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Abstract 

Introduction: Evidence-based medicine (EBM) is a practice that allows clinicians to 

implement the best available evidence for our patients. However, there is no best way to teach 

EBM, and multiple strategies have been implemented with mixed results.  

Methods: The purpose of this study was to compare two approaches to teaching EBM and 

explore their relative effectiveness in student self-perceived knowledge, skills, and experiences. 

We compared a virtual version of a relatively new active-learning approach, case-based 

collaborative learning (CBCL), with a virtual version of a traditional lecture. A pilot explanatory 

sequential mixed method design was performed. Quantitative data were obtained from tests and 

surveys and qualitative data from focus group discussion interviews and open-ended survey 

questions. 

Results: Ninety-nine students participated in the study, 49 in the VCBCL group and 50 in 

the VL group.  Minimal expected retention and recruitment rates were achieved for this pilot.  

Knowledge and skill scores were high in both groups (20/20 in VCBCL and 19.5 in VL group, 

p=0.067). Both groups reported high quality and engaging sessions; in the VL group, class 

participation increased at the end of the study (p=0.047), but only in the VCBCL group students 

felt more comfortable sharing challenging opinions (p<0.001). Three themes and 13 subthemes 
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emerged from the qualitative analysis of focus group and open-ended survey data, with student 

experience of “engagement” as a central organizing theme. A conceptual model with 

engagement at the center describes the students’ experiences and motivational states along 5 

interrelated dimensions, specifically: student, facilitator skills, group learning experiences, 

instructional design, and learning environment.  VCBCL promoted engagement by aligning with 

all the model elements and promoting a high degree of intrinsic motivation. VL, lacking the 

“group” factor and peer interactions, appeared to be associated with less intrinsic motivation. 

While this situation reduced engagement, it was partially compensated by a good instructional 

design and facilitator skills.  

Conclusions: Although students in virtual case-based collaborative learning (VCBCL) 

and traditional lecture groups performed similarly well in quantitative measures of knowledge 

and skills in evidence-based medicine, there were notable qualitative differences in the two 

approaches, with VCBCL students describing higher levels of engagement in classroom learning 

and greater levels of intrinsic motivation. Pilot implementation of the VCBCL approach was 

feasible even in the context of a university that otherwise is entirely lecture-based. Given equal 

levels of facilitator skills in teaching in these methods, VCBL appears to be the superior method 

by fostering students’ participation in solving higher order thinking clinical problems, 

encouraging interaction with peers, and in supporting students’ sense of autonomy, competence 

and relatedness. 
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1. Chapter 1: Background 
 

 

1.1 Background  
 
Evidence-based medicine (EBM) is a practice that allows clinicians to implement the best 

available evidence for their patients.1  The Accreditation Council for Graduate Medical 

Education has, since 1999, included some of the EBM elements such as critical appraisal as part 

of the curriculum for all training clinicians in the United States of America.2  Nevertheless, low 

levels of competency in this area have been found in previous publications.3,4  Lack of EBM 

skills and protocols could lead to deficient clinical decisions, adverse outcomes in patients, 

longer hospital stays, and a waste of hospital resources.5-7 This situation suggests that teaching 

approaches are inadequate and further strengthening in this area is needed.    

There are several extant studies about EBM teaching techniques,8,9 however, most do not have an 

adequate methodological design to support their results.5 Kyriakoulis K, et al.10 conducted a 

systematic review in which they compared 20 studies with different passive and active teaching 

strategies for EBM, showing that there is no difference in effectiveness among all the teaching 

strategies.  Medical educators must ensure that their students receive the most adequate training 

to ensure that they can provide high-quality medical practices and implement the most effective 

teaching strategies. 

Learning is a multidimensional concept that could be addressed through multiple perspectives. In 

a general sense, it refers to a change in knowledge and subsequently in behavior.11,12 While 

numerous theories explore learning, two are especially important for medical education: adult 

learning theory and self-determination theory.   
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Adult learning theory 

In general, medical students can be conceptualized as autonomous adult learners with specific 

needs that require the application of andragogy learning principles, and while multiple theories 

exist, the following classic principles are wide accepted:13,14 

(1)The need to know 

(2)The learners’ self-concept as a self-directed learner 

(3) The role of the learners’ experiences 

(4) Readiness to learn 

(5) Orientation to learning 

(6) Motivation 

Therefore, students are more engaged when content is aligned with their own interests, when 

they can apply what they just learned and relate it to previous experiences. The facilitator should 

have a guidance role, monitoring student’s progress, providing feedback, and motivating them. 

15,16  

Self-determination theory 

According to this theory, human beings look to fulfill three basic psychological needs to be self-

regulated and motivated to learn and develop themselves: autonomy, competence and 

relatedness.17  
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Autonomy refers to the need for free will and direction of their acts. Competence is the need to 

be effective, and relatedness refers to the intrinsic desire to connect to others or have 

belongingness to someone or something.17-19 The individual is always in constant interaction 

with its context (peers, teacher, school, etc.), and according to the quality of that interaction, the 

student can feel motivated, either by extrinsic factors (external motivation) or by an autonomous 

or genuine interest to learn (intrinsic motivation).20 When a student is intrinsically motivated, a 

higher interest, better performance, and greater resilience have been observed.15 More 

importantly, motivation is the initial force that leads to engagement,21 an outcome thought to be 

closely related to higher learning performance and achievement.22 

Engagement is a multi-dimensional construct that reflects positive learning behaviors, emotions, 

and thoughts. Engagement is distinguished into three general types:21-23 

(1) Behavioral engagement: participation or involvement with in-class activities 

(2) Emotional engagement: positive emotions to peers, teachers, school 

(3) Cognitive engagement: self-regulated learning 

Overall, quality of engagement will be the result of students fulfilling their psychological needs 

and motivation.  

Teaching strategies 

Different teaching strategies have been implemented in medical education, and new active 

learning strategies have been studied, which are more aligned with the previously discussed 

learning theories than more traditional or passive strategies. 24,25  It is important to use evidence-

based learning and teaching strategies for both students and faculty, even when some barriers 

and preconceptions impair the implementation of these approaches.26 
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Traditional lecture-based learning (LBL) is a passive one-way teaching method designed to 

transfer knowledge to the student,27 and it has been the classical method of teaching in medical 

education in Latin America, specifically in Mexico.28 In contrast, active learning is a process in 

which the teacher or facilitator develops a learning environment that provides the student with 

thought-provoking content and activities that foster reflection, self-assessment, and collaboration 

in an engaging way, in order to get a deeper understanding through higher-order thinking and 

greater retention of materials.29 With this approach, students are in control of their own learning, 

creating meaningful connections of the new content with its previous experiences, guided by a 

facilitator that could provide timely and effective feedback.30 Active learning interventions are 

thought to yield at least equal or even better outcomes in knowledge retention, improvement of 

skills, and engagement compared to passive learning strategies.31-33 In certain settings, such as 

science, technology, engineering, and mathematics (STEM), active learning methods have shown 

to improve performance, particularly of weaker students.33  

However, active learning comes with a few caveats. Students might perceive that they are not 

getting all the content compared to lecturing; besides, the increased cognitive effort could 

decrease motivation and engagement.34 Faculty also have described barriers, such as an increased 

time to prepare the sessions, inadequate infrastructure resources, lack of students' preparation for 

the class, or a lesser degree of control in class.35  These issues could be significant, especially in 

students and faculty used to lectures, adding the possibility of barriers and rejection. 

There are multiple active learning strategies, such as problem-based learning, case-based 

learning, or team-based learning.36 One of the most recent active learning strategies is case-based 
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collaborative learning (CBCL), which includes elements from team-based learning, case-based 

learning, problem-based learning, and flipped classroom.37In this approach, the student must 

review in advance reading materials and content-based assignments and complete an individual 

readiness assurance test (I-RAT), usually using a multiple-choice question (MCQ) format. A 

CBCL facilitator presents a clinical case in the classroom, with multiple high-order open-ended 

questions for the students. Each student must individually answer the question and then share it 

in a small group, where a discussion is held until there is a consensus. The small group answer is 

then shared with the rest of the class.  Overall, CBCL is designed to foster collaboration and 

critical thinking.37 

Online learning 

In 2019 a new Coronavirus appeared in the world, forcing us to avoid in-person meetings for 

several months. The classroom was one of the settings most affected by COVID19, changing the 

way teaching had been done up to that moment. Online alternatives to in-person sessions had to 

be implemented considering the sudden and unexpected onset of this emergency. Medical 

universities had to change the way they provided education using technology to provide students 

with enough resources for their own learning and substituting in many cases in-person sessions 

with online alternatives.38 

Online learning refers to distance teaching using technology -especially the Internet-, providing 

accessibility, connectivity, and flexibility.39,40Content delivery can be generally provided in two 

different ways:41 
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(1) Synchronous courses, conducted in real-time using videoconferencing software (such as 

Zoom ® or Microsoft Teams ®) or text message software (Whatsapp ®or Telegram ®, 

among others), and  

(2) Asynchronous courses, in which activities and communication are delayed; therefore, the 

student can review the material and do the activities at its own pace.  

Unfortunately, low or middle-income countries, such as Mexico, have struggled with the lack of 

enough technological and human resources at public hospitals and medical universities.42 Despite 

this fact, online learning had to be implemented due to the COVID19 crisis and previous 

publications have shown that teaching evidence-based medicine through an online approach is 

feasible and is at least as effective as face-to-face teaching.10,43 Even in some studies, this 

approach yielded better results than in-person sessions.44 

To understand if active learning, specifically CBCL, can be implemented in a population that 

usually receives sessions in a lecture-based format, we conducted a pilot study comparing virtual 

CBCL (VCBCL) and virtual lectures (VL). With this pilot, we assessed feasibility in medical 

students at the University of Guadalajara in Mexico, evaluated differences in student's 

knowledge and skills outcomes, and, more importantly, captured students' experiences and 

opinions regarding active learning.  Specifically, this study was designed to  address the 

following objectives: 

 
Quantitative aims 

  

1. To assess if a virtual case-based collaborative learning approach compared to virtual 

lectures improves critical appraisal knowledge and skills in fourth-year medical students. 
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a. To examine critical appraisal knowledge in both groups, measured with final 

factual knowledge test scores based on current evidence-based 

recommendations.45  

b. To examine critical appraisal skills in both groups, using a final test based on the 

Critical Appraisal Skills Programme (CASP) guidelines.46 

2. To describe students' previous learning experiences at their program using a pre-

intervention survey. 

3. To assess feasibility among students in a lecture-based curriculum University through 

recruitment and retention rates. 

Qualitative aims 

1  To explore students' perceptions of the implemented teaching strategies: 

a. To describe students' learning experiences through post-intervention focus group 

discussions and open-ended questions from surveys. 

b. To describe students' experiences regarding engagement through post-

intervention focus group discussions and open-ended questions from surveys. 

c. To assess acceptability among students in a lecture-based curriculum University 

by capturing students’ descriptions of facilitators and barriers 

Mixed methods aim 

1. To describe how student experiences of learning in virtual case-based collaborative 

learning compared to virtual lectures in a lecture-based curriculum university explain the 

final critical appraisal knowledge and skills scores. 
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2. Chapter 2: Data and Methods   
 
 
2.1 Short Introduction   
 
 
A pilot quasi-experimental mixed methods design was conducted to answer the research 

questions, following previously published recommendations.47,48 A quasi-experimental design 

was chosen since participants were assigned to the intervention or control group according to 

their time availability to attend the sessions. We used a sequential explanatory mixed methods 

approach because on top of measuring knowledge and skills, we wanted to capture the students' 

experiences and perceptions of learning via CBCL compared to the lecture setting. 

The study was divided into three different parts (see figure 1): 

(1) Pre-intervention data gathering using a survey (quantitative) 

(2) Intervention: six sessions using two different teaching strategies: virtual CBCL or 

virtual lectures. Learning outcomes were assessed via a final exam (quantitative) 

(3) Post-intervention data gathering through a survey (quantitative and qualitative) and 

focus group discussions (qualitative)  
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Figure 1. Overview of the phases of the explanatory sequential mixed methods study. 

 
 
2.2 Materials and Methods  
 

 
2.2.1 Study design 
	

This study was conducted with fourth-year medical students at the University of Guadalajara. 

Both groups had the same content in each class and access to the same readings and multiple-

choice questions tests. The VCBCL group was given individual readiness assurance tests 

(iRATs) before each class; meanwhile, the virtual lectures group received the same test after 

class as a study resource. The only difference between the groups was the teaching strategy (see 

Figure 2). 

 

 

 



10 
 

Figure 2. Overview of the pilot trial 

 
2.2.2 Ethics 
 

This study was approved by the Harvard Faculty of Medicine IRB office (IRB20-1374) and the 

local IRB at the University of Guadalajara (ID # 20-99). 

 
2.2.3 Participants and setting 
 

The study was conducted at the University of Guadalajara, one of the oldest and most important 

public universities in Mexico. Most of the courses in the medical program are conducted through 

lectures with just a few active learning experiences. Moreover, after the COVID-19 pandemic, a 

fast and unexpected transition from in-person to online sessions occurred across all Mexican 

universities. Unfortunately, medical educators did not receive the appropriate training in these 
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technologies and did not have a dedicated teaching infrastructure.49 The students experienced 

some of these challenges during our study. This University of Guadalajara is a representative 

example of a public university in Mexico suggesting findings from this study will be 

generalizable for this context.  

It is important to note that the University of Guadalajara has a curriculum in which students can 

freely choose the courses according to their needs. Therefore, students in the same cohort have 

different courses and different schedules.  

We included fourth-year medical students attending the "Analysis of clinical decisions" course at 

the university mentioned above. The course was two months long and addressed the clinical 

diagnostic process through different perspectives, with evidence-based medicine being the most 

important part of the course.  The students in this course had not been exposed to clinical 

practice. This is common in Mexico, where only 24% of fourth-year medical students have 

experience in the clinical setting at that time of their training.50  

 2.2.4 Inclusion criteria 
 

All fourth-year medical students registered for the "Analysis of clinical decisions" in fall 

semester were invited to participate in this study on a voluntary basis.  

2.2.5 Sampling 
 

Since this was a pilot study, the sample size was by convenience. Following recommendations 

for pilots and feasibility trials the goal was to reach 25 participants per study arm in order to 

achieve a power of 90% and two-sided 5% significance for a small effect size. 48 
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A total of 154 students enrolled in the “Analysis of clinical decisions” course were invited to this 

pilot, of which 99 (64.28%) accepted to participate. After that, they were incorporated into two 

groups according to student’s time availability. The reason for this decision was the previously 

mentioned variation in schedules among students.  

The options were a group at 7 am (Virtual lectures group) or at noon (virtual CBCL group). To 

minimize potential selection bias, students were not made aware of which intervention would be 

applied in the group they were assigned to. 

 
2.2.6 Groups description 
 
 
(a) Virtual CBCL group: In this group, an online CBCL strategy was implemented.  It 

consisted of two different parts: first, an asynchronous approach with readings and iRATs on a 

Moodle-based platform before each session; and secondly, six synchronous sessions conducted 

through Zoom® (see Figure 3). 

 

	

Figure 3. General structure of the virtual CBCL material.  
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The Synchronous virtual CBCL sessions consisted of six sessions with a duration of 120 minutes 

each, led by one faculty and one teaching assistant using Zoom®; this approach was based on 

guidelines previously published using seven recommended behaviors for the facilitators, which 

are:51  

1. Connects prior learning and pre-class alignment to in-class activities 

2. Prompts deeper learning by using one or more active learning strategies 

3. Responds to students' questions in ways that promote further learning 

4. Uses a variety of learner-centered activities to engage students in the application, transfer, 

or regeneration of knowledge 

5. Conducts frequent, "non-graded" assessment of students' understanding to allow for 

immediate feedback and inform real-time instruction 

6. When co-teaching with other faculty, does so in a coordinated and collaborative manner 

7. Blends facilitated instruction with students' self-directed learning 

 

The facilitator presented a clinical scenario at the beginning of the session, and then introduced 

multiple higher-order questions to be discussed in small-groups, using the breakout room feature 

in Zoom. Groups were randomly assigned each class and consisted of five students on average. 

Google Documents were utilized for the small groups so that the students could take notes. After 

that, a big-group discussion was held to share all small-group responses or opinions of the 

clinical scenario. At the end of each discussion, the facilitator summarized the most important 

points of the topic complete with a few poll questions to ensure students understood the subject. 

Then the process was repeated several times until the end of the session. 
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The facilitator was trained and guided by one CBCL expert (HB), who also reviewed and 

supervised each session before it was given by the facilitator. All questions were analyzed and 

modified to foster a higher-order thinking and promote students’ discussions in the small groups. 

An introductory framing session was included in the first session, covering the following topics: 

What is active learning? What is CBCL? What are the advantages and disadvantages of active 

learning? What are the expected attitudes and rules? Psychological safety, in-class participation 

strategies, and ground rules. The second aim of this session was to serve as training for Zoom 

and to identify and to solve any technical problems that could appear in the following sessions.  

The students were asked to review the recommended readings and to respond to the iRATs 

before class on the online platform described in detail in section 2.2.7. 

(b) Virtual lectures group: six synchronous online lecture-based sessions were facilitated by a 

faculty and a teaching assistant. Sessions were conducted using PowerPoint slides through Zoom 

®. The facilitator used the same approach as other online sessions in the University of 

Guadalajara program, explaining the slides and allowing students to ask questions at any 

moment. Participation was conducted through the chat window or using the “raise hand” on 

Zoom. The teacher used poll questions throughout the session; these questions were the same as 

those from the virtual CBCL group.  The content was exactly the same as in the virtual CBCL 

group. 

We also included an introductory framing session in the first session, covering the following 

topics: Evidence-based learning strategies, psychological safety ground rules, and in-class 

participation and discussion strategies. The session was also utilized as a tutorial on how to use 

Zoom, and to identify and solve any technical problems. 
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Students answered the same optional MCQ tests used in the virtual CBCL group, but in this 

group, tests were provided after the virtual lectures in the online platform (see figure 4). More 

are details described in section 2.2.7. 

 

Figure 4. General structure of the virtual lectures group sessions.  

 
2.2.7 Online platform for the asynchronous section 
 
 

The asynchronous online section of both groups was created on a Google Cloud-based server 

with 4vCPU and 15 Gb of RAM using Moodle 3.10 as Learning Management System (see figure 

5). The platform was located in the following address: http://analisisdedecision.com/, a username 

and password were provided to each student and they had access 24/7. No technological issues 

were reported by the students or the Google server monitor during the duration of the study. 
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Figure 5. Home screen of the online platform for both groups 

All contents in the online platform were created in Spanish, and it contained both surveys, all the 

short tests, final tests, the recommended readings, a forum for questions, the syllabus, and the 

sessions’ slides.  

