (117). We also surveyed students in their second (86) and third (64) 
graduation year. Figure  1 summarizes the main metadata variables characterizing 
the sample.

In general, the inquired students reported a very positive perception of TBL, of 
its benefits on learning process and of their participation (Table 2; Fig.  2). Over-
all, students seem to value the benefits of this instructional approach, such as the 
enhancement of critical thinking and the contribution of errors. We found a clear 
predominance of positive responses, which is in line with the results from reviewed 
literature on TBL implementation (e.g. Haidet 2014).

Questions Q2 (use of TBL in other courses) and Q8 (previous preparation 
for the sessions) presented the highest percentage of negative responses (but 
still below 30%). On the other hand, question Q4 (related to the contribution 

Fig. 1   Overall characterization of the sample, including the following metadata variables: a field of 
study; b year of study; c type of session (online versus in-class); d gender; e school year
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of errors to the learning process) displayed the highest percentage of positive 
responses and of ‘completely agree’ answers. Questions Q1 and Q5 (related 
to the overall perception of TBL and contribution of TBL to critical thinking, 
respectively) followed in terms of higher levels of agreement.

Table 2   Student’s responses to the questionnaire completed at the end of courses, for evaluating the 
acceptance and participation in TBL sessions, as well as TBL impact on the learning process. (N = 427)

Question Mean of 
responses 
(scale 1–4)

% of positive 
responses

Q1- I enjoyed the classes where TBL was used 3.328 88.5
Q2- I would like TBL to be used in other courses 3.007 72.8
Q3- The use of TBL in this course helped me to prepare for the exam 3.214 84.3
Q4- The errors I made when answering TBL questions allowed me to 

learn
3.481 93.2

Q5- The TBL sessions contributed significantly to my critical thinking 3.296 87.1
Q6- In the TBL sessions, I participated actively in my group’s work 3.329 86.7
Q7- The work within groups contributed significantly to my learning 

process
3.290 86.4

Q8- I prepared in advance to the sessions, reading the materials made 
available

2.998 76.8

Fig. 2   Summary of the responses for each question (Q1–Q8) in the four levels
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5.1 � In‑class versus online

No significant differences were found in responses of students regarding the TBL in 
online synchronous sessions versus classic in-class TBL. The comparison of these 
responses revealed a high positive perception using both class contexts, showing that 
TBL is well accepted regardless of the modality of classes (Fig.  3). Synchronous 
online sessions were similarly appreciated as in-class sessions. However, online 
TBL presented always a slightly higher (but not significant) acceptance, except for 
Q6 that refers to the participation of students in team discussions. In this item, the 
students attributed a slightly (again not significant) higher value to in-class sessions.

The questions with higher differences are Q3, Q5 and Q8. These relate to the 
relevance of TBL to prepare students for the exam (p = 0.002), TBL as a way to 
promote critical thinking (p = 0.009), and about previous preparation for TBL ses-
sions (p = 0.000), respectively. In these questions, students attributed higher values 
in the responses referring to online sessions. Overall, we can conclude that there are 
no major significant differences in the perception of online versus in-class sessions. 
However, students reported that online sessions prepare them better for exam and 
promotes their critical thinking.

5.2 � Scientific discipline

Our results show that TBL is well accepted by students from different fields. Stu-
dents from all surveyed disciplines clearly appreciated the methodology and had a 
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positive perception of its benefits. Indeed, although we found minor disagreements 
among disciplines, TBL was generally valued by students (Fig.  4). Although pre-
senting an overall positive perspective, students of Communication Sciences showed 
a lower level of agreement, except when considering the engagement of students 
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(Q6 and Q8). These students particularly disagreed with the possibility of imple-
menting TBL in other courses. The statistical analysis confirmed that discipline mat-
ters in the perception of TBL.

In order to better understand why students Communication Sciences were less 
favorable to TBL, we analyzed the results by school year, in order to assess if dif-
ferences between disciplines held for classes from different academic years. We first 
split the responses by the field of study for each academic year, in order to com-
pare the same discipline in different years. From the overall results, Communica-
tion Sciences was the only field of study where large and significant differences 
between school years were detected in most questions. In fact, students from the 
year 2019/2020 (who were attending the 2nd year of graduation) gave a signifi-
cantly higher mean response level to most questions, compared to the students from 
2018/2019 (who were senior students, 3th year of graduation). Only in Q4 (related 
with error for the learning process) and Q6 (related with student participation), there 
were no significant differences between school years. In the other fields, there were 
few differences in scattered questions, with no major significance in the overall 
results of the study. There were also differences in Q1 and Q2 for the students of 
Psychology and in Q8 for Biological Sciences students. No significant differences 
were found in engineering students.

5.3 � Student gender

Gender did not prove to be a significant variable for explaining TBL acceptance. 
Except for the questions related to the engagement in TBL process (Q6 and Q8), 
male students seemed to have a slightly (although non-significant) more positive 
perception of TBL and of its benefits. Female students revealed to be more engaged 
in previously preparing TBL sessions then their male counterparts (Q8, p = 0.000).