Four members of the project (HB, ND, EC, and RE) evaluated the online platform's content. 

 

Figure 6. Example of the information included in a week (left panel) and a question with 

feedback from the short tests 
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2.2.8 Course content 
 
 
The curriculum learning goals and the assessment instruments were aligned with the main EBM 

principles: creating an answerable question, searching for evidence, critically appraising 

evidence, applying the evidence, and evaluating the performance of all steps.52 Using a 

backwards design approach,53 the content regarding critical appraisal was based on the Critical 

Appraisal Skills Programme guidelines and previously published recommendations.45,46,54 The 

sessions for this pilot covered the critical appraisal of diagnosis and treatment clinical questions 

as seen in Table 1. 
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Table 1. Content of the course sessions in both groups.  

Sessions Topics Course content 

1 Introductory framing 
session 

 

-Virtual CBCL group: Evidence-based 
learning strategies, psychological safety 
ground rules,  and in-class participation and 
discussion strategies. The session was also 
utilized as a tutorial on how to use Zoom, 
and to identify and solve any technical 
problems. 

-Virtual lectures group: Evidence-based 
learning strategies, psychological safety 
ground rules,  and in-class participation and 
discussion strategies. The session was also 
utilized as a tutorial on how to use Zoom, 
and to identify and solve any technical 
problems. 

2 Diagnosis clinical 
questions- 1 

 

-Strengths and limitations of a study 

-Levels of evidence 

-How to determine relevance and validity 

-Validity 

-Was there a clear question for the study to 
address? 

-Was there a comparison with an appropriate 
reference standard? 

-Did all patients get the diagnostic and 
reference standard? 

-Could the results of the test have been 
influenced by the results of the reference 
standard? 

-Is the disease status of the tested population 
clearly described? 

-Were the methods for performing the test 
described in sufficient detail? 
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Table 1 (continued). Content of the course sessions in both groups. 

3 Diagnosis clinical 
questions- 2 

 

-Importance 

-What are the results? 

-Sensitivity, specificity, likelihood ratios, 
ROC curves, reliability 

-How sure are we about the results? 

-Confidence intervals, p-value 

-Consequences and cost of alternatives 
performed? 

-Applicability 

4 Treatment clinical 
questions 1 

-Did the study address a clearly focused 
research question? 

-Was the assignment of participants to 
interventions randomized? 

-Were all participants who entered the study 
accounted for at its conclusion? 

-Were the study groups similar at the start of 
the randomized controlled trial? 

-Was the precision of the estimate of the 
intervention or treatment effect reported? 

-Relative risks, NNT, NNH 

5 Treatment clinical 
questions 2 

 -Do the benefits of the experimental 
intervention outweigh the harms and costs? 

-Can the results be applied to your local 
population/in your context? 

6 Application of final test -Final test 
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The content of the course used in the intervention and control groups was based on Bloom’s 

taxonomy55 (see table 2). The curriculum learning goals and the assessment instruments were 

aligned with the main EBM principles.52  

Table 2. Evidence-based medicine main principles and its relationship with Bloom’s taxonomy. 

EBM principles Bloom’s taxonomy level 
Factual knowledge  Remember 
Ask a clinical question with the PICO 
framework 

Understand 

Acquire evidence Apply 
Appraise the evidence 
 

Analyze 

Apply the evidence  Apply, Create 
Evaluate the quality of the previous steps Evaluate 

 

2.2.9 Quantitative design 
 

The quantitative component of the study consisted of three different sections: first, 

administration of a pre-intervention survey; second, results from the final test; and last, a post-

intervention survey. 

 

2.2.9.1 Pre-intervention surveys 
 

An online survey was delivered through the online platform to all participants before the 

intervention. The survey was created using a 5-point Likert-type items and open-ended questions 

to cover the following topics (see Appendix A and B): 
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(1) Demographic data (Likert-type) 

(2) Self-directed learning (Likert-type) 

(3) Participation in class (Likert-type) 

(4) Previous active learning and online learning experiences (Likert-type and open ended) 

(5) Preferences between learner-centered or teacher-centered approaches(Likert-type)56 

(7) Student's perception of current teaching strategies at their setting (Likert-type and open 

ended) 

 

2.2.9.2 Post-intervention surveys 
 

This survey was also delivered through Moodle to all participants after the intervention. The 

survey was created using a 5-point Likert-type scale and open-ended questions to cover the 

following topics (see Appendix C and D): 

(1) Accessibility and connectivity (Likert-type and open-ended) 

(2) Collaboration and participation in class (Likert-type) 

(3) Preferences between learner-centered or teacher-centered approaches (Likert-type) 56 

(4) Quality of the sessions (Likert-type and open-ended) 

(5) Time spent in pre-class activities (Likert-type) 

(6) Preferences among the different teaching strategies (Likert-type and open-ended) 
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(7) Self-perceived knowledge and skills acquisitions after the interventions (Likert-type) 

(8) Facilitators and barriers (Open ended) 

For both the pre-intervention and post-intervention surveys, a literature review was conducted, 

creating items and discussing them with three research team members. After that, a pilot of the 

survey was applied to nine fourth-year medical students from the same university (they were not 

part of the study). Also, cognitive interviews were conducted, receiving comments from all of 

them. Then, items were curated, and changes were made according to the feedback received by 

those nine students in the cognitive interviews. Two research members reviewed the final version 

(HB and RE) before applying it to the participants.57,58 

 

2.2.9.3 Outcomes 
 

(1) Pre-intervention survey results. 

(2) Final test (0-20 points): it was applied in the sixth session of the course and included two 

sections (see appendix E): 

a. The first part (10 points) was a 20 questions test based on factual knowledge 

using current evidence-based medicine recommendations and using EBM experts 

recommendations.45Questions were structured based on Bloom’s pyramid, 

considering lower and higher-order thinking questions using previously published 

recommentations.59   

b. In the second part (10 points), a short medical paper in Spanish was provided, and 

the student was asked to analyze the validity, importance, and application of the 

study. This part measured the student's skills based on the Critical Appraisal 
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Skills Programme guidelines as described in previously published 

recommendations.46,54 

(3) Post-intervention survey results. 

(4) Video recordings: videos were obtained in order to get direct and indirect cues of 

engagement for further publication purposes. 37,60   

 

2.2.9.4 Quantitative data analysis 
 
 

Demographic and descriptive data were reported as means (standard deviations), medians 

(interquartile ranges), or numbers (percentage) according to its distribution. For comparisons, a 

two-tailed alpha level was set at 0.05. Chi-square was used for categorical data, student's t-test 

for parametric data and Mann Whitney-U test and Wilcoxon rank-sum test for non-parametric 

data.  

Correlations were utilized for the short tests (pre-session or post-session according to the group) 

and the final test scores. For the survey data analysis, we conducted an item factor analysis and 

Cronbach's alpha, also Likert-type questions were analyzed as frequencies and percentages using 

non-parametric test as previous authors have recommended. 61,62 All quantitative analyses were 

performed using Stata v.16.1. 

 
 
 
 
 



24 
 

2.2.10 Qualitative design 
 
 

Qualitative data collection occurred at the end of the intervention focus group discussions 

(FGD). This approach allowed us to gather information about students' experiences from the 

pilot trial.  The aim was to hear their voices and capture meaningful information that could be 

impossible to get through other quantitative means. All the students who completed all six 

sessions were invited to be part of the FGD.  

Focus groups were conducted using the recommendations of Stalmeijer RE, et al. in a medical 

education research context.63 Due to COVID19 restrictions regarding meetings, they were 

conducted online using Zoom. A semi-structured interview guideline was created for post-

intervention focus groups for students (see Appendix F and G), questions were based on the 

study aims, literature review, and iterative discussions between two members of the study (HB 

and RE). FGDs were conducted by a researcher not involved in the facilitation of the sessions in 

order to avoid social desirability bias. Before each interview, the semi-structured guideline was 

discussed between the interviewer and a member of the research team (DH and RE).  

Domains explored in the semi-structured guideline for the post-intervention focus group 

discussions for students were: 

(1) Student's perceptions and experiences about the virtual CBCL/virtual lectures 

implementations 

(2)Barriers to engagement observed during the study  

(3) Perceived advantages and disadvantages of both teaching strategies 
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(4) Student's opinions about engagement in virtual CBCL and virtual lectures with a focus on 

cognitive, behavioral, and emotional engagement64 

(5) Student's perception of knowledge and skills acquisition in virtual CBCL and virtual lectures 

(6) Student's preferences regarding virtual CBCL vs. virtual lectures and online sessions vs in-

person sessions 

(7) Student's perception of the utility of the introductory framing session 

The framework method was implemented to address the qualitative aims following seven steps:65 

1)  Generation and translation of transcripts, 2) Familiarization with the interview, 3) Coding, 4) 

Developing an analytical framework, 5) Applying the analytical framework, 6) Charting data 

into a framework matrix, and 7) Interpreting data. 

For the first step, FGDs were audio-recorded after informed consent was obtained. After that, 

transcripts were created in both Spanish and English by a research member. All participant’s 

names and identifiable data were anonymized, and recordings were deleted after finishing the 

transcripts.  Transcripts and datasets were kept in a secure online location protected by a 

password to which only the research team had access. Access to the initial datasets was 

exclusively available to the investigators, who were also responsible for file maintenance and 

review. 

Three researchers (AS, HB, and RE) were actively involved in steps 2 to 7, getting immersed in 

the transcripts and conducting an initial open coding and iteratively working on a final codebook 

to apply to the qualitative data using previously published recommendations.47,66 Authors used 

Dedoose version 8.3.45 to apply the analytic framework and the creation of code matrixes . 
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Coding schemes, categories, themes, and interpretation was discussed iteratively among the 

researchers until consensus was reached. Data from the qualitative phase was analyzed with an 

inductive approach performed using constructivist grounded theory as a conceptual framework.47  

The following strategies were used to ensure trustworthiness of the qualitative results: 67  

Table 3. Quality criteria for trustworthiness 

Criterion Strategies deployed by researchers 

Credibility 
 

Adoption of well-established research methods 

Early familiarization with participants and data 

Triangulation of data through focus group discussions, surveys and field notes 

Wide range of participants in the surveys 

Debriefing sessions between the researchers  

Iterative analysis of data between the researchers 

Transferability 
 

Description of the context of the population, setting and study 

Description of the study phenomenon 

Description of data collection and methods employed 

Dependability 
 

Description of the qualitative design and its implementation 

Confirmability 
 

Detailed description of excerpts to support the codes, categories and themes 

Description of all the cognitive process that led to the decisions and themes 

Triangulation with the quantitative results 

 
2.2.11 Mixed methods 
 

An explanatory sequential mixed-methods study was conducted using previously published 

recommendations and following the structure shown in figure 7.41,47,68 First, quantitative data 
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were collected and after a preliminary analysis modification of the qualitative instruments was 

performed. Thereafter, qualitative data were obtained, and the final analysis was performed.   

 

Figure 7. Diagram of the explanatory sequential mixed methods design  
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3. Chapter 3: Results 
 
 
3.1 Quantitative results 
 

3.1.1 Demographic characteristics 
 

A total of 154 fourth-year medical students enrolled in the "Analysis of clinical decisions" course 

met the inclusion criteria and they were invited to participate in the study through email and a 

one-hour long virtual session explaining the research and responding to students' questions. After 

the session, 99 students agreed to participate and filled in informed consent (recruitment rate of 

64.28%); of them, 53 were females (53.53%) and 46 males (46.46%). The participants' median 

age was 22 years in both groups, with no statistically significant differences (see Table 4). 

Table 4. Population characteristics 
 

Variables Virtual 
CBCL  
 (n=49) 

Virtual lectures  
(n=50) 

p-value 

Age (years), median 
(IQR,min,max) 
 

22 
(0,21,52) 

22 (1,21,27) 0.691 

Gender, n (%) 
• Female 
• Male 

 

 
30 (52.63) 
19 (45.24) 

 
23 (54.76) 
27 (47.37) 

 
0.467 

 

 
Mann-Whitney U test was performed for age, and Chi square for gender. A p value <.05 was 
considered as statistically significant. IQR: Interquartile range, min: minimum, max: 
maximum.  

 

Participants were assigned to either the virtual CBCL group (49 students) or virtual lectures 

group (50 students).  Both groups had six sessions - including one introductory framing session - 
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once a week, at a specific time as established by the University of Guadalajara. The selection of 

participants for each group was performed according to the student's time availability. All the 

participants completed the course (retention rate of 100%). On average, students attended 5.75 

sessions (SD .57) with no differences in both groups (p=.7596). In the CBCL arm, 41 students 

(83.67%) attended all sessions compared to 40 students (80%) in the virtual lectures arm (see 

Figure 8). 

 

Figure 8. Study flow diagram 
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3.1.2 Critical appraisal knowledge and skills scores 
 

Factual knowledge was measured through two different instruments: the short tests for each 

session and the final test knowledge section. Critical appraisal skills were measured in the last 

section of the final test based on the CASPE guidelines. For the latter, a medical research paper 

in Spanish69 was provided to the students three days in advance. The paper was approved by 

three research members (EC, ND, and RE). 

All the participants completed the final test. 96 students completed the exam simultaneously on 

the assigned day. Three students took the exam the next day due to an overlap with an 

examination of another course (2 students), and an urgent trip (1 student). All participants were 

supervised in real-time by the facilitator, and questions regarding the online platform or 

clarification about items were provided without giving any hint or direct response. Students had 

30 minutes to finish the knowledge section and 60 minutes for the final skills section; they spent, 

on average, 22 minutes and 51 minutes in each area, with no differences between both groups. 

Five short multiple-choice tests were administered to both groups throughout the course. These 

questions were provided as iRATs in the virtual CBCL group before each session. Meanwhile, 

they were applied after each session as post-tests in the virtual lectures group. All participants 

completed these short tests showing similar scores with no statistical significance difference 

between them (total score of 18.37, p =0.081). See table 5. 
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Table 5. Short test grades between CBCL and virtual lectures groups.   
Scores 

(0-3.34 points per test) 
CBCL 
(n=49) 

(Applied as pre-tests) 

Virtual lectures  
(n=50)  

(Applied as post-tests) 

p-value 

First test, median (IQR, 
min,max) 
 

3.34 (0,1.67,3.34) 3.34 (0,1.67,3.34) 0.977 

Second test, median 
(IQR, min,max) 
 

3 (0.67,0.67,3.34) 3 (0.67,1.67,3.34) 0.884 

Third test, median (IQR, 
min,max) 
 

3.34 (0.67,0.67,3.34) 3.34 (0.33,2.34,3.34) 0.111 

Fourth test, median 
(IQR, min,max) 
 

3.01 (1,1.34,3.34) 2.92 (0.83,1.25,3.34) 0.266 

Fifth test, median (IQR, 
min,max) 
 

3.06 (0.56, 1.11, 3.34) 3.34 (0.33, 1.34, 3.34) 0.294 

Sixth test, median (IQR, 
min,max) 
 

3.34 (0.33, 2.34, 3.34) 3.34 (0.33, 2.34, 3.34) 0.939 

Total (0-20.03 Points), 
median (IQR, min, max) 
 

18.37 
(2.67,11.91,20.03) 

18.99 (1.75,12.77,20.03) 0.081 

 
According to data distribution, Mann-Whitney U test was performed, and a p value <.05 was 
considered as statistically significant. IQR: Interquartile range, min: minimum, max: 
maximum. 

 

In the knowledge section, the Virtual CBCL group had a median score of 10 points (8-10), the 

same as the Virtual Lectures group (10 points, 5-10), with no difference detected (p=0.067). A 

similar pattern was found in the skills section, with a median score of 10 ( 8.71-10) in the Virtual 

CBCL group and of 10 (8.06-10) in the Virtual Lectures groups, no difference seen comparing 

both groups (p=0.4). See table 6. 
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Table 6. Final test scores from CBCL and virtual lectures groups. Critical appraisal 
knowledge and skills. 

Scores 
(0-10 points per 

section) 

Virtual CBCL  
(n=49) 

Virtual lectures  
(n=50) 

p-value 

    
Knowledge section, 
median (IQR, 
min,max) 
 

10 (0.5,8,10)  9.5 (1,5,10)  0.067  

Skills section, median 
(IQR, min, max) 
 

10 (0.32,8.71,10)   10 (0.45,8.06,10) 0.4  

Mann-Whitney U  test was performed and a p value <.05 was considered as statistically 
significant. IQR : Interquartile range, min : minimum, max : maximum. 

 

We looked for correlations between the final test scores and other activities that could affect 

critical appraisal competence. First, course attendance showed a weak positive correlation with 

the final test skills section (r=0.2590, p<0.01). Short test scores were positively correlated to the 

final test knowledge section (r=0.2773, p<0.01) and the skills section (r=0.3292, p<0.001). The 

score obtained in the knowledge section was strongly positively correlated to the skills section 

(r=0.6701, p<0.001), as seen in table 7. 
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Table 7. Correlation matrix for relationships between attendance, short test total 
scores and knowledge and skills scores in the final test. 
 

Element Total attendance Short test 
scores 

Final test- 
knowledge 

section scores 

Final test- 
skills section 

scores 
Total attendance 
 

1.00    

Short test scores 
 

0.1429 1.00   

Final test- 
knowledge 
section scores 
 

0.0058 0.2773** 1.00  

Final test- skills 
section scores 

0.2590** 0.3292*** 0.6701*** 1.00 

 
*p <.05, ** p<.01, ***p<.001 
 

 

3.1.3 Survey results 
 

Both surveys were available on the online platform, and we sent two reminders to all students’ 

emails. We also informed them that the results would be de-identified. These surveys were non-

mandatory activities, and participants had the freedom to leave any question blank. In the end, a 

total of 96 students completed the pre-intervention survey (response rate of 97.0%), and 92 the 

post-intervention survey (response rate of 92.9%).  Most students responded to the post-

intervention surveys in the Virtual Lectures group compared to the Virtual CBCL group (98.0% 

vs. 87.8%, p>0.05), but no significant differences were seen (See table 8). 
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Table 8. Surveys’ responses in virtual CBCL and virtual lectures groups, n=99 

Group Pre-intervention 
survey 

n (%) 

Post-intervention 
survey 

n (%) 

Total participants 
per group 

n 

Virtual CBCL 47 (95.9) 43 (87.8) 49 

Virtual lectures 49 (98.0) 49 (98.0) 50 

 

Five constructs were assessed in the surveys: technological competence and connectivity issues, 

critical appraisal competence, preparation work for the sessions, experiences with the sessions, 

participation dynamics, and metacognition. The internal consistency was acceptable for the pre-

intervention survey with a Cronbach alpha of 0.67 but lower in the post-intervention survey with 

0.59. 

All multiple-choice items from both the pre-intervention and post-intervention surveys are 

displayed in Table 9.  Questions related to students’ competence, perceptions, and experiences 

were included in the two surveys (items 1, 3, 6, 7, 8, 11, and 15- 23) to address any change 

related to the intervention. A few specific questions regarding CBCL components were 

incorporated only in that group (items 12-14 and 26).  

 

Technological competence and connectivity issues 

 

In the pre-intervention survey, we did not find any differences in technological competence and 

resources before the intervention in both groups (items 1, 2, and 4, p>0.05).  It is important to 
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note that students from both groups reported more connectivity issues with previous courses 

compared to the sessions in this study (p=0.006 in the CBCL group and p<0.001 in the virtual 

lectures group) as seen in figure 9. 

 

 

Figure 9. How often do you have connectivity issues? Responses from the pre-intervention 
survey (left side) and post-intervention surveys (right side) 

 

Critical appraisal competence 

 

Both groups reported the same level of competence in critical appraisal before the interventions, 

being reported as average or above average (p=0.29). Both groups indicated increased self-

reported competence after the intervention; in the virtual CBCL group, most of the students 

reported "above average" (p=0.002), and it was described as "above average" or "very high" in 

the virtual lectures group (p<0.001) as seen in figure 10.  Both groups "strongly agreed" that 

critical appraisal of evidence was "very useful" for their medical career at the beginning (p=0.92) 
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and diminished to "agree" in both groups at the end of the study, being this difference non-

significant (p=0.27). 

 

 

Figure 10. How would you describe your level of competency regarding “critical appraisal of 
evidence”? Responses from the pre-intervention survey (left side) and post-intervention surveys 
(right side) 

 

Preparation work for the sessions 

 

On average, students from both groups used to spend the same amount of time on asynchronous 

activities in previous courses (>181 minutes in the virtual CBCL group vs. 121-181 minutes in 

the virtual lectures group, p=0.898). However, in the post-intervention survey, we observed a 

reduction in the time spent on asynchronous activities in the virtual CBCL group (more students 

reporting spending 1-121 minutes on average in this study, p<0.001).  Nevertheless, in the virtual 

CBCL group, the reported frequency of studying the content before class increased from "often" 

to "always" (p<0.001), a difference not seen in the other group (figure 11).  
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Both groups equally reported that prep work was "very" or "extremely important" for their 

learning (p=0.367); after the intervention, most students from the virtual CBCL group reported 

these activities as "extremely important" (p<0.001). Time and importance of prep work were not 

registered in the post-intervention survey for the virtual lectures group due to a programming 

error in Moodle. 

 

  

Figure 11. How often do you study the content before class? Responses from the pre-
intervention survey (left side) and post-intervention surveys (right side) 

 

Experiences with the sessions 

Most of the students in both groups "agreed" or were "neutral" in that their previous teaching 

strategies were effective (p=0.829), and they "strongly agreed" that sessions in the study were 

effective in both groups without any difference between them (p=0.693). They considered that 

strategies were "average" or "below average" in quality. In contrast, they reported at the end of 

the study that they had "very high" or at least "above average" quality; this was seen in both 

groups (p<0.001) as seen in figure 12. 
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Figure 12. How would you describe the quality of the virtual lectures / virtual CBCL lectures in 

this course? Responses from the pre-intervention survey (left side) and post-intervention surveys 

(right side) 

 

We asked participants in both groups to report their preferences related to synchronous virtual 

sessions vs. in-person sessions. In this scenario, we found that students had an increased 

preference for online sessions in both groups after the intervention. From "slightly" or "strongly 

preferring in-person sessions" in the two groups before the study began to "slightly preferring 

virtual" in the virtual CBCL (p<0.001) and a "neutral" opinion in the virtual lectures group 

(p<0.001) (Figure 13).  
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Figure 13. In which degree do you prefer virtual sessions over in-person sessions? Responses from 

the pre-intervention survey (left side) and post-intervention surveys (right side) 

 

Nevertheless, virtual CBCL sessions had a different facilitation dynamic by including high-order 

thinking clinical cases and incorporating small group discussions. Therefore, we ask students 

from this group about their preferences between virtual CBCL and conventional virtual lectures, 

finding that they strongly preferred the former (62.79% of students) as we can see in Figure 14. 

 

 

Figure 14. In which degree do you prefer virtual CBCL sessions over virtual lectures? Responses 

from the post-intervention survey. 
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When asking students about how engaging sessions from their previous courses they reported 

them as "average" or "below average" in both groups (p=0.626); after the intervention, they 

described the sessions in the study as "very engaging" (60.47%, p<0.001 in the virtual CBCL and 

63.27%, p<0.001 in the virtual lectures group) (see Figure 15). 

  

Figure 15. How engaging are the virtual lectures conducted in your program? Responses from the 

pre-intervention survey (left side) and post-intervention surveys (right side) 

 

We gave an introductory framing session at the beginning of the course as previously described 

in the manuscript; most of the students considered this session very useful (83.72% of students in 

the virtual CBCL group and 85.71% in the virtual lectures group). 

 

Participation dynamics 

Students responded in the pre-intervention survey that they "seldom" or "sometimes" participate 

in class (p=0.33 for both groups). After the intervention, there was no change in the virtual 

CBCL group (p=0.91), but in the virtual lectures group, an increase was seen with most students 

responding "often" (24.5% pre-intervention vs. 49.0% post intervention, p=0.05) as seen in 

figure 16.   
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Figure 16. How often do you participate (either by discussing, asking, or responding to questions) 

in class? Responses from the pre-intervention survey (left side) and post-intervention surveys 

(right side) 

 

Both groups showed an increase in comfort at sharing their thoughts in class compared to 

reported previous experiences; students changed from "below average" or "average" (in both 

groups, p=0.63) to "average" or "very comfortable" (p<0.001 in virtual CBCL group, and 

p=0.016 in virtual lectures group) as we can observe in Figure 17. However, when talking about 

sharing challenging opinions, we only saw a change in the virtual CBCL group, from a pre-

intervention response of "below average" or "average" to "average" and "very comfortable" 

(p<0.001). No changes were seen in this construct in the virtual lectures group (p=0.056) as we 

can see in Figure 18. (As a side note, most students in both groups did not turn their cameras on 

for the sessions (p=0.862). 
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Figure 17. How comfortable did you feel by sharing your thoughts in this course? Responses from 

the pre-intervention survey (left side) and post-intervention surveys (right side) 

 

 

Figure 18. How comfortable do you feel by sharing challenging opinions in class? Responses from 

the pre-intervention survey (left side) and post-intervention surveys (right side) 

 

Participation had differences in the virtual CBCL group due to the small-group discussions in the 

breakout rooms. Most students considered this activity "very useful" (53.49%) or "above 

average" (30.23%) (see Figure 19). 
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Figure 19. Responses from the question: In which degree do you think that small-group 

discussions (using breakout rooms) were useful for your learning in this course? 

 

Metacognition 

 

We asked students about their learning preferences and self-reflection in their own knowledge 

and skills gained in the course. Definitions of these concepts were provided in the survey (see 

Appendix A-D). 

In the beginning, students from the virtual CBCL group preferred a teacher-centered learning 

strategy ("slightly" 31.9% and "strongly" 21.3%). After the intervention, there was an increase in  

"neutral" and "strongly preferred a learner-centered approach" (27.9% and 23.3% respectively, 

p<0.001). No changes were seen in the virtual lectures group when students were neutral, on 

average, before and after the intervention (p=0.65) (see figure 20). 
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Figure 20. In which degree do you prefer learner-centered over teacher-centered approaches? 

Responses from the pre-intervention survey (left side) and post-intervention surveys (right side) 

 

Students from both groups reported before starting the study that they "sometimes" or "often" 

self-reflect on knowledge gain with no changes seen after the intervention (p=0.167).  

In the CBCL group, we included two items related to active learning. In the first one, we asked 

them if they knew what active learning was, having a non-significant increase in awareness: 

67.4% said at the beginning that they knew what it was, increasing to 97.67% at the end, 

p=0.152.  They also reported that this active learning was utilized "sometimes" or "often" in 

other courses (43.48% and 34.78%, respectively). 
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Table 9. Results from the pre-intervention and post-intervention surveys in the CBCL and 
virtual lectures groups 

Item CBCL group Virtual lectures group CBCL vs virtual lectures 
 Pre-

interventio
n (%) 

 

Post-
interventio

n (%) 
 

p-value Pre-
intervention 

(%) 
 

Post-
intervention 

(%) 
 

p-value Pre-
intervention  
comparison  

p-value 

Post-
intervention 
comparison  

p-value 
1. What device did you mainly use to access virtual sessions? 
1- Desktop computer  
2- Laptop 
3- Tablet 
4-Smartphone 
5-Other 

5 (10.64) 
26 (55.32) 
10 (21.28) 
6 (12.77) 
0 

 (4.65) 
30 (69.77) 
8 (18.6) 
3 (6.98) 
0 

0.4365 3 (6.12) 
29 (59.18) 
10 (20.41) 
7 (14.29) 
0 

1 (2.04) 
31(63.27) 
11 (22.45) 
5 (10.2) 
1(2.04) 

0.7845 0.7204 0.2689 

 
2.What software do you usually use to access virtual sessions? 
1- Microsoft Teams 
2- Google Hangouts 
3- Zoom 
4- Webex 
5-Other 

0 
0 
4 (10.64) 
39 (82.98) 
3 (6.38) 

N/A N/A 0 
0 
12 (24.49) 
34 (69.39) 
3 (6.12) 

N/A N/A 0.1302 N/A 

 
3. How often do you have connectivity issues? 
1- Always 
2- Often 
3- Sometimes 
4- Seldom 
5- Never 

0 
8 (17.02) 
25 (53.19) 
13 (27.66) 
1 (2.13) 

1 (2.33) 
4 (9.3) 
16 (37.21) 
14 (32.56) 
8 (18.6) 

 0.006** 2 (4.08) 
10 (20.41) 
24 (48.98) 
12 (24.49) 
1 (2.04) 

1 (2.04) 
6 (12.24) 
10 (20.41) 
22 (44.9) 
10 (20.41) 

<0.001  0.4376 0.4123 

 
4.How would you describe your level of competency using Zoom? 
1- Very high 
2- Above average 
3- Average 
4- Below average 
5- Very low 

0 
17 (36.17) 
30 (63.83) 
0 
0 

N/A N/A 4 (8.16) 
15 (30.61) 
28 (57.14) 
2 (4.08) 
0 

N/A N/A 0.764 N/A 

 
5.On average, how much time do you spend per day on virtual sessions? 
1- 0 minutes 
2- 1-60 minutes  
3- 61-121 minutes 
4- 121-181 minutes 
5- >181 minutes 

0 
4 (8.51) 
15 (31.91) 
14 (29.79) 
14 (29.79) 

N/A N/A 0 
2 (4.08) 
14 (28.57) 
14 (28.57) 
19 (38.78) 

N/A N/A 0.294 N/A 

 
6.On average, how much time do you spend per day on asynchronous activities? 
1- 0 minutes 
2- 1-60 minutes  
3- 61-121 minutes 
4- 121-181 minutes 
5- >181 minutes 

1 (2.13) 
3 (6.38) 
14 (29.79) 
13 (27.66) 
16 (34.04) 

0 (0) 
19 (44.19) 
21 (48.84) 
1 (2.33) 
2 (4.65) 

<0.001*** 1 (2.04) 
5 (10.20) 
10 (20.41) 
19 (38.78) 
14 (28.57) 

N/A N/A 0.898 N/A 

 
7.How would you describe the quality of the virtual sessions in your program (pre-intervention)/course (post-intervention)?  

 

1- Very high 
2- Above average 
3- Average 
4- Below average 
5- Very low 

0 
8 (17.02) 
29 (61.7) 
10 (21.28) 
0 

39 (90.7) 
4 (9.3) 
0 
0 
0 

<0.001*** 0 
2 (20.41) 
31 (63.27) 
7 (14.29) 
1 (2.04) 

45 (91.84) 
3 (6.12) 
1 (2.04) 
0 
0 

<0.001*** 0.598 0.872 

 
8.How engaging are the virtual sessions conducted in your program (pre-intervention)/ course (post-intervention)? 
1- Very high 
2- Above average 
3- Average 
4- Below average 
5- Very low 

2 (4.26) 
9 (19.15) 
20 (42.55) 
15 (31.91) 
1 (2.13) 

26 (60.47) 
15 (34.88) 
2 (4.65) 
0 
0 

<0.001*** 1 (2.04) 
8 (16.33) 
23 (46.94) 
14 (28.57) 
3 (6.12) 

31 (63.27) 
12 (24.49) 
6 (12.24) 
0 
0 

<0.001*** 0.626 0.974 

 
9.In which degree do you agree or disagree that your current teaching strategies are effective for your education? 
1- Strongly agree 
2- Agree 
3- Neither agree nor disagree 
4- Disagree 
5- Strongly disagree 

2 (4.26) 
16 (34.04) 
18 (38.04) 
10 (21.28) 
1 (2.13) 

N/A N/A 3 (6.12) 
14 (28.57) 
20 (40.82) 
11 (22.45) 
1 (2.04) 

N/A N/A 0.829 N/A 

 
10.In which degree do you agree or disagree that virtual CBCL/virtual lectures were effective for your learning in this course? 
1- Strongly agree 
2- Agree 
3- Neither agree nor disagree 
4- Disagree 
5- Strongly disagree 

N/A 35 (81.4) 
8 (18.6) 
0 
0 
0 

N/A N/A 39 (79.59) 
7 (14.29) 
2 (4.08) 
1 (2.04) 
0 

N/A N/A 0.6931 
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Table 9 (Continued). Results from the pre-intervention and post-intervention surveys in the 
CBCL and virtual lectures groups 
 
11.In which degree do you prefer virtual sessions over in-person sessions? 
1- Strongly prefer virtual 
lectures 
2- Slightly prefer virtual 
lectures 
3- Neutral 
4- Slightly prefer in-person 
sessions 
5- Strongly prefer in-person 
sessions 

1 (2.13) 
 
4 (8.51) 
 
5 (10.64) 
16 (34.04) 
 
21 (44.68) 

5 (11.9) 
 
12 (28.57) 
 
6 (14.29) 
7 (16.67) 
 
12 (28.57) 

<0.001*** 4 (8.16) 
 
1 (2.04) 
 
5 (10.2) 
11 (22.45) 
 
28 (57.14) 

7 (14.29) 
 
5 (10.20) 
 
11 (22.45) 
8 (16.33) 
 
18 (36.73) 

<0.001*** 0.375 0.3141 

 
12.In which degree do you prefer virtual CBCL sessions over virtual lectures? 
1- Strongly prefer virtual 
CBCL sessions 
2- Slightly prefer virtual CBCL 
sessions 
3- Neutral 
4- Slightly prefer virtual 
lectures 
5- Strongly prefer virtual 
lectures 

N/A 27 (62.79) 
 
7 (16.28) 
 
8 (18.6) 
1 (2.33) 
 
0 

N/A N/A N/A N/A N/A N/A 

 
13.Do you know what active learning is? 
0-No 
1-Yes 

15 (32.61) 
31 (67.39) 

1 (2.33) 
42 (97.67) 

0.152 N/A N/A N/A N/A N/A 

 
14.How often is active learning used in your program? 
1- Always 
2- Often 
3- Sometimes 
4- Seldom 
5- Never 

6 (13.04) 
16 (34.78) 
20 (43.48) 
4 (8.7) 
0 

N/A N/A N/A N/A N/A N/A N/A 

 
15.How often do you participate (either by discussing, asking, or responding to questions) in class? 
1- Always 
2- Often 
3- Sometimes 
4- Seldom 
5- Never 

9 (19.15) 
10 (21.28) 
18 (38.30) 
10 (21.28) 
0 

5 (11.63) 
9 (20.93) 
22 (51.16) 
6 (13.95) 
1 (2.33) 

0.909 4 (8.16) 
12 (24.49) 
21 (42.86) 
12 (24.49) 
0 

5 (10.2) 
24 (48.98) 
12 (24.49) 
7 (14.29) 
1 (2.04) 

0.047* 0.3341 0.103 

 
16.How comfortable do you feel by sharing your thoughts in class? 
1- Very comfortable 
2- Above average 
3- Average 
4- Below average 
5- Not comfortable at all 

5 (10.64) 
11 (23.40) 
13 (27.66) 
14 (29.79) 
4 (8.51) 

11 (25.58) 
11 (25.58) 
11 (25.58) 
10 (23.26) 
0 

<0.001*** 10 (20.41) 
6 (12.24) 
16 (32.65) 
14 (28.57) 
3 (6.12) 

15 (30.61) 
9 (18.37) 
16 (32.65) 
7 (14.29) 
2 (4.08) 

0.016* 0.63 0.80 

 
17.How comfortable do you feel by sharing challenging opinions in class? 
1- Very comfortable 
2- Above average 
3- Average 
4- Below average 
5- Not comfortable at all 

3 (6.38) 
10 (21.28) 
11 (23.4) 
17 (36.17) 
6 (12.77) 

9 (21.43) 
5 (11.9) 
18 (42.86) 
8 (19.05) 
2 (4.76) 

<0.001*** 8 (16.33) 
6 (12.24) 
14 (28.57) 
12 (24.49) 
9 (18.37) 

10 (20.41) 
7 (14.29) 
15 (30.61) 
15 (30.61) 
2 (4.08) 

0.056 0.73 0.603 

 
18.In which degree do you prefer learner-centered over teacher-centered approaches? 
1- Strongly prefer learner-
centered 
2- Slightly prefer learner-
centered 
3- Neutral 
4- Slightly prefer teacher-
centered 
5- Strongly prefer teacher-
centered 

7 (14.89) 
7 (14.89) 
8 (17.02) 
15 (31.91) 
10 (21.28) 

10 (23.26) 
8 (18.6) 
12 (27.91) 
11 (25.58) 
2 (4.65) 

<0.001*** 10 (20.41) 
8 (16.33) 
13 (26.53) 
6 (12.24) 
12 (24.49) 

12(24.49) 
7(14.29) 
9(18.37) 
8(16.33) 
13(26.53) 

0.6524 0.3818 
 

0.2433 

 
19.How often do you self-reflect on the knowledge and skills gained in a course without being asked by the teacher? 
1- Always 
2- Often 
3- Sometimes 
4- Seldom 
5- Never 

8 (17.02) 
19 (40.43) 
12 (25.53) 
6 (12.77) 
2 (4.26) 
 