5.4 � Overall acceptance

In order to better understand the perception of students regarding the methodol-
ogy, we analyzed the relationship between their overall acceptance and their level 
of agreement regarding questions that approached the benefits of TBL (Q3-5, Q7) 
and the ones that reported the level of engagement of students in the process (Q6, 
Q8). We created two subsets of data, according to the positive or negative responses 
to Q1. We calculated the mean of responses to questions from Q3 to Q8 for both 
groups and the difference of these means. We then performed a statistical test to 
compare the responses in each group. For all the questions, the means were signifi-
cantly different for both groups, although differences were less pronounced in ques-
tions related to their participation and engagement in the process. This shows that 
students with a negative perception of the methodology also have a negative impres-
sion about its potential advantages. In any case, these students still participated in 
the group sessions and prepared themselves before sessions (even though at a lesser 
level than students that appreciated the methodology).
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6 � Discussion

Higher education institutions are enduring new challenges posed by the pandemic, 
which made them rethink the role of technology and of distance learning. In particu-
lar, the active learning methods were faced with the difficulty of replicating in-class 
interaction and dynamics, thus possibly troubling the engagement and acceptance 
of students. Nonetheless, our study shows that TBL online synchronous sessions 
share the same level of approval as traditional in-class sessions. Indeed, this instruc-
tional approach could be a solid option for instructors looking for active learning 
settings in the context of ‘virtual’ classrooms. We developed an adaption of TBL to 
the online environment, particularly ensuring ways to maintain the contact between 
teachers and students and using technological resources to promote their engage-
ment. In this context, the use of TBL allowed promoting dynamic sessions, that kept 
students motivated and prevented some pitfalls associated with online courses, such 
as the lack of concentration (Tsai 2011). The use of technology in this case, because 
fully aligned with the teaching aims (Turney et al. 2009) and not a means in itself, 
helped to promote a fruitful engagement of students.

This research provided a unique comparative approach to TBL that aimed at 
exploring the acceptance of this instructional approach, regarding its application to 
different scientific disciplines, student gender and environment. While several stud-
ies have provided relevant insights to TBL, these were mainly single course based 
and did not compare perceptions across student gender. Previous studies have also 
not considered different modalities of TBL sessions (in-class or online) and mainly 
used a siloed approach that hinders its broader appeal. This study provides evi-
dence-based support of this instructional approach, regardless of the scientific area 
and gender. Students particularly agreed to the fact that TBL enhanced their criti-
cal thinking skills and that errors they made in the process were helpful to a better 
understanding of the contents. In contrast with some evidences that suggest online 
synchronous sessions may ‘damage’ the quality of the group discussion (Vuopala 
et  al. 2016), in the context of online TBL, the students showed equal satisfaction 
with the collaborative group discussion.

Most students reported a positive evaluation of TBL classes. Compared to those 
who were less favorable toward TBL classes, these students were more favorable 
in terms of both the perception of benefits and engagement in the learning process. 
These results suggest that, in general, students perceived TBL classes as success-
ful in their main purpose of promoting collaborative learning. Critical aspects of 
TBL, like critical thinking, learning by mistakes, and exam readiness, were posi-
tively evaluated by students as TBL benefits. Students who reported less enthusiasm 
regarding this methodology, although stating that they participated in the process 
(namely in group discussion and in previous preparation), are also the ones who per-
ceived fewer benefits to the methodology. These results are in line with the findings 
from previous research, suggesting that students need to understand the value and 
benefits of this kind of approach to appreciate and enjoy the collaborative learn-
ing experience (Hillyard et  al. 2010; Johnson & Johnson 2009; Lee et  al. 2016). 
An implication of this finding is that teachers could enhance the engagement of 
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less enthusiastic students by explaining, previous to implementing TBL, some of 
the proven advantages of the pedagogy and of collaborative work (Clinton & Kelly 
2020).

Considering the comparison of TBL approaches among different disciplines, 
although a mainly positive perception has been detected, students of Communication 
Sciences from 2018/19 revealed a lower level of agreement. As this was the only 
subsample that included senior students (3th year, corresponding to the final year of 
graduation), we speculate that they were less receptive to TBL because they were 
more focused on concluding their final project and graduation. This hypothesis is in 
line with Pires et al. (2020) that discussed the impact of student overload of activi-
ties on the acceptance of more active and collaborative instructional approaches 
because of the higher preparation burden they demand. This suggests that teachers 
should work together with other teachers of the same graduation to assess the work-
load, hence guaranteeing that favorable conditions to students are in place.

Female and male students equally approved TBL methodology. In spite of 
literature reporting that males are less favorable of collaborative methodologies 
(Cabrera et  al. 2002), our results did not find evidence that this applies to TBL. 
When students were asked if they would like to experience TBL in other courses, 
there was even a slightly higher agreement of male students. When comparing 
with females, the only significant difference was found in the preparation for 
TBL sessions, self-reported to be higher by female students. This is in line with 
the literature that argues that female students devote more time to the study and 
preparation of classes (Grebennikov & Skaines 2009). But this circumstance did not 
seem to have an impact on the overall acceptance of the methodology.

Even though, to the best of our knowledge, this is a unique study in terms of the 
employed comparative approach, this research only analyzed four scientific areas, 
a limited number of courses and students within each area. A broader range of dis-
ciplines (for instance, from Humanities or Law) could help to consolidate our find-
ings. On the other hand, our comparative study regarding the use of online sessions 
took place in a very particular circumstance (during the first lockdown induced by 
the pandemic) and we must remain open to the possibility that this may have led 
to biased results. Online TBL provided dynamic sessions to students and the pos-
sibility to engage into meaningful discussions with their classmates, in a context in 
which close and in-class contacts were abruptly cut. This study should be retaken in 
a context of higher education ‘normality’ to assess if the positive acceptance of the 
methodology holds in face of other online teaching experiences.
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