10 (23.26) 
19 (44.19) 
12 (27.91) 
2 (4.65) 
0 

0.199 10 (20.41) 
22 (44.9) 
14 (28.57) 
3 (6.12) 
0 

16 (32.65) 
23 (46.94) 
9 (18.37) 
1 (2.04) 
0 

0.0913 0.286 0.167 
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Table 9 (continued) . Results from the pre-intervention and post-intervention surveys in the 
CBCL and virtual lectures groups 
 
20.How often do you study the content before class? 
1- Always 
2- Often 
3- Sometimes 
4- Seldom 
5- Never 

11 (23.4) 
30 (63.83) 
5 (10.64) 
0 
1 (2.13) 

35 (81.4) 
7 (16.28) 
1 (2.33) 
0 
0 

<0.001*** 16 (32.65) 
29 (59.18) 
4 (8.16) 
0 
0 

17 (34.69) 
22 (44.9) 
10 (20.41) 
0 
0 

0.483 0.265 <0.001*** 

 
21.How important are pre-class activities for your learning? 
1- Extremely important 
2- Very important 
3- Neutral 
4- Slightly important 
5- Not at all important 

14 (29.79) 
27 (57.45) 
4 (8.51) 
2 (4.26) 
0 

33 (76.74) 
7 (16.28) 
3 (6.98) 
0 
0 

<0.001*** 17 (34.69) 
25 (51.02) 
6 (12.24) 
0 
1 (2.04) 

N/A N/A 0.367 N/A 

 
22.How would you describe your level of competency regarding “critical appraisal of evidence”? 
1- Very high 
2- Above average 
3- Average 
4- Below average 
5- Very low 

2 (4.35) 
17 (36.96) 
22 (47.83) 
4 (8.7) 
1 (2.17) 

7 (16.28) 
24 (55.81) 
11 (25.58) 
1 (2.33) 
0 

0.002** 0 
15 (30.61) 
28 (57.14) 
5 (10.20) 
1 (2.04) 

12 (24.49) 
29 (59.18) 
7 (14.29) 
1 (2.04) 
0 

<0.001*** 0.29 0.1727 

 
23.In which degree do you think that “critical appraisal of evidence” is useful for your medical career? 
1- Strongly agree 
2- Agree 
3- Neither agree nor disagree 
4- Disagree 
5- Strongly disagree 

38 (80.85) 
8 (17.02) 
1 (2.13) 
0 
0 

7 (17.28) 
24 (55.81) 
11 (25.58) 
1 (2.33) 
0 

0.063 39 (79.59) 
10 (20.41) 
0 
0 
0 

12 (24.49) 
29 (59.18) 
7 (14.29) 
1 (2.04) 
0 

0.2891 0.92 0.269 

 
24.How often did you turn the camera on in class? 
1- Always 
2- Often 
3- Sometimes 
4- Seldom 
5- Never 

N/A 1 (2.33) 
4 (9.3) 
16 (37.21) 
14 (32.56) 
8 (18.6) 

N/A 
 

N/A 
 

1 (2.04) 
6 (12.24) 
10 (20.41) 
22 (44.9) 
10 (20.41) 

N/A 
 

N/A 
 

0.862 

 
25.In which degree do you think that the introductory framing session was useful for your learning in this course? 
1- Very useful 
2- Above average 
3- Average 
4- Below average 
5- Not useful at all 

N/A 36 (83.72) 
6 (13.95) 
1 (2.33) 
0 
0 

N/A N/A 42 (85.71) 
6 (12.24) 
1 (2.04) 
0 
0 

N/A N/A 0.915 

 
26.In which degree do you think that small-group discussions (using breakout rooms) were useful for your learning in this course? 

1-Very useful 
2- Above average 
3- Average 
4- Below average 
5- Not useful at all 

N/A 23 (53.49) 
13 (30.23) 
3 (6.98) 
4 (9.3) 
0 

N/A N/A N/A N/A N/A N/A 

 
N/A: not applicable  
Mann Whitney-U test and Wilcoxon signed rank test were performed for independent and paired ordinal variables, Chi-square was used for dichotomous 
variables. A  p value <.05 was considered as statistically significant.  
*p <.05, ** p<.01, ***p<.001 
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3.2 Qualitative results 
 

3.2.1  Main results 
 
 
Qualitative data were obtained from open-ended questions in the pre-intervention survey, post-

intervention surveys applied to both groups (See Appendix A-D), and from two focus group 

discussions. Of 49 students invited from the virtual CBCL group, only four accepted to 

participate (participation rate 8.16%) - three females (75%) and one male (25%). Similar 

characteristics were seen in the virtual lectures group, in which of 50 students only four (8%) 

agreed to participate in this group interviews, three females (75%) and one male (25%). No 

qualitative data was obtained from the facilitator nor the teacher assistant; therefore, all data was 

interpreted from the students’ perspectives.  

In order to address our original main qualitative objectives, and based on the Framework 

method65  we found -after multiple meetings with the researchers- three main themes and 13 

subthemes.  

The identified three main themes were “Self,” “Context,” and “Link/flow,” which represented 

the overall learning dynamics seen in both the virtual CBCL and virtual lectures groups. These 

themes interacted and contributed in a dynamic way to the general students’ learning experience.  

First, “Self” refers to the students’ inner elements that contribute to the learning process. These 

elements included their own background (cultural differences), perception of learning, 

interaction with their peers, perceived academic workload, and motivations. “Context” refers to 

external or extrinsic elements that supported students’ learning process, such as instructional 

design, course content and logistics, facilitator skills, and a safe learning environment. Last, 

“Link/flow,” emerging from the interaction between self and context, described the quality of the 
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interactions in class, specifically the ebb and flow of engagement and disengagement. A general 

overview of these themes with all the subthemes and codes utilized for this study's direct coding 

phase is displayed in Table 10. More detailed information and representative quotes are 

presented in Appendix H. 
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Table 10. General overview of the main three themes: Self, context and link-flow with their 
subthemes and codes 

Self Context Link-flow 
Students’ individual experiences, 
behaviors, reactions related to 
their own learning . 

Students’ perception of, or reaction to 
external factors, such as teaching 
strategies, course logistics, 
instructional design and learning 
environment. 

Quality/result of the interaction 
between self and context. 

1. Cultural differences   
-Descriptions of previous teaching 
experiences 
-Embracing change 
-Rejection of change 
-Experiencing the transition  
 
 2.Perception of learning 
-Self-directed learning 
-Asynchronous activities 
-Time flexibility 
-Integration of knowledge 
 
 3.Peer interaction 
-Constructive peer interaction 
-Nonconstructive peer interaction 
-Building on other’s opinions 
-Lack of peer interaction 
 
4.Teamwork 
-Team dynamics 
-Diversity 
 
 5.Academic workload 
-Balanced academic workload 
-Unbalanced academic workload 
 
 6. Motivations 
-Intrinsic motivation 
-Extrinsic motivation 
-Amotivation  

7. Course logistics 
-Connectivity issues 
-Platform/LMS 
 
 8.Instructional design 
-Using evidence-based  
learning strategies 
-Planning 
-Quizzes 
-Feedback on learning  
-Scaffolding 
-Application of knowledge 
  
9.Course content 
 
 10.Facilitator skills  
-Encouraging participation 
-Ensuring learning in real-time 
-Passionate teaching 
-Teaching expertise 
-Subject matter expertise 
-Technological competence 
 
 11.Safe learning environment 
-Student voice matters 
-Psychological safety 
   

12.Engagement 
-Behavioral engagement 
-Emotional engagement 
-Cognitive engagement 
 
13. Disengagement 
-Behavioral disengagement 
-Emotional disengagement 
-Cognitive disengagement 
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After creating the codebook and inductively generating the themes and subthemes, we quantified 

the excerpts' overall frequency in all the qualitative sources (Table 11). While these numbers do 

not reflect each theme or subtheme's importance (the quality of students' perceptions does), this 

nevertheless was an important starting point for creating our final model. The most common 

subthemes reported by all students in the focus group discussions and open-ended questions from 

surveys were facilitator skills, engagement, instructional design, disengagement, and perception 

of learning.  

 

Table 11. Number of excerpts found per sub-theme in the virtual CBCL and virtual lectures 
groups. 

Subthemes Number of excerpts seen in the qualitative sources 
 

Virtual CBCL 

n 

Virtual lectures 

n 

Total 

n 

1. Facilitator skills 60 50 110 

2. Engagement 64 40 104 

3. Instructional design 35 33 68 

4. Disengagement 30 33 63 

5. Perception of learning 27 31 58 

6. Motivation 27 10 37 

7. Cultural differences 24 10 34 

8. Course content 17 14 31 

9. Safe learning environment 15 9 24 

10. Peer interaction 10 6 16 

11. Course logistics 10 5 15 

12. Team work 14 0 14 

13. Academic workload 4 3 7 
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While the first five subthemes were similar in both groups, we found differences in the others, as 

observed in Table 12.  For example, motivation and cultural differences were mentioned less 

frequently by students in the virtual lectures group; most importantly, teamwork was nonexistent 

in this group. On the other hand, a higher representation of codes in course content and logistics 

was found compared to the virtual CBCL group. Overall, these frequency differences were small, 

and students in both arms of the study reported these elements to a similar degree. 

 

Table 12. Sub-themes differences in the virtual CBCL and virtual lectures groups. 

 

 

After the initial immersion into these data, we created co-occurrence matrices on Dedoose and 

refined them using Microsoft Excel. This approach allowed us to find initial connections 

between subthemes and the frequency of “shared excerpts” between multiple subthemes.  

 

Co-occurrence matrices are helpful to show how different topics - in this case, sub-themes - 

interrelate with other participants’ excerpts. Sometimes, one quote included more than one sub-

theme, indicating a possible thematic connection between them. In our qualitative sources, we 
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found that the most important co-occurrences among sub-themes were engagement (274) with 

facilitator skills (217), instructional design (164,) perception of learning (145), and motivation 

(126) (Table 13). 

 

Table 13. Co-occurrence matrix for the main sub-themes by frequency 

 

 

 

3.2.2  Explanatory model 
 

Based on this information and considering students’ experiences, three research members (AS, 

HB, and RE) iteratively developed an analytical framework that allowed us to interpret the 

students’ learning experiences and how they perceived engagement. We intentionally focused on 

the content of those excerpts and its differences between both groups. Therefore, the core of this 

model is based on students’ opinions and experiences. 
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Six elements were included in this model: the “self,” which is the student, and four related to the 

“context”: facilitator skills, course logistics/instructional design, learning environment, and 

group/class. The sixth element, engagement, emerged from the interaction between the other 

components; it is situated at the center of the model, fostering or hindering the interaction 

between all the participants. A graphic representation of the analytical model based on students’ 

perceptions of the learning experience in both groups is displayed in Figure 21. 

 

Figure 21. General learning model in both the virtual CBCL and virtual lectures groups  

 

3.2.2.1   Explanatory model:  Self/Student 
 

This element refers to students’ inner factors that contribute to their learning process, such as 

cultural background (previous learning experiences and transition from-in person to online 
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teaching), perception of learning (self-directed learning and integration of knowledge), academic 

workload, or motivations (intrinsic, extrinsic or amotivation).   

During the inductive process, we found multiple similarities with the previous subthemes utilized 

for the model with the basic psychological needs of the self-determination theory: autonomy, 

competence, and relatedness,17 and its relationship with engagement, motivation and social 

context.19,64 As we observed how students’ experiences and perceptions were related to these 

theories, we incorporated them to explain this phenomenon after multiple discussions among the 

researchers. 

 

Cultural differences 

 

Students from the virtual CBCL group noticed more differences between teaching strategies 

utilized in other courses of their program and the new model implemented in the study. They 

described multiple times how other courses were given through passive learning strategies, either 

by the teacher or their peers: 

 

During the program, all teachers have assigned us to read topics and then talk about them in 

the classroom and get rid of doubts. But that's what's proposed but not always done, because 

many teachers then leave us alone: we would talk about certain pathology, and a person 

would give a presentation and the doctor or teacher, well, did not always give feedback, 

right?   Excerpt of student 2, from the virtual case-based collaborative learning group. Data 

obtained from transcripts of the focus group discussions (S2VCBCLFGD). 
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Overall, students still preferred in-person sessions but were satisfied with this new online active 

learning approach and embraced it as a good alternative considering the global situation of 

COVID-19.  

 

I really believe that this model is very adequate for the current situation. We really don't 

know when we'll come back to the classroom. It would have been great to have it face-to-

face, but I can say that this is the only course, well, one of the few courses that I say is very 

good online. I mean, there was not a different impact if I had taken it face to face or online, 

because, well, something amusing happens in the University, which is that the professors 

are really good in face-to-face sessions; but online, they become completely different 

professors and that didn't happen here. I feel like if I had taken it face to face or if I took it 

online, it's fine, it's okay. (S3VCBCLFGD) 

 

We found multiple comparisons with conventional virtual lectures and - in general - they 

preferred virtual CBCL. One student noted the cultural adjustment it took in getting used to the 

CBCL-format: 

 

Because we also, like, we wanted to go back to the model of "you explain everything." So 

no, it was like the Doctor was pushing us. "It's not that you should participate," he would 

say, "but, c'mon, give an opinion," something like that. (S3VCBCLFGD) 

 

No explicit comparisons or previous experiences were reported in the virtual lectures group.  

Even when they preferred in-person sessions, they embraced this online approach: 
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Yes, well, I think that the advantages far outweigh the disadvantages at least in this class 

and online because, first of all, the doctor knew how to use perfectly all the resources that 

Zoom provides, since he did the tests, as I already mentioned, that made the class 

interactive. The doctor could be writing on the screen the examples. Excerpt of student 3, 

from the virtual lectures group. Data obtained from transcripts of the focus group 

discussions. (S3VLFGD) 

 

In the virtual CBCL group, students described how this course was a cultural departure for them 

by seeing new way to teach that provided academic activities with a clearly defined purpose and 

increased engagement. 

 

Even more so, because we have online classes, and when you have online sessions, you 

lose interest because you hear a person talking, talking, and talking, and it's like there's a 

point when interest is wholly lost. But the way this course was carried out, specifically, the 

analysis of the clinical decision in which there was active participation with the "Breakout 

Rooms," the teacher explained the questions; if the polls were opened, you answered. My 

point is that the interest was 100% maintained in the class, and I felt interested in the class. 

With other courses, it's only listening, but when you're indoors, you get entirely lost. So, 

applying this methodology in other courses, I think, would be feasible. (S4VCBCLFGD) 

 

 

 



58 
 

Self-determination needs 

 

We identified the three primary psychological needs from the self-determination theory 

explicitly described by students in both groups; nevertheless, they had different nuances.  

First, autonomy, which we defined as the psychological need to self-direct your own learning. It 

was present in the flipped classroom approach of the virtual CBCL group and promoted students' 

responsibility for their learning. They needed to review the pre-class material to engage with the 

in-class activities. 

 

And what I found very interesting in this case was that you read, you did the pre-

assessment, they didn't give you homework because everything was going to be done in the 

class. And they said that this method is not to make people upset or complicate them and 

it's something more for adults that will be solved there or what you read because you are 

already committed to reading and everything, but not as your homework like a little child. 

Like: "you're going to bring me a picture" or a "concept map." It became interesting to me 

because many people have other things to do, and it's not about being here for long, but 

you do research, read as the week goes by, and get to class. Besides, there's also a dynamic 

because everyone has an opinion, and everyone reaches a conclusion. (S3VCBCLFGD). 

 

Some of the advantages reported of prep work, such as the readings and the iRATs, were that 

they could complete everything in a self-paced way and that they were available 24/7. iRATs 

were important in promoting autonomy. They helped students review and reinforce their own 
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knowledge, provided feedback, and gave a preliminary look at what would be necessary for 

class. 

 

And as my classmates have said, having the material at the required time, reading, for 

example, on Sunday or Monday, and having the whole week for the times we had to go 

over it again. At least I was invited to go over it again, sometimes twice a week, but it was 

a delight. It was no longer an obligation. I was no longer afraid of logging into the class; 

no, this is a very practical platform to have the content available and for it to be very 

specific, honestly. (S2VCBCLFGD) 

 

In general, students were satisfied with this approach, and some of them reported that they would 

like to have it in other courses of their program. 

 

I wish this modern way of teaching could be implemented in the other courses of the 

University of Guadalajara. I believe that the process should be progressive to solve 

obstacles that may arise, but I believe that this is the correct way for the student to use the 

information. I liked that the teacher provided the information to know in the class in a 

summarized way and in advance. Excerpt of student 32, from the virtual case-base 

collaborative learning group. Data obtained from survey responses. (S32VCBCLSURV) 

 

As expected in the virtual lectures group, autonomy was mainly represented by the online 

platform's asynchronous activities. Like the virtual CBCL group, they highlighted the importance 

of the post-tests to reaffirm knowledge. This was similar to the CBCL group, and it could 
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promote more autonomy than traditional lectures. They also appreciated succinct lectures and the 

online platform's organization. These elements allowed students to drive their learning and 

reinforce what they saw in the lectures. 

 

Yes, I also agree that these are really important questions, because he asked things that 

were really not very difficult nor like we were going to get lost in them since they were 

essential things that we had to see previously in the class and also, it wasn’t that many 

questions, so it was an appropriate exercise to review what was seen in class. Like my 

classmate mentions, he would give you the answers here or give us the option to answer a 

second time to get the average of both scores. So having it that way really helped to 

reaffirm the knowledge. (S1VLFGD) 

 

Some students even preferred to have the post-tests before the lecture to test their knowledge 

before and identify any weak points. Moreover, they expressed a desire for more exercises in 

class and the online platform, specifically more practical or clinical cases. 

 

It would be good to have extra activities like “Student 4” says, maybe an analysis of an 

article or practical exercises so that, precisely, it would be better consolidated in terms of 

theory and doing an activity or something like that even if it demanded us more. I don’t 

know, another hour or something, but I think it’s worth it because it’s a crucial course that 

will significantly impact what’s coming in our profession. So, for those practical exercises 

to be articles analysis or otherwise, something else that might give us a little more 
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homework, so to speak, connect the theoretical and then do a practical exercise. 

(S3VLFGD) 

 

Secondly, we have competence, the psychological need to be effective and competent through 

activities or challenges. This component was equally present in both groups, mainly through the 

preparation work before or after class. However, in the virtual CBCL group, more thought-

provoking activities were present in the clinical cases. 

 

The readings and the pre-tests were not that long, and the information was brief, and it was 

concise. So, you did dedicate time to it, even with pleasure, like, oh well, right now it's I 

have to read, so I'm going to read in-between subjects, between classes, and topics from 

other courses. You knew that this information was helpful, that you would not have to be 

searching among thousands of sources, that if you wanted to expand your knowledge, you 

could do it. And it's something very self-taught, but it doesn't feel like that, so you are the 

one that has to start studying the readings that were recommended for you because of the 

program of this course. But if you had more doubts, you could watch videos or look for 

more information, but that depended on you. Then, umm, they pushed you to be self-

taught, but I feel like they made you see it in such a subtle way that you didn't even realize 

that you were self-taught. (S3VCBCLFGD) 

 

Nevertheless, in the virtual lectures group, students asked for more challenging activities instead 

of just receiving information in a one-sided way from the teacher. 
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I think that what should be done; I know that it is also a lot to ask, or it can also be 

overwhelming for the students who have to read 20 pages of this book, but you also have 

to read the article. With these online sessions, a lot of times, we have our hands full of 

homework. However, I think that having the classes a little more practical in terms of the 

activity, like “well, you read the article, and in class, we are going to try and do the 

analysis to see if you knew how to interpret it correctly,” I think it would be something that 

would help a lot because, as I commented, in the last two sessions we did it and I think that 

the majority of the students, we stayed much longer doing it that way than just receiving 

the information directly from the doctor to us, and us answering their surveys. I think it 

would be much more and enriching and would stay with us, as much better learning. 

(S4VLFGD) 

 

Third, relatedness, which refers to the psychological need to connect or interact with others. It is 

closely related to the Explanatory model’s element “group/class,” and the reason is that 

relatedness is the individual need to interact with others. To be fulfilled, it is necessary to have 

interact with faculty and peers. Here we will focus on peer interaction, and in the section of 

“Group/class,” we will talk about teamwork and building on others’ opinions. 

 

Relatedness between students had different dynamics in each study group. In the virtual CBCL 

arm, students interacted with their peers in the big group and small group and with the facilitator. 

 

It was good for me because sometimes in the group, we had classmates who contributed a 

little more, like "Student 4". Honestly, it's my idol, that "Student 4". He's a very 
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exceptional boy for me because he has a lot of knowledge and knows how to express 

himself quite well. So, it was very good because when in the group, some of us couldn't 

contribute, or sometimes we were not clear about something, classmates like "Student 4" 

umm, would give us feedback then that's when we could say "ah, look, he said this," "oh, 

so now yes" and from there, it was as if it was unveiled. We began to give our own point of 

view. And there will always be a leader in each group, right? There was the one that I write 

down or that I'm going to present, so I think it was very nutritious to be in a small group, 

but that at least for me, all the classmates of my group were very participative. 

(S2VCBCLFGD) 

 

Even when the breakout rooms were new for some students, they were reported as engaging and 

effective in learning. 

 

The breakout rooms were something I was not used to because I had never participated in a 

similar dynamic before. Still, I liked it a lot because we all had the opportunity to 

participate, contribute knowledge and clarify doubts. I also think it was helpful because it 

reminded me of the importance of knowing how to work as a team. (S23VCBCLSURV) 

 

However, we observed a few experiences that hindered peer interaction and subsequently 

decreased engagement in class.  
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It was a specific point, and I said another thing, so I said, "oh, I'm wrong," and no one 

considered my participation. It turns out that the right one was me and everyone was like..., 

and I was like "Oh," so none of the people I got in my groups, sometimes, not always... it's 

as if they don't lend themselves to listening to opinions that are not those of their small 

circle because I also had to be in groups where they already had like a small circle of 

friends, assigned randomly. (S3VCBCLFGD) 

 

Meanwhile, in the virtual lectures group, no interaction between peers was planned at any point 

of the sessions.  This lack of relatedness in the virtual lectures group was evident in students’ 

opinions and decreased all types of engagement as described by this student: 

 

I don’t know, to work in teams and assign us a case, they could give us an article, and we 

would analyze that article together. Because sometimes, after the class that he gave us, he 

(the teacher) would provide us with all the points that we had to analyze, well, yes, you 

follow the steps and analyze that article. Still, I think it’s much better for a classmate to 

remind you to look here, also you have to see such thing at this point or else, I think that I 

would have really liked being able to share the analysis of an article with some classmates. 

(S1VLFGD) 

 

Overall, the three self-determination psychological needs are crucial for the learning dynamics. 

Despite the fact that we incorporated them in the “Self/Student” section, they could be affected 

by all the other sub-themes, as we see in Table 14. 
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Table 14. Effect of themes and subthemes on the three main self-determination psychological 
needs 

Themes and subthemes Self-determination theory psychological needs 
 Autonomy Competence Relatedness 

Self (Students’ individual experiences, behaviors, reactions related to their own learning)  
Cultural differences   

o Previous teaching experiences 
o Embracing change 
o Rejection of change 

 
 Perception of learning 

o Self-directed learning 
o Asynchronous activities 
o Time flexibility 
o Integration of knowledge 

 
 Peer interaction 

o Constructive peer interaction 
o Nonconstructive peer interaction 
o Building on other’s opinions 
o Lack of peer interaction 

 
Teamwork 

o Team dynamics 
o Diversity 

 
 Academic workload 

o Balanced academic workload 
o Unbalanced academic workload 

 
 Motivations 

o Intrinsic motivation 
o Extrinsic motivation 
o Amotivation 
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Table 14 (Continued). Effect of themes and subthemes on the three main self-determination 
psychological needs 

Context: Students’ perception of, or reaction to teaching strategies and the facilitator  

• Course logistics 
o Connectivity issues 
o Platform/LMS 

 
• Instructional design 

o Using evidence-based learning strategies 
o Planning 
o Quizzes 
o Feedback on learning  
o Scaffolding 
o Application of knowledge  

 
• Course content 

 
• Facilitator skills  

o Encouraging participation 
o Ensuring learning in real-time 
o Passionate teaching 
o Teaching expertise 
o Subject matter expertise 
o Technological competence 

 
• Creating a safe learning environment 

o Student voice matters 
o Psychological safety 
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Link / flow 
Quality/ result of interaction between self and context 

   

• Engagement 
o Behavioral engagement 
o Emotional engagement 
o Cognitive engagement 

 
• Disengagement 

o Behavioral disengagement 
o Emotional disengagement 
o Cognitive disengagement 
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Motivation 

 

Motivation is an inner force in the student that leads to engagement; therefore, both elements are 

interrelated, as seen in the co-occurrence matrix. As recommended by previous publications, we 

described three different motivation types: intrinsic motivation, extrinsic motivation, and 

amotivation. 20-22 

Intrinsic motivation is an intrinsic force that leads to engagement in an activity for inherent 

satisfaction. In the virtual CBCL group, we had three different scenarios where intrinsic 

motivation was present. First in the pre-class activities, in which students felt invited to continue 

working on the readings and tests before the sessions: 

 

What was very interesting for me was that at the time of doing the pre-test, like "Student 1" 

well says, (the classes) were really made easy by the previous reading, but above all that, 

because when I got the wrong answer, the correct answer was there with an explanation. 

So, God! If something had not been clear to me in the reading with the pre-test and the 

response that it gave, the truth is that this had a greater understanding or grasp, and then the 

"Professor" was the one who did it. (S2VCBCLFGD) 

 

In both the breakout rooms and big group discussions, interest was maintained at all times in 

students. In the latter, students had poll questions, but also, they shared opinions and discussed 

topics between them. That was an essential difference with the virtual lectures group. 
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The way this course was carried out, specifically, the analysis of the clinical decision in 

which there was active participation with the "Breakout Rooms," the teacher explained the 

questions; if the polls were opened, you answered. My point is that the interest was 100% 

maintained in the class, and I felt interested in the class. With other courses, it's only 

listening, but when you're indoors, you get entirely lost. So, applying this methodology in 

other courses, I think, would be feasible. (S4VCBCLFGD) 

 

Intrinsic motivation in the virtual lectures group was largely observed in the asynchronous 

activities and faculty performance. 

 

The summaries that they sent us at the end of the class (were) very good for me. In fact, I 

have them saved, and I will never delete them in case that later, well, I want to review them 

again, because really for me, many times I do forget things and so I have to re-review them 

and well, in that regard it the doctors who gave the class did it very well, which was mainly 

the "Professor" well, an excellent teacher. It was my favorite online course. Even if it was 

at seven in the morning, I always woke up very happy because the truth is that it was the 

class that I liked having the most and that's my opinion. (S4VLFGD) 

 

 

Extrinsic motivation covers all student’s behavior driven by external demands such as rewards 

and punishments. In both groups, the facilitator was the primary source of this element by 

providing quality content and encouraging participation. 
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He made us read articles in previous classes, and in fact, he starts with statistics, tables 

where you read them, but you don't analyze them as they are. So, with the Doctor, he 

shows you why it's a thing, where it comes from, what's for. I mean, more in-depth, but 

very looking at it very simply. He explained it to us, and then we would make an example, 

and we all would participate. Besides, something I find very interesting is that he asked us 

questions to remember in the sessions that we had. Then, we were seeing something new 

and remembering something that we had already seen. So, all the time, we were 

remembering and then learning, remembering again, and any doubt clarified to us again. If 

he saw that it was not that clear, even though we had no questions, but we didn't answer or 

something, he retook the trouble: "well, let's go again. This goes out of here for this, and 

it's for such a thing...". (S1VCBCLFGD) 

 

All examples of motivation were related to some type of engagement and overlapping between 

excerpts was found. The only exception was amotivation, which is by definition the absence of 

motivation. In this case, amotivation was directly related to disengagement.  

In the virtual lectures group, students reported diminished participation, partly due to the course 

logistics, including the time of the class and the non-mandatory use of a camera. 

 

Well, that’s like something particular, maybe, but it would be good perhaps because it was 

the class at seven, but it would be good if the doctor did not make us, but if he asked us to 

turn on the camera, because I feel that some people, like, they fell asleep. I mean, because 

in the end, the surveys only ended up being answered, for example, by 30 people, and there 

were more in the class. Well, yes, to pay more attention. I feel that it’s the least you can do, 
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because if I turn on the camera, I feel like I pay more attention and well the doctor let us 

be, so, yes, nobody wants to turn it on. (S2VLFGD) 

 

Sometimes amotivation arose due to factors related to the emotional behavior of the student, 

including previous learning experiences. This situation had a more significant effect on the 

virtual CBCL group due to the active learning activities that required more participation. 

 

3.2.2.2   Explanatory model: Group learning 
 

As we mentioned before, the interaction between peers and group dynamics is an important part 

to fulfill the relatedness psychological need in the self. Considerable differences are seen here in 

both groups: while the virtual CBCL participants had multiple interactions and participation 

opportunities, they were very limited in the virtual lectures group. No excerpts were found in the 

latter; this fact impacted the model that we will explain later in detail. 

In the virtual CBCL group, we had both positive and negative experiences regarding team 

dynamics. Positive dynamics were directly related to engagement, while the negative ones were 

related to decreased engagement or even disengagement. 

 

Well, you contributed by being with different groups, because you were changing your role 

and also depending on the topic. Each person, well, maybe understood more than the other. 

The topic is complicated, and we complemented each other. They were very dynamic 

groups because as "Student 4" says, one had to keep track of the time and the others 

because sometimes not everyone could write, one was in charge of writing, and everyone 

else would be like, "No, well, I agree with that, I think so, I don't think so..." and a 
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conclusion was drawn among all of us, because the answer was from the group, the group 

that you got, not necessarily from all of us. And then, we would present it and explain why 

we thought about it like that, and as "Student 4" says, each one had a different point of 

view and enriches you more. It's not simply to be with one or to give your answer, and 

that's that. It's about listening to others, and you then you would think, "Oh, right! Yes, it is 

true; he is right!" Or you could add something. (S1VCBCLFGD) 

 

Connectivity issues and non-constructive peer interaction diminished engagement, as we see 

with the following excerpt:  

 

Well, I didn't get such participative groups, really. So that was a personal challenge, these 

small groups because you are used to working... Well, I'm used to working with a specific 

group of people. So, I got people who I had never worked with during my degree, and it 

was different, and I didn't know the dynamics of these people. Besides a couple of times, I 

got classmates who like always to have leadership.  (...) I don't know if my internet was 

always taking me out when these groups were held, so I was always assigned to different 

groups. I would get into the group sessions late because I had to wait for the internet, there 

were technical difficulties, so everyone already had their role. Then, I wasn't encouraged to 

participate as much, so what I did was write down what I heard, and no one put, or that was 

my participation. I didn't feel like interrupting them so much because they were already 

very much into the discussion, or when I could say something, it was the same as others, 

because I also had failures with the audio. I had the same idea, and so no, it wasn't the 

same experience as my classmates. But I think it was because of my technical difficulties 
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and because of this issue of having classmates I had never worked with or had years 

without working with them. (S3VCBCLFGD) 

 

3.2.2.3   Explanatory model: Course logistics/ Instructional design 
 

Course logistics were appreciated by the students in both groups, especially the asynchronous 

activities in the learning management system (LMS).  

 

Everything was organized there because there were two courses: one from 7 to 9 and 

another from 11 to 1. And so, you logged in to either one, it requested you to log in there, 

then you had to enter an email and a password, and with that, you would constantly log in. 

It would then open the platform, and as my classmates mentioned, it would throw the 

options and the guide on how we were going to work in such a session. That is: "Session 

one is going to be about an introductory topic. This topic is the one we're going to see. 

Check this videoconference, it will take place via Zoom, and the link will be given 10 

minutes before starting the class. Now you can join." And so on. That's how it was in each 

session. Almost always, the session had these points. (S4VCBCLFGD) 

 

One of the main factors that affected the learning experience and this transition from previous in-

person sessions to the online approach in both groups was connectivity issues. They were equally 

reported in both groups, but their impact was more significant in the virtual CBCL group, 

especially in the small-group discussions potentially impairing the discussions between peers:  
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I really did like the dynamic, but what I had a problem with was that I was already joining 

late, well, because of my Internet, so I would no longer fit in since everyone had their role, 

but the dynamic was fine. Because someone kept track of the time, someone was a leader, 

someone would write, and we were all supposed to participate. I think the dynamic is 

adequate; only I had these technical difficulties in all the sessions. Because someone steals 

my Internet, I don't know what happened that every day I was in, it would go away, and it 

sucked because then I had a class after, and it was also horrible. (S3CBCLFGD) 

 

In the virtual lectures group, connectivity issues affected the session's continuity; however, this 

could be compensated by watching the recording of the lecture. This was not the case of the 

breakout room discussions of the virtual CBCL group since no recordings were made for the 

small-group discussions.     

 

I struggled a lot with my internet connection. It was also very annoying and uncomfortable 

to be reconnecting, leaving the classes because sometimes I couldn’t listen very well to the 

session or a comment. At times, I could get lost, but this was only a few times, although 

they were annoying. (S1VLFGD) 

 

The course content was essential to increase cognitive engagement in students of both groups. 

They appreciated the availability of the readings and the overall simplicity of all the course 

information. 
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So then, his way of speaking, his way of exemplifying things. Because, well, I like 

medicine for "dummies" for example, I want to learn things in the simplest possible way, 

because I understand it more. So, many times the doctor taught something in a very simple 

way. I mean, things were straightforward, and well, mainly that too, because he was always 

very on point. (S1VLFGD) 

 

And the readings weren't that difficult to understand.  They were quite simple, and if you 

had any doubts, you knew that they were going to solve them and that the class would be 

clearer to you, so the readings, the resources they gave us were very helpful. 

(S3VCBCLFGD) 

 

This also made the content more accessible for the students and facilitated student’s autonomy. 

However, logistics and content were not enough. Choosing adequate learning strategies and 

activities was important. Students mentioned multiple elements related to instructional design, 

including using evidence-based learning strategies, planning, testing effect, feedback on learning, 

scaffolding, and application of knowledge. All these strategies were equally utilized in both 

groups, except for application of knowledge. 

In the introductory framing session, a description of spaced learning, interleaving learning, and 

test effect was given in both groups. These strategies were implemented in all the activities of the 

course. Interestingly students noticed that we intentionally used them, including spaced learning 

and testing effect. 
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It can be easily exemplified with that spaced knowledge technique in which, on that day, 

we see something, and that same day, we are evaluated on a specific topic. The following 

week, we see topics, and that same day we are evaluated on that class's topic. (S4VLFGD) 

 

(I liked) the advantage of analyzing the information before class and reinforcing and 

applying what was reviewed in the readings with pre-assessments and exercises. Also, 

being able to solve doubts in classes and that the virtual sessions were dynamic and 

allowed constant participation of the students with breakout rooms and polls conducted 

during the session. (S17VCBCLSURV) 

 

One of the main strategies utilized was scaffolding; this provided the content and activities with 

a gradual increase of complexity and facilitated students' learning and cognitive engagement with 

the material.  

 

Also, because I feel that it was like going from the general to the particular, if the 

foundation, let's say, was clear for you, then it was like you started to build up. It was also 

like that with the readings that he began to build upon more specific concepts. So, I feel 

that that had much to do with the fact that it did not leave us alone. (S3VCBCLFGD) 

 

Even the combination of scaffolding with spaced learning and test-effect allowed students to 

digest the information better and retain more of the contents. 
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Something that can be good is having a constant evaluation because it allows us to keep 

learning, so to speak, part by part is more accessible. Almost always, I think of it as if we 

have to eat a cake. Then it’s much easier to eat a daily slice than to have to eat the whole 

cake in a day. Then the fact that we did a post-test after each class, the fact that specifically 

divides the entire syllabus into different parts, in different topics and that you know what 

will be evaluated. After that, it made it much easier for us to retain the information. 

(S4VLFGD) 

 

Feedback at the end of the short tests and skills section of the final test and the real-time 

feedback provided by the facilitator increased cognitive, emotional, and behavioral engagement 

in students. 

 

We could have a feedback session with the Professor, and he would also have explained it 

to us. Still, at the same time, we did some examples of some activities that helped us have 

more feedback about these topics, not only to remember the theory but also the practice. 

This would help us clarify our questions or reinforce our knowledge. (S4VCBCLFGD) 

 

One of the most critical instructional design elements was the application of knowledge, closely 

related to cognitive engagement, either by asking students to solve a clinical case or solving 

other problems related to the course's topics. 

 

I really like (…) that it made us see the knowledge applied in the patient because we 

always saw examples related to a patient that we did see in clinical practice. And maybe 
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we weren't with the patient, either, but the subject was helpful for that. Because it's more 

like an internal analysis or with your classmates, but he always took it to practice. There 

were always clinical cases, or there was always a valuable and real application of all these 

numbers. Well, because when you learn the subject, they are numbers, they're formulations 

that I particularly don't like, and when I took the class. (S3VCBCLFGD) 

 

Similar comments were found in the virtual CBCL group; however, by its nature, students in the 

virtual lectures group had fewer clinical cases and opportunities to apply their knowledge in real-

world like situations, as mentioned by a few students from this group. 

 

It would be better consolidated in terms of theory and doing an exercise or something like 

that even if it demanded us more, I don’t know, another hour or something. Still, I think 

it’s worth it because it’s a very important subject that will greatly impact what’s coming in 

our profession. So, for those practical exercises to be articles analysis or otherwise, 

something else that might give us a little more homework, so to speak, make a connection 

of the theoretical and then, do a practical exercise. (S3VLFGD) 

 

3.2.2.4   Explanatory model: Facilitator skills  
 

Facilitator skills and engagement were the most frequent topics mentioned by students, and both 

were the most common co-occurrent subthemes, reflecting how they feed of each other in 

reciprocity. The most important skills valued by students were encouraging participation, 

ensuring learning in real-time, passionate teaching, teaching expertise, subject matter expertise, 

and technological competence. 
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Participation was encouraged in both groups by using poll questions, the chat window, and 

voluntary participation at any time of the session. 

 

He (the facilitator) would put another type of poll, and he wouldn't exhibit you because 

everything was "anonymous," and he would say like, "Well, eighty-something percent of 

the class went for that answer." And that was where, if it wasn't clear for us or if it was a 

certain percentage of people who had made a mistake or we all had made a mistake, or he 

saw that it was a very... mm... divided answer, he would give a little explanation again to 

remind us. Because maybe at the time, it was not clear, so he would remind us a bit, and it 

was what he reminded us about other topics, plus what he asked us, and he would include it 

in the examples we made of the practical part. (S1VCBCLFGD) 

 

These actions served as a way to monitor or ensure if students reviewed the asynchronous 

material or if they understood or engaged with the content at the moment. This was especially 

important in the virtual lectures group where communication between the facilitator and students 

was more limited; in this case, the chat window was the main mean of contact between 

participants. 

 

The doctor insisted on keeping us active during the class even though I didn't participate 

much on the microphone either. (...) He also did polls that were also very dynamic. That 

was also good to maintain the interaction that was nothing more than reading, speaking, 

and giving concepts. (S1VLFGD) 
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In the virtual CBCL group, participation had to be constantly encouraged by the facilitator, 

maybe because most students were used to passive learning sessions. 

 

So, there are always people who give their opinion a lot. It was like he already knew who, 

but he always would encourage you. He wouldn't teach only to one part of the group of the 

class. No, it was like, "let's hear from different people," he always said, "Who wants to 

participate? (S3VCBCLFGD) 

 

Public speaking skills and passionate teaching were characteristics valued in both groups no 

matter what teaching strategies were implemented. Both factors complemented very well with 

subject matter expertise. 

 

(I liked) the dynamics of the session. Despite being online sessions, the doctor always had 

the will to teach, which pleased me the attitude when teaching the sessions and the 

dynamics that were carried out kept you awake. Especially, the topics were explained very 

well, which by themselves would have been more challenging to understand.  Excerpt of 

student 13, from the virtual lectures group. Data obtained from survey responses. 

(S13VLSURV) 

 

It was like a cover of a book that attracted you and caught your attention. I completely 

agree with what "Student 4" says; I also fell in love with how the "Professor" explained. 

Besides explaining very well, maybe a lot of people don't like this topic of Evidence-Based 

Medicine; but the way he explains it to you and how we'll discuss it makes you see it as 
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something new, because obviously, it is something new, both in the way of teaching and 

getting so involved in research. It makes you understand the medical papers better. It's like 

"Student 2" says: "I'm finally going to understand what the acronyms and tables" so, by the 

time he explains what that session will be about, he catches your attention, and it's like you 

completely get into the class. (S1VCBCLFGD) 

 

The application of evidence-based teaching strategies was frequently reported and appreciated by 

the students. 

The class has a high-quality teaching methodology. The way they carried out the course 

and the curriculum and how they distributed the syllabus, and the topics went from the 

general to the more specific one. It was well-implemented. In my opinion, there was no 

impact on being online or not. So, that would be the only "but" when you ask me about 

this contingency. In this current teaching situation, well... it's better to have it face to face 

because you know the doctor, maybe, or maybe having a face-to-face class in another 

subject, because he could've opened up more. But no, it was really well. (...) He seems to 

have a lot of experience giving conferences through these resources. That's more useful 

because the person knows how the platform works. They know that there might be 

limitations, like the internet, or I don't know anything. (S3VCBCLFGD) 

 

Technological competence was considered a necessary teacher competence; this was important 

to facilitate the transition from previous in-person sessions to this new online approach in both 

groups. 
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Like the polls that were done during class or well, yeah, it's what I find. Like a complete 

screen and he (the teacher) could erase, it was more interactive because I think he used, 

like, his tablet or I don't know. So, there, he could write things that, well, in person it's not, 

like, so feasible, unless he had his slides already made and I don't know. I feel that in those 

small details, it is a little better than a face-to-face class. (S2VLFGD) 

 

It will be hard for a person who does not master these (online) platforms to give a course in 

this way. (S4VCBCLFGD) 

 

Overall, facilitator skills increased engagement no matter which teaching strategy was 

implemented in the classroom. 

 

3.2.2.5   Explanatory model: Creating a safe learning environment  
 

Students described the conditions that helped to create a protected learning environment for 

participation. Two characteristics were common in the qualitative sources: psychological safety 

and the fact that all student voices mattered.  

First of all, the facilitator needed to be always at a student level. In Mexico, school and medical 

education follow a hierarchical model, and faculty is not always available to solve doubts or 

provide feedback. 

 

In this course, there was always that respect. Because his attitude (of the teacher) was very 

good even if he was super well-prepared, there was never such a superiority complex; no, 

he was great. I wouldn't have a problem if we had any other doctor or professor, as long as 
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the attitude provides a pleasant environment where you can share everything. 

(S1VCBCLFGD) 

 

“…at any time, the doctor was available to us by email and responded as quickly as 

possible, I think that too. That’s something that helps us, and even more in these times of 

pandemic in which we, well, maybe it would be more, it may be much better to ask the 

doctor directly, well, you can ask him “hey, doctor, I have a question.” Still, this also helps 

to solve the doubts or questions that we have about the class. (S4VLFGD) 

 

There were no “wrong answers,” mistakes were allowed, and participation was always 

encouraged. Either in the plenum or the small group discussions: 

 

If you came to participate and your participation was wrong, the doctor didn't denigrate 

you or made you look bad or pointed out what you did wrong. He would allow others to 

give their comments, their participation, and in the end, he would explain. He would say: 

"It's this by this. Therefore, we get this, in other words, "x + y" is this much," and that 

helped us understand more but never left anyone who gave a wrong answer looking bad. 

(S4VCBCLFGD) 

 

This safe learning environment encouraged students who usually do not share their opinions, 

which was more evident in the virtual CBCL group, where more time to interact was given. 
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That was something very important that happened to me, because a lot of times I don't 

allow myself to give, umm, an opinion because I'm afraid I'm going to make a mistake and 

that later, I mean, after receiving a comment that wasn't pleasant for me. But here, like you 

well said, he would clear things out. There are no correct answers; there are no wrong 

answers; it was about learning and giving our opinion. So, at least for me, it gave me 

enough confidence to give my opinion, yes, because I knew that it wasn't about being 

wrong, it was about learning, and if that wasn't the answer they were expecting, then it 

wasn't my mistake because I'm learning. Well, that's how I saw it, and that's why I felt 

encouraged. (S2VCBCLFGD) 

  

3.2.2.6   Explanatory model: Engagement as the link between all the 
elements 
 

As previously described in both the quantitative and qualitative results, engagement was again 

the core piece in this learning puzzle. More than scores or critical appraisal competence, students 

valued engagement in both groups. 

Following the planned explanatory sequential mixed methods approach, and after multiple 

meetings, we decided to go deeper into the students’ reported learning experiences related to 

engagement. Based on an inductive and iterative way,  new questions to enrich our main 

qualitative objective arose in the researchers: 

(1) How did students define engagement?  

(2) How did engagement differ between both study groups?  

(3) What are the potential barriers to engagement? 
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How did students define engagement? 

Students did not explicitly define engagement; however, it was implicit in all the described 

experiences related to their behavior, cognitive activities, and emotional relationship with all the 

course elements.  

 

What I liked the most was the desire they had to teach us. That motivated me a lot. Also, 

the class's content was very well structured, and they made you feel in an environment of 

trust. (S40VLSURV) 

 

In the previous example, we observed how facilitator skills, instructional design, and learning 

environment increased intrinsic motivation and finally engagement. All subthemes and most of 

the previously described excerpts were related to some type of engagement. Consequently, 

students defined engagement not with words, but with actions, with behaviors that demonstrated 

commitments and desire to continue learning by themselves. 

 

(I like) the interaction we had during each class and in all of those stages that the doctor 

guided us through. I think that kept us wanting to continue to next week, which made us 

excited for next Friday. Yes, to take that class again, but just like "Student 4" said, it's a 

perfect way, well, because, I mean, the interaction that we had, yes, that we felt involved, 

interested and, mainly because of the knowledge of the doctor in mastering the platform 

very well. (S2VCBCLFGD) 
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As students did not provide a concrete definition, we deductively incorporated the three main 

types of engagement in our explanatory model: behavioral, emotional, and cognitive.21-23,64 A co-

occurrences table was also created considering engagement in Table 15. 

 

Table 15. Engagement co-occurrence matrix for the main sub-themes by frequency 

 

 

Behavioral engagement 

 

It includes actions related to commitment in participation, effort, and attention in synchronous 

and asynchronous activities. This engagement dimension was driven mainly by facilitator skills 

and instructional design and resulted in active participation in both the asynchronous and 

synchronous activities. 

 

Well, most of the time, it was much easier to open the microphone and interrupt the doctor. 

In fact, he always allowed us to ask him at any time. He never got upset if we interrupted 

or didn’t interrupt. So, that’s very good, honestly, to have a teacher that allows you to 

interrupt at any time. It’s very important to me because you miss previous information 
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many times, and it can happen that perhaps we interpret new information differently or 

understand it in another way that’s not the correct one. (S4VLFGD) 

 

Once again, we saw a relationship between engagement and a safe learning environment, and 

facilitator skills. Overall, activities in both the big and small group were the main sources of 

engagement in the virtual CBCL group: 

 

Besides the groups we did (breakout rooms), I did other types of activities such as 

voluntarily giving some definition or some point of view that makes you feel that they 

value your knowledge and your answer, making the class more interesting. And for 

example, he would put other types of polls and wouldn't exhibit you because everything 

was "anonymous," and he would say like, "Well, eighty-something percent of the class 

went for that answer." And that was where if it wasn't clear for us or if it was a certain 

percentage of people who had made a mistake or we all had made a mistake, or he saw that 

it was a very... divided answer, he would give a little explanation again to remind us. 

(S1VCBCLFGD) 

 

In this example, engagement was the link between a balanced interaction between the “Self” and 

the “Context,” resulting in a positive flow or interaction between the model elements. 
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Cognitive engagement 

 

This engagement dimension includes elements of self-regulated learning, including deep learning 

strategies, cognitive effort, and an adequate balance of complexity in the content. It was closely 

related to instructional design and elements of the “self” such as competence and autonomy: 

 

If you want to investigate more, you can do it, but this is what we're going to do, so it was 

easier for me because these topics were structured (...). So, he (the teacher) would give us a 

specific order, and I would say, "I'm going to read this." Besides, they were easy to 

understand. He would give them to you about a week before. You could use the resource 

whenever you wanted to, and that also made the class much easier because sometimes we 

have more classes and more activities, so if you want to read it at three in the morning, you 

know that the resource is there, and nobody is going to move it. You can take it at the time 

you want, which makes the class dynamic much easier. (S3VCBCLFGD) 

 

Moreover, some students increased their metacognition or self-reflection about their own 

learning, probably driven by the introductory framing session:  

 

The fact that (the course) was carried out in a well-spaced way and that evaluations were 

made specifically for the topics contributed a lot for me to understand and, to speak, retain 

everything that was seen in class. (S4VLFGD) 
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Cognitive engagement was increased by instructional design, especially using real-life scenarios 

in which the student could apply their knowledge. 

The way in which the doctors made us analyze the articles more in-depth and above all to 

relate what we wanted to learn to know in which types of articles to look for the desired 

information, but not only that, to also verify that these articles are telling us the truth so 

that we can make good decisions in the diagnosis and treatment of patients, not only based 

on guidelines but also on tests that can help us make decisions about what types of tests to 

ask the patient without having to ask for more, or what medications I can allow them to 

have that do not cause harm to my patient. (S19VCBCLSURV) 

 

Emotional engagement 

 

It includes all the students' positive reactions to their peers, teachers, the course, and the school. 

In the surveys and focus group discussions, students seemed to appreciate and value all the 

course elements, something that we saw in both groups. 

 

C'mon! So, as "Student 4" says, the Dr. has excellent public speaking skills, and he knows 

how to communicate what he knows, knows how to express it, and is also very well 

prepared. I was encouraged to take the course because it was from Harvard University like 

"Student 2" had already mentioned, and I knew that the people who were going to give us 

the topics were prepared. (S3VCBCLFGD) 
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The way the sessions were given was dynamic. It allowed us to reflect right then and there 

due to the participation that was generated. It was not tedious to attend; on the contrary, it 

was a pleasure. (S6VLSURV) 

 

How did engagement differ between both study groups? 

As expected, engagement was experienced differently in both groups, secondary to the 

implementation of either active learning or passive learning strategies. We addressed differences 

using our explanatory learning model (Figure 21). 

 

Virtual CBCL group 

We implemented three different sections in this group: pre-class activities, small-group 

discussions, and big group discussions. We can observe how they related to other subthemes and 

elements of our explanatory model in Table 16. 

Table 16. Virtual CBCL sections co-occurrence matrix for the main sub-themes by frequency 
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Engagement was present all the time in this group. Only in the big group discussion facilitator 

skills were more important, which was expected, considering that the facilitator can direct 

students to achieve common learning goals. Here we have a description of a student experience 

in the virtual CBCL group: 

 

Because it's more like an internal analysis or with your classmates, but he always took it to 

practice. There were always clinical cases, or there was always a valuable and real 

application of all these numbers. Well, because when you learn the topic, they are 

numbers, they're formulations that I particularly don't like, and when I took the class, I also 

had a good teacher who also liked the class a lot, so I didn't have as much conflict with 

that, but they were concepts that were not applied or had not been applied until then, 

because I forgot or I didn't have a clear idea, so the fact that the Doctor had us put that into 

practice, like, how do you... I don't know... apply the specificity or sensitivity or all these 

formulas and what they were for. It's something very useful then. That's like, the 

contribution that I would have for you to continue doing this, to put it in practice because 

as people, as future doctors, it is very engaging, especially when you have the idea that this 

can actually be applied to a patient, and this should be overall in all subjects because they 

do explain a topic to you and they're not asking you what this is for or how you would do it 

or how it works, well, it stops being engaging and you lose interest. You know that you 

need to know it, but you don't know why you have to know it, and you don't know when it 

will be helpful. That's something very good from this course that they did apply it to 

something that we were going to use, something that is real and that something that's 

trending every day as "Student 4" had already said. The articles on this topic of 
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Coronavirus are the order of the day. Still, we know that we live in a time where thousands 

of articles come out daily, where to read them and be updated, well, you need to read a lot, 

many hours and it's something that's not practical. So, the formulation that they taught us in 

these things, well, it was beneficial because they did give us a real application of what we 

are learning. (S3VCBCLFGD) 

 

Moreover, breakout rooms added a new layer of engagement compared to the virtual lectures 

group:  

 

Well, the "Breakout Rooms" where they were done with a specific group of people. For 

example, let's check for sensitivity and specificity of some diagnostic method, so to speak, 

and they gave us an example of a patient with HIV that they wanted to evaluate. What was 

the sensitivity and specificity of a diagnostic method? Elisa or PCR and based on a study 

or a hypothetical case, we would see the sensitivity or specificity of that diagnostic method 

and which is better to diagnose a patient with HIV, so to give an example. Of course, 

throughout the course, there were examples after examples and activities were done to 

strengthen knowledge. (S4VCBCLFGD): 

 

Previous passive learning experiences helped students compare and contrast this new active 

learning approach, including the relatedness component absent in traditional lectures. 

 

You do have to start working and teach yourself to work with different people, because if 

we are actually all supposed to be speaking the same language and we are all going to 
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apply it in the same place, then the affinity or personal issues don't really matter because 

we have to start working in a group and in a team to achieve the patient's wellbeing. So, I 

did think it was an adequate strategy. It's just that I wasn't used to, not so used to, and had 

technical difficulties. (S3VCBCLFGD) 

 

And despite, cultural differences, CBCL was engaging and could be a strategy that could be 

implemented in that local setting.  

 

I wish this modern way of teaching could be implemented in the other subjects of the 

University of Guadalajara. I believe that the process should be progressive to solve 

obstacles that may arise, but I believe that this is the correct way for the student to use the 

information. I liked that the teacher provided the information to know in the class in a 

summarized way and in advance. In addition, I liked that he explained the topic and solved 

doubts. I also liked that they have created spaces with teams for problem solving. In 

Mexico, the way of teaching is centered on repetitive learning and not through reflection. 

You learn more when you reflect on what you have learned the first time. " 

(S37VCBCLSURV) 

 

Overall, if we apply our explanatory model for the virtual CBCL group (Figure 20), we can 

observe that the self's psychological needs are fulfilled. Active learning activities increase 

motivation which in the end fosters engagement. The instructional design, logistics, and intrinsic 

participation of CBCL promoted autonomy, competence, relatedness, and engagement. A good 

facilitator and the creation of a safe learning environment completes the learning circle. 
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Figure 22. Explanatory learning model in the virtual CBCL  

 

Virtual lectures group 

 

Engagement was present in this group, but peer interactions were limited by design. In this 

group, engagement was facilitated mainly by facilitator skills, course logistics, and instructional 

design. These elements partially compensated for the lack of teamwork and peer interaction, as 

previously seen in Table 12. 

 

I do want to give my opinion. It was a really very good class for me, the Doctor knows 

how to explain, and he knows how to be understood in any topic, because, I do not know, 

all the concepts were very clear. The Doctor was always very timely and what I thought 

was the best of his class was that in the end, we always uploaded, like, a summary with the 

key points. And so, because he always did the pre-test, I studied from there to complete 
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them and so, I mean, everything would be like, oh ok, I did this. If you missed something 

in class or you didn't pay attention, or you missed it, there it was and that, I thought, was 

very good and sometimes, oh well, I don't know… If you had like a question, the Doctor 

didn't leave them until the end, it was always that at the moment. (S2VLFGD) 

 

We can see in the following example a summary of multiple elements of the explanatory model 

such as instructional design, safe learning environment, competence, intrinsic motivation, and 

facilitator skills, and how all of them contributed to increasing engagement. 

 

Almost always, during the class, there would be questions, polls that appeared on our 

screens, so to speak, I don't know how to say it, but what, at least personally, they had me 

really focused on the class, because I’ve always been, like, someone who likes to talk and 

talk in class otherwise, I find it very tedious, so sometimes I stayed quiet, because 

sometimes, I thought “I’ve already spoken a lot and someone else has to participate,” I did 

get embarrassed about that. The summaries that they sent us at the end of the class (were) 

very good for me. In fact, I have them saved, and I will never delete them in case that later, 

well, I want to review them again, because really for me, many times I do forget things and 

so I have to re-review them and well, in that regard it the doctors who gave the class did it 

very well, which was mainly the "Professor" well, an excellent teacher. It was my favorite 

online course. Even if it was at seven in the morning, I always woke up very happy 

because the truth is that it was the class that I liked having the most and that's my opinion. 

(S4VLFGD) 
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Nevertheless, students in this group expressed their desire to have had more clinical cases, more 

opportunities to participate in class, and, more importantly, having the chance to interact with 

their peers. 

 

Maybe an analysis of an article or practical exercises so that, precisely, well, it would be 

better consolidated in terms of theory and doing an activity or something like that even if it 

demanded us more. I don’t know, another hour or something, but I think it’s worth it 

because it’s a very important subject that will greatly impact what’s coming in our 

profession. So, for those practical exercises to be articles analysis or otherwise, something 

else that might give us a little more homework, so to speak, connect the theoretical and 

then do a practical exercise. (S3VLFGD) 

 

I would have liked; I don’t know, to work in teams and assign us a (clinical) case. They 

could give us an article, and we would analyze that article together because sometimes, 

after the class that he gave us, he would provide us with all the points that we had to 

analyze. Well, yes, you follow the steps and analyze that article. Still, I think it’s much 

better for a classmate to remind you to look here, also you have to see such thing at this 

point or else, I think that I would have liked being able to share the analysis of an article 

with some classmates. (S1VLFGD) 

 

But the point that “Student 1” said about analyzing clinical cases in a group is very good. I 

mean, because there are things, like, at first you missed it, and someone else could point it 

out, like, “Hey, you missed this” or things like that. I mean, I’m not asking that all classes 
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be to analyze clinical cases in a team, but I don’t know, having an hour of a class to do that 

and having previously read the article and then just analyzing them as a team. I feel that it 

would work. (S2VLFGD) 

 

Overall engagement between the students, the facilitator, and the course was similar to the virtual 

CBCL group. Still, there was a complete lack of engagement between peers, as seen in figure 23. 

 

 

Figure 23. Explanatory learning model in the virtual lectures group  

 

2.3.1.2.6.3 What are the potential barriers to engagement? 

 

We identified multiple barriers that could lead to a lack of motivation and impact the whole 

learning model. In the worst scenario, some events could lead to the opposite of engagement: 

disengagement. Which refers to all the negative behaviors, attitudes, and emotions that result 
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from a maladaptive state. This goes beyond lack of motivation, and it would impair the whole 

learning model dynamics. For example, the lack of any element in the explanatory model could 

lead to a diminished engagement; as we observed in the virtual lectures group, the absence of 

small-group discussions affected relatedness and an opportunity for interaction between peers. 

The lack of a syllabus, instructional design, quizzes, etc. All could contribute to impair 

engagement. Even things that are taken for granted in some countries, such as internet 

availability, significantly affect learning. 

 

Since last semester and until the middle of the semester, I struggled a lot with my internet 

connection. It was also very annoying and uncomfortable to be reconnecting, leaving the 

classes because sometimes I couldn’t listen very well to the session or a comment. At 

times, I could get lost, but this was only a few times, although they were annoying. Like, 

personally, that was the main disadvantage. Fortunately, for the last classes well, from 

class five to class two, it was already completely fine and well, and it worked a lot better. 

(S1VLFGD) 

 

Most of the time, all elements are present, but they lack in quality to contribute to learning. For 

example, if without a safe learning environment, engagement will be directly affected, as 

described by one student referring to previous learning experiences: 

 

Also, the attitude, yes, and we've seen it, if you're with a person whose attitude is like "I'm 

right, you're wrong, you're the one who's wrong." They treat you a little... not as an equal, 

but as someone inferior in the sense that you no longer want to participate because you 
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know that if you make a mistake, they will exhibit what you don't know, or they are going 

to tell you such and such things. So, that attitude prevents you from answering; it makes 

you keep your questions, lose interest in the class, and then no longer find that respect. 

(S1VCBCLFGD) 

 

Teachers with no interest or enough teaching skills might diminish engagement, even if other 

elements are adequate. As one student explained from previous learning experiences: 

 

Also contributing to what "Student 3" says: she's absolutely right because we were in the 

same block last semester, so that teacher was very good at explaining in person, also 

online, but it becomes a dynamic where they give you a topic, and you have to present it, 

whether you understood it or not, whether you like it or not, you have to present it. So, 

sometimes there were topics that you didn't even understand, and how were you going to 

explain to people something that even you don't understand. And sometimes the professors 

would contribute, and sometimes they wouldn't. And if you presented something that you 

didn't understand in your way, then you left everyone with a lousy explanation. 

(S1VCBCLFGD) 

 

But this problem was not only present in the facilitators; if students themselves did not have a 

good attitude and respect for their peers, a disruption in the learning dynamics could occur: 

  

Yes, I previously answered that I did not participate in the classes because I did not feel 

confident. I want to clarify that it was not because of the Doctor; it was because, 
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unfortunately, several of my classmates have a history of criticizing and making fun of the 

people who participate in the classes, either because of the questions they ask about the 

subject or if they make a wrong contribution. At the beginning of the course, my 

knowledge was not extensive, so I had several doubts and preferred to ask other classmates 

in the short sessions by teams as long as the people who make fun of others were not on 

my team. (S1VCBCLSURV) 

 

If the "self" was not fulfilled, either due to incomplete psychological needs, cultural changes, or 

lack of motivation, it impaired learning. Still, it could be compensated in part with other 

elements from the model. 

 

 It isn't as simple as having the courage to participate like my other classmates have already 

mentioned, because you don't feel confident. Still, it isn't about confidence. Maybe you 

can't adequately express the ideas you have, then... well... personally, it saddens me 

because sometimes I get stuck, and the way the Doctor says things is very engaging. I 

mean, he used the resources of public speaking and the information that he has and well, 

yes, I am, well, I am grateful to the Doctor, because he was really a good teacher in the 

subject and as I had already mentioned, teaching this particular subject is not easy, it's not 

easy at all. (S3VCBCLFGD) 

 

Bad course logistics also impaired the way students participated or engaged with the content, as 

observed in one of the groups:  
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Well, that’s like something particular, maybe, but it would be good perhaps because it was 

the class at seven, but it would be good if the doctor did not make us, but if he asked us to 

turn on the camera, because I feel that some people, like, they fell asleep. I mean, because 

in the end, the surveys only ended up being answered, for example, by 30 people, and there 

were more in the class. Well, yes, to pay more attention. I feel that it’s the least you can do, 

because if I turn on the camera, I feel like I pay more attention and well the doctor let us 

be, so, yes, nobody wants to turn it on. (S2VLFGD) 

All explanatory model elements are related, and all contributed or hindered engagement in a 

different way. 
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4. Chapter 4: Discussion and Perspectives   
 
 

4.1 Brief Discussion  
 

The first goal of our study was to determine if CBCL leads to different learning outcomes 

compared to lecture-based content delivery using the final exam as the main outcome measure.  

The final exam was structured in two parts : 1) A multiple-choice test was used to assess factual 

knowledge in critical appraisal, considering different levels of thinking, and  2) an open-ended 

part used to assess critical appraisal skills based on the CASP guidelines.70 The skills section in 

the final test was developed using the CASP guidelines, a previously validated tool that allows to 

assess critical appraisal skills. 70,71 Course objectives were designed with CASP guidelines in 

mind and allowed students to easily identify the basic evidence-based medicine principles in 

medical papers.  Using the CASEP guidelines we provided each participant with written 

feedback after the final test. Similarly, to the factual knowledge section, no differences in critical 

appraisal skills were observed between both groups, with both performing very well, leading to a 

ceiling effect discussed below. 

For the multiple-choice part, no-significant differences were observed in scores,  similar to  a 

previously published CBCL study by Krupat B, et al. 37 This could be due to a variety of reasons, 

including a low difficulty index of the questions, too few questions or a not large enough sample 

size. Increasing the number and difficulty of questions as well as sample size could help to 

address these issues in future studies. In addition, the lecture group had access to the readiness 

assessment quizzes from the CBCL group after the lecture, a feature that is highly unusual in 

typical lecture-based settings and may have obscured CBCL-specific learning gains. 
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Still, contrasting examples regarding active learning and performance can be found in the 

literature. Some studies have shown an increase in performance with active learning methods 

compared to lectures;72  Yimei Ma, et al reported in a systematic review an increased in 

knowledge, skills, and case analysis scores using a problem-based teaching model in China.73   

However, it is important to mention that higher scores were aligned with a significant increase in 

perceived competence in critical appraisal in both groups after the interventions. This contrasts 

with other publications on active learning strategies where students tend to self-perceived that 

they learned less with this approach than conventional lectures. 74 

As we observed that competence was similar regarding the teaching strategy, we questioned the 

real impact of this study. Both groups had the same facilitator and teaching assistant, and all 

students considered that sessions had high quality, diminishing any chance of bias in this point.  

Students even indicated increased preference for virtual sessions compared to in-person sessions 

after the course, indicating high-satisfaction with instruction in both groups. Considering this, we 

used qualitative data collected via surveys and focus groups to develop an explanatory model of  

the different learning experience in both groups. 

This model  combines intrinsic elements related to the student and extrinsic components 

controlled by the instructor, including facilitator skills, instructional design, and the learning 

environment. As we analyzed these elements, an entity linked all other aspects emerged: student 

engagement. Students reported a significant increase in engagement in both groups compared to 

previous learning experiences. That  helped to explain how students connected with the content, 

with the teacher, and with their peers and how CBCL differs from lectures. 

Previous CBCL publications reported that students identified the presence of “engagement,” 

“fun,” and even “thought-provoking” activities. 37 In our case, participants from the virtual 
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lecture group also described those elements to some degree, hen, what was the difference? If 

any? If learning outcomes are similar, what is the value of engagement? 

In this study we propose that instructional design and facilitator skills interact to lead to 

engagement, and that the nature of engagement differs between CBCL and lectures in ways that 

affect student motivation.  

We found that the flipped classroom approach utilized in the CBCL setting promoted autonomy 

and competence in the students, increasing cognitive and behavioral engagement. Previous 

publications have also shown that a flipped-classroom approach could lead to increased 

performance and engagement.75 However, in CBCL, students prepare in advance and then apply 

what they learned in small-group discussions with their peers, growing a sense of competence 

and relatedness and allowing students to fulfill these three basic psychological needs thought to 

be critical for intrinsic motivation.19 Motivation is the force that leads to a change in students’ 

behavior or thinking; motivation is, therefore, the energy that leads to engagement, commitment, 

and ability to tolerate uncertainty.15,18 

The lack of breakout room activities in the virtual lectures group hindered student’s self-

determination due to less relatedness and fewer opportunities to test their competence and, in 

theory, could decrease motivation and engagement. Some students in the lecture group expressed 

this absence, and they felt that something was missing, maybe as an intrinsic need for peer 

interaction. There is evidence that positive collaborative work could increase performance, both 

in problem-solving and memory recalling activities.76 Moreover, participants in this group 

expressed a desire for  the higher-order thinking clinical problems provided in the virtual CBCL 

group. This is in line with findings that not challenging students can diminish cognitive 

engagement.22 However, engagement was also an essential sub-theme and element of our 
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explanatory model in the virtual lectures group. And the reason was that, even when no 

relatedness or higher cognitive challenges were present, they were compensated by good faculty 

skills and an adequate instructional design. Students appreciated the teacher's role as a guide in 

both groups and how it could motivate them both extrinsically and intrinsically. This guidance is 

an essential element in andragogy and helps in monitoring students learning performance by 

providing curated content, experiences, and feedback.13,77    

Similarly, a good instructional design could promote self-directed learning opportunities to 

increase learning, motivation, and engagement. Even when few or no active learning strategies 

are utilized in class.78 

Overall, CBCL provided teaching strategies that fulfilled basic psychological needs, increased 

motivation, and fostered peer participation. It encouraged participation and provided high order 

thinking activities that provided appropriate cognitive challenges. Along with a safe learning 

environment, all these elements promoted engagement at all levels and seemed to promote 

intrinsic motivation. Passive learning strategies did not have enough elements to complete that 

model. Still, they resulted in an engaging experience due to the quality of the course content, 

instructional design, and facilitation skills. We propose that the key difference in using active, 

and particularly collaborative teaching strategies like CBCL, might be in promoting intrinsic 

motivation in students.  Passive formats like lectures while engaging on the surface may depend 

more on extrinsic motivation, possibly explaining the old saying “assessment drives learning.” 

More studies are needed to test this hypothesis and see if “collaboration can drive learning too.” 
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4.2 Limitations   
 
 

This is a pilot trial, and therefore, it could be underpowered to observe real differences in this or 

other learning scenarios.  We met the recruitment rates and retention rates' objectives of this pilot 

study, while the minimum sample size was achieved in this pilot, a new randomized trial with a 

bigger sample size could identify more differences in scores and capture more experiences and 

opinions from students.    

Even when we obtained a good survey response, the focus group discussions' participation rates 

were less than expected. As a result, we had an over-representation in the quantitative results 

with the risk of having a non-representative picture of students' opinions from the FGD. 

However, we got an acceptable number of responses from the open-ended questions from the 

surveys, and similar excerpt frequencies of sub-themes were observed between both qualitative 

sources. 

Initially, the study was intended to be a randomized. Still, due to the students' flexible schedules 

explained in this manuscript's methods section, that was impossible to do. Therefore, a self-

selection component is present here, even when students did not know which teaching strategy 

would be applied to them. 

Generalization of results should be taken carefully, considering that the setting and sample could 

not be representative of other universities with a passive-learning curriculum in the world. 

Culture should be taken into account in case of external application.  

We utilized CASP guidelines to assess critical appraisal skills as this is usually the utilized 

evaluation tool in this setting. However, there are other validated instruments. Therefore, 

competence could be different using other evidence-based medicine tools.  
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The ceiling effect observed in the critical appraisal knowledge section in the final test could be a 

result of either the students' competence or secondary to a low difficulty index in the questions. 

A problem that could be overcome by increasing the number of items, piloting, and conducting 

item analysis in each question.  

 

4.3 Future Research   
 

Researchers plan to publish these results in at least two papers in a high-impact journal: one for 

the general mixed methods results and another an implementation case analysis. 

The project will be presented to the Board of Directors of the University of Guadalajara to show 

results and propose a progressive implementation of active learning strategies in the curriculum. 

An initial approach was made to continue with the final randomized trial and applied all the 

lessons learned in this pilot.  For this trial, a new sample size calculation will be made according 

to the pilot's observed differences. Changes in the content, instructional design, and final tests 

will be made according to the students' feedback. Faculty training will be necessary to see if 

there is a difference with different facilitators.   

 

4.4 Conclusions 
 

 
In this pilot study, we assessed the impact of virtual case-based collaborative learning compared 

to virtual lectures to teach critical appraisal. The pilot's recruitment and retention rates were met 

with no important barriers identified to conduct a subsequent randomized trial.  
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We found that knowledge and skills scores were similar in both groups. We aimed to understand 

students' perspectives. By using a mixed-methods approach, we developed an explanatory model 

that helped us understand how students perceived their learning experienced. This model 

consisted of multiple elements in constant interaction and connected by the "Engagement," the 

students' most valued characteristic. Any change in this model could increase or decrease the 

way engagement appeared in the classroom.  

Virtual CBCL components were aligned with adult learning theory, promoting self-

determination in the student at all levels, increasing motivation, encouraging interaction in class 

between peers and the facilitator, and creating a safe learning environment. The result was higher 

behavioral, cognitive, and emotional engagement experiences.  This degree of connection 

compensated the cultural background of the students who accepted this novel teaching strategy. 

Even when some elements were not present in the virtual lectures group, engagement emerged 

and was present at a self and context level.  We observed in this group that a good instructional 

design and a facilitator with enough skills and competency could overcome the lack of 

relatedness and motivate and engage students. 

In conclusion, the implementation of virtual CBCL in a lecture-based curriculum setting was 

feasible and could be useful to teach evidence-based medicine. This strategy promotes 

autonomy, competence, relatedness, and motivation leading the student to engaging learning 

experiences and high performance.  
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6. Appendices	
	

Appendix a: Pre-intervention survey - Virtual lectures group 
 

Impact of virtual case-based collaborative learning compared to virtual lectures to teaching 

critical appraisal of medical literature in fourth-year medical students, a pilot mixed 

methods study. 

First of all, we would like to thank you for your time and valuable contributions to our study, we 

remind you that the information obtained in this survey will be de-identified. The research team 

working in this study will have access to the data. Your participation in this survey will be entirely 

voluntary.  

In this survey, virtual lectures refer to online synchronous lectures conducted in real-time using 

videoconferencing software, such as Zoom ® or Microsoft Teams ®, among others. We define 

asynchronous activities as non-real-time online tasks that the student can review at its own pace, 

such as lectures, prerecorded videos, and online quizzes. 

Name:  

Age:  

Self-identified gender:  

 

1. What device do you usually use to access virtual lectures? 
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Desktop 

computer 

Laptop Tablet Smartphone Other (please 

specify) 

 

 

2. What software do you usually use to access virtual lectures? 

Microsoft 

Teams 

Google 

Hangouts 

Zoom Webex Other (please 

specify) 

 

 

3. How often do you have connectivity issues? 

Always Often Sometimes Seldom Never 

 

4. How would you describe your level of competency using Zoom? 

Very high Above average Average Below average Very low 

 

5. On average, how much time do you spend per day on live sessions? 

0 minutes 1-60 minutes 61-120 minutes 121-180 minutes >181 

minutes 

   

6. On average, how much time do you spend per day on asynchronous activities? 
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0 minutes 1-60 minutes 61-120 minutes 121-180 minutes >181 

minutes 

 

7. How would you describe the quality of the live sessions in your program?  

Very high Above average Average Below average Very low 

 

8. How engaging are the live sessions conducted in your program?  

Very high Above average Average Below average Very low 

 

9. What are the advantages of live sessions compared to in-person sessions? 

 

 

10. What are the disadvantages of live sessions compared to in-person sessions? 

 

 

11. In which degree do you agree or disagree that your program's current teaching strategies are 

effective for your education? 

Strongly agree Agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 
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12. In which degree do you prefer live sessions over in-person sessions? 

Strongly prefer 

live sessions 

Slightly prefer 

live sessions 

Neutral Slightly prefer 

in-person 

sessions 

Strongly prefer 

in-person 

sessions 

 

13. How often do you participate (either by discussing, asking, or responding to questions) in 

class? 

Always Often Sometimes Seldom Never 

   

14. How comfortable do you feel by sharing your thoughts in class? 

Very 

comfortable 

Above average Average Below average Not 

comfortable at 

all 

 

15. How comfortable do you feel by sharing challenging opinions in class? 

Very 

comfortable 

Above average Average Below average Not 

comfortable at 

all 

 



122 
 

In this survey, a Teacher-centered approach refers to those sessions where the instructor is the 

leader, providing content in a one-way approach, usually through lectures; it is also in charge of 

classroom management in a fixed way. In learner-centered courses, leadership is shared guided 

by a facilitator that fosters peer learning. Students collaborate and share their opinions and 

responsibilities; classroom management is flexible and shared by all its members.  

 

16. In which degree do you prefer learner-centered over teacher-centered approaches? 

Strongly prefer 

learner-

centered 

Slightly prefer 

learner-

centered 

Neutral Slightly prefer 

teacher-

centered 

Strongly prefer 

teacher-

centered 

 

17. How often do you self-reflect on the knowledge and skills gained in a course without being 

asked by the teacher? 

Always Often Sometimes Seldom Never 

 

18. How often do you study the content before class? 

Always Often Sometimes Seldom Never 

 

 

19. How important are pre-class activities for your learning? 
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Extremely 

important 

Very important Neural Slightly 

important 

Not at all 

important 

 

 

20. How would you describe your level of competency regarding “critical appraisal of 

evidence”? 

Very high Above average Average Below average Very low 

 

21. In which degree do you think that “critical appraisal of evidence” is useful for your medical 

career? 

Strongly agree Agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

 

Thank you for your participation.  
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Appendix B: Pre-intervention survey -  Virtual CBCL group 
 

Impact of virtual case-based collaborative learning compared to virtual lectures to teaching 

critical appraisal of medical literature in fourth-year medical students, a pilot mixed 

methods study. 

 

First of all, we would like to thank you for your time and valuable contributions to our study, we 

remind you that the information obtained in this survey will be de-identified. The research team 

working in this study will have access to the data. Your participation in this survey will be entirely 

voluntary.  

In this survey, virtual lectures refer to online synchronous lectures conducted in real-time using 

videoconferencing software, such as Zoom ® or Microsoft Teams ®, among others. We define 

asynchronous activities as non-real-time online tasks that the student can review at its own pace, 

such as lectures, prerecorded videos, and online quizzes. 

Name:  

Age:  

Self-identified gender:  

 

1. What device do you usually use to access virtual lectures? 
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Desktop 

computer 

Laptop Tablet Smartphone Other (please 

specify) 

 

 

2. What software do you usually use to access virtual lectures? 

Microsoft 

Teams 

Google 

Hangouts 

Zoom Webex Other (please 

specify) 

 

 

3. How often do you have connectivity issues? 

Always Often Sometimes Seldom Never 

 

4. How would you describe your level of competency using Zoom? 

Very high Above average Average Below average Very low 

 

5. On average, how much time do you spend per day on virtual lectures? 

0 minutes 1-60 minutes 61-120 minutes 121-180 minutes >181 

minutes 

   

6. On average, how much time do you spend per day on asynchronous activities? 
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0 minutes 1-60 minutes 61-120 minutes 121-180 minutes >181 

minutes 

 

7. How would you describe the quality of the virtual lectures in your program?  

Very high Above average Average Below average Very low 

 

8. How engaging are the virtual lectures conducted in your program?  

Very high Above average Average Below average Very low 

 

9. What are the advantages of virtual lectures compared to in-person sessions? 

 

 

10. What are the disadvantages of virtual lectures compared to in-person sessions? 

 

 

11. In which degree do you agree or disagree that your program's current teaching strategies are 

effective for your education? 

Strongly agree Agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 
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12. In which degree do you prefer virtual lectures over in-person sessions? 

Strongly prefer 

virtual lectures 

Slightly prefer 

virtual lectures 

Neutral Slightly prefer 

in-person 

sessions 

Strongly prefer 

in-person 

sessions 

 

13. Do you know what active learning is? 

Yes No 

 

14. Please define in your own words what is active learning: 

 

 

15. How often is active learning used in your program? 

Always Often Sometimes Seldom Never 

 

16. How often do you participate (either by discussing, asking, or responding to questions) in 

class? 

Always Often Sometimes Seldom Never 

   

17. How comfortable do you feel by sharing your thoughts in class? 
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Very 

comfortable 

Above average Average Below average Not 

comfortable at 

all 

 

18. How comfortable do you feel by sharing challenging opinions in class? 

Very 

comfortable 

Above average Average Below average Not 

comfortable at 

all 

 

In this survey, a Teacher-centered approach refers to those sessions where the instructor is the 

leader, providing content in a one-way approach, usually through lectures; it is also in charge of 

classroom management in a fixed way. In learner-centered courses, leadership is shared guided 

by a facilitator that fosters peer learning. Students collaborate and share their opinions and 

responsibilities; classroom management is flexible and shared by all its members.  

 

19. In which degree do you prefer learner-centered over teacher-centered approaches? 

Strongly prefer 

learner-

centered 

Slightly prefer 

learner-

centered 

Neutral Slightly prefer 

teacher-

centered 

Strongly prefer 

teacher-

centered 
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20. How often do you self-reflect on the knowledge and skills gained in a course without being 

asked by the teacher? 

Always Often Sometimes Seldom Never 

 

21. How often do you study the content before class? 

Always Often Sometimes Seldom Never 

 

 

22. How important are pre-class activities for your learning? 

Extremely 

important 

Very important Neural Slightly 

important 

Not at all 

important 

 

 

23. How would you describe your level of competency regarding “critical appraisal of 

evidence”? 

Very high Above average Average Below average Very low 

 

24. In which degree do you think that “critical appraisal of evidence” is useful for your medical 

career? 



130 
 

Strongly agree Agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

 

Thank you for your participation.  
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Appendix C: Post-intervention survey -  Virtual CBCL group 
 

Impact of virtual case-based collaborative learning compared to virtual lectures to teaching 

critical appraisal of medical literature in fourth-year medical students, a pilot mixed 

methods study. 

 

First of all, we would like to thank you for your time and valuable contributions to our study, we 

remind you that the information obtained in this survey will be de-identified. The research team 

working in this study will have access to the data. Your participation in this survey will be entirely 

voluntary.  

In this survey, virtual lectures refer to online synchronous lectures conducted in real-time using 

videoconferencing software, such as Zoom ® or Microsoft Teams ®, among others. We define 

asynchronous activities as non-real-time online tasks that the student can review at its own pace, 

such as lectures, prerecorded videos, and online quizzes. 

Name:  

Age:  

Self-identified gender:  

 

1. What device did you mainly use to access virtual CBCL sessions? 
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Desktop 

computer 

Laptop Tablet Smartphone Other (please 

specify) 

 

 

2. How often did you have connectivity issues? 

Always Often Sometimes Seldom Never 

 

3. How often did you leave the camera on? 

Always Often Sometimes Seldom Never 

 

4. Please, specify the reason to leave the camera off If you responded sometimes, seldom or 

never in the previous question: 

  

 

5. In which degree do you think that the introductory framing session was useful for your 

learning in this course? 

Very useful Above average Average Below average Not useful at all 

 

6. How often did you participate (either by discussing, asking, or responding to questions) in this 

course 
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Always Often Sometimes Seldom Never 

   

7. How comfortable did you feel by sharing your thoughts in this course? 

Very 

comfortable 

Above average Average Below average Not 

comfortable at 

all 

 

8. How comfortable did you feel by sharing challenging opinions in this course? 

Very 

comfortable 

Above average Average Below average Not 

comfortable at 

all 

 

9. How engaging were the virtual CBCL sessions conducted in this course?  

Very high Above average Average Below average Very low 

 

10. In which degree do you think that small-group discussions (using breakout rooms) were 

useful for your learning in this course? 

Very useful Above average Average Below average Not useful at all 

 

11. How often did you study the content before class? 
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Always Often Sometimes Seldom Never 

 

12. On average, how much time did you spend per day on the asynchronous activities for this 

course? 

0 minutes 1-60 minutes 61-120 minutes 121-180 minutes >181 

minutes 

 

13. How often did you self-reflect on the knowledge and skills gained in this course without 

being asked by the teacher? 

Always Often Sometimes Seldom Never 

 

14. How important were pre-class activities for your learning? 

Extremely 

important 

Very important Neural Slightly 

important 

Not at all 

important 

 

15. How would you describe the quality of the virtual CBCL sessions in this course?  

Very high Above average Average Below average Very low 
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16. In which degree do you agree or disagree that virtual CBCL was effective for your learning 

in this course? 

Strongly agree Agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

 

17. In which degree do you prefer virtual CBCL sessions over virtual lectures? 

Strongly prefer 

virtual CBCL 

sessions 

Slightly prefer 

virtual CBCL 

sessions 

Neutral Slightly prefer 

virtual lectures 

Strongly prefer 

virtual lectures 

 

18. In which degree do you prefer virtual CBCL sessions over in-person sessions? 

Strongly prefer 

virtual CBCL 

sessions 

Slightly prefer 

virtual CBCL 

sessions 

Neutral Slightly prefer 

in-person 

sessions 

Strongly prefer 

in-person 

sessions 

 

19. Do you know what active learning is? 

Yes No 

 

20. Please define in your own words what is active learning: 
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In this survey, a Teacher-centered approach refers to those sessions where the instructor is the 

leader, providing content in a one-way approach, usually through lectures; it is also in charge of 

classroom management in a fixed way. In learner-centered courses, leadership is shared guided 

by a facilitator that fosters peer learning. Students collaborate and share their opinions and 

responsibilities; classroom management is flexible and shared by all its members.  

 

21. In which degree do you prefer learner-centered over teacher-centered approaches? 

Strongly prefer 

learner-

centered 

Slightly prefer 

learner-

centered 

Neutral Slightly prefer 

teacher-

centered 

Strongly prefer 

teacher-

centered 

 

22. How would you describe your level of competency regarding “critical appraisal of 

evidence”? 

Very high Above average Average Below average Very low 

 

23. In which degree do you think that “critical appraisal of evidence” is useful for your medical 

career? 

Strongly agree Agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 
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24. What did you like about this course? 

 

 

25. What didn’t you like about this course? 

 

 

26. Would you like to add any comment related to this course not included in this survey? 

 

 

 

 

Thank you for your participation.  

 

 

 

 

 

 



138 
 

Appendix D: Post-intervention survey - Virtual lectures group 
 

Impact of virtual case-based collaborative learning compared to virtual lectures to teaching 

critical appraisal of medical literature in fourth-year medical students, a pilot mixed 

methods study. 

 

First of all, we would like to thank you for your time and valuable contributions to our study, we 

remind you that the information obtained in this survey will be de-identified. The research team 

working in this study will have access to the data. Your participation in this survey will be entirely 

voluntary.  

In this survey, we define asynchronous activities as non-real-time online tasks that the student 

can review at its own pace, such as lectures, prerecorded videos, and online quizzes. 

Name:  

Age:  

Self-identified gender:  

 

1. What device did you mainly use to access the virtual lectures? 

Desktop 

computer 

Laptop Tablet Smartphone Other (please 

specify) 
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2. How often did you have connectivity issues? 

Always Often Sometimes Seldom Never 

 

3. How often did you leave the camera on? 

Always Often Sometimes Seldom Never 

 

4. Please, specify the reason to leave the camera off If you responded sometimes, seldom or 

never in the previous question: 

  

 

5. In which degree do you think that the introductory framing session was useful for your 

learning in this course? 

Very useful Above average Average Below average Not useful at all 

 

6. How often did you participate (either by discussing, asking, or responding to questions) in this 

course? 

Always Often Sometimes Seldom Never 

   

7. How comfortable did you feel by sharing your thoughts in this course? 
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Very 

comfortable 

Above average Average Below average Not 

comfortable at 

all 

 

8. How comfortable did you feel by sharing challenging opinions in this course? 

Very 

comfortable 

Above average Average Below average Not 

comfortable at 

all 

 

9. How engaging were the virtual lectures conducted in this course?  

Very high Above average Average Below average Very low 

 

10. How often did you study the content before class? 

Always Often Sometimes Seldom Never 

 

11. How often did you self-reflect on the knowledge and skills gained in this course without 

being asked by the teacher? 

Always Often Sometimes Seldom Never 

 

12. How would you describe the quality of the virtual lectures  in this course?  
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Very high Above average Average Below average Very low 

 

13. In which degree do you agree or disagree that virtual lectures were effective for your 

learning in this course? 

Strongly agree Agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

 

14. In which degree do you prefer virtual lectures over in-person sessions? 

Strongly prefer 

virtual lectures 

Slightly prefer 

virtual lectures 

Neutral Slightly prefer 

in-person 

sessions 

Strongly prefer 

in-person 

sessions 

 

In this survey, a Teacher-centered approach refers to those sessions where the instructor is the 

leader, providing content in a one-way approach, usually through lectures; it is also in charge of 

classroom management in a fixed way. In learner-centered courses, leadership is shared guided 

by a facilitator that fosters peer learning. Students collaborate and share their opinions and 

responsibilities; classroom management is flexible and shared by all its members.  

 

15. In which degree do you prefer learner-centered over teacher-centered approaches? 
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Strongly prefer 

learner-

centered 

Slightly prefer 

learner-

centered 

Neutral Slightly prefer 

teacher-

centered 

Strongly prefer 

teacher-

centered 

 

16. How would you describe your level of competency regarding “critical appraisal of 

evidence”? 

Very high Above average Average Below average Very low 

 

17. In which degree do you think that “critical appraisal of evidence” is useful for your medical 

career? 

Strongly agree Agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

 

18. What did you like about this course? 

 

 

19. What didn’t you like about this course? 

 

 

20. Would you like to add any comment related to this course not included in this survey? 
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Thank you for your participation.  
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Appendix E: Final test  
 

 First section (30 minutes long) 

 

(a) Questions will be based on Bloom’s taxonomy divided by: 

-Low order thinking questions: 

 -Remember 

 -Understand 

-High order thinking questions: 

 -Apply 

 -Analyze 

 -Evaluate 

 -Create 

(b) Topics to cover according to EBM experts: 

-Diagnostic precision 

-Sensitivity 

-Specificity 

-Negative predictive value 
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-Positive predictive value 

-Likelihood ratio 

-Two by two contingency table 

-Bayes theorem  

-Pre-test 

-Fagan Nomogram 

Low order thinking question (Bloom’s taxonomy level: Remember) 

1. What is the best study design to assess diagnostic performance? 

Low order thinking question (Bloom’s taxonomy level: Remember) 

2. When analyzing a diagnostic study, what is external validity? 

Low order thinking question (Bloom’s taxonomy level: Remember) 

3. When analyzing a diagnostic study, what is internal validity? 

High order thinking question (Bloom’s taxonomy level: Analyze) 

4. You have a 26-year-old patient with the suspected diagnosis of thalassemia. Which of the 

following tests would you use to confirm the disease? 

a) Sensitivity of 97% and specificity of 67% 

b) Sensitivity of 80% and specificity of 80% 

c) Sensitivity of 87% and specificity of 90% 
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d) Sensitivity of 68% and specificity of 97%  

High order thinking question (Bloom’s taxonomy level: Analyze) 

5.Which of the following tests would you use to rule out the disease? 

a) Sensitivity of 97% and specificity of 67% 

b) Sensitivity of 80% and specificity of 80% 

c) Sensitivity of 87% and specificity of 90% 

d) Sensitivity of 68% and specificity of 97%  

 

Low order thinking question (Bloom’s taxonomy level: Understand) 

6. Explain what is a “false negative” result: 

Low order thinking question (Bloom’s taxonomy level: Understand) 

7.With your own words define what specificity is: 

High order thinking question (Bloom’s taxonomy level: Analyze) 

8.María got a fever three days ago, she also refers dysuria.  In the physical examination a pain in 

the costovertebral angel is seen. Suspecting a urinary tract infection, you decide to order: 

a) Test A, with a positive likelihood ratio of 0.002 

b) Test B, with a positive likelihood ratio of 20 

c) Test C, with a positive likelihood ratio of 2 
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d) Test D, with a positive likelihood ratio of 0.2 

High order thinking question (Bloom’s taxonomy level: Analyze) 

9.Which of the following tests would you use to rule out the disease? 

a) Test A, with a positive likelihood ratio of 0.002 

b) Test B, with a positive likelihood ratio of 20 

c) Test C, with a positive likelihood ratio of 2 

d) Test D, with a positive likelihood ratio of 0.2 

Low order thinking question (Bloom’s taxonomy level: Understand) 

10.Of the following diagnostic tools, which is affected by the prevalence of the disease? 

a) Negative predictive value 

b) Positive predictive value 

c) Negative likelihood ratio 

d) Positive likelihood ratio 

Low order thinking question (Bloom’s taxonomy level: Apply) 

11.Which of the following would you use to rule out a disease regardless of its prevalence? 

a) Negative predictive value 

b) Positive predictive value 
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c) Negative likelihood ratio 

d) Positive likelihood ratio 

A new test called “iBREATH” was created to diagnose lung cancer. A study to assess effectiveness 

is conducted in 200 participants (100 with cancer and 100 healthy). IBREATH identified 90 

patients with cancer out of 100, and correctly ruled out cancer in 60 of 100 healthy participants.  

Bloom’s taxonomy level: Understand 

12. Fill in the empty spaces of the following two by two contingency table: 

   

  Present Absent 

 Positive   

Negative   

 Total 100 100 

Answer: 

  Lung Cancer 

  Present Absent 

iBREATH Positive 90 40 

Negative 10 60 

 Total 100 100 

 

Low order thinking question (Bloom’s taxonomy level: Apply) 
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13. What is the iBREATH’s sensitivity? 

a) 90% 

b) 10% 

c) 40% 

d) 60% 

Low order thinking question (Bloom’s taxonomy level: Apply) 

14. What is the iBREATH’s positive likelihood ratio? 

a) 0.167 

b) 22.5 

c) 1.67 

d) 2.25 

High order thinking question (Bloom’s taxonomy level: Analyze) 

15. What is your opinion about iBREATH diagnostic performance? 

Low order thinking question (Bloom’s taxonomy level: Understand) 

16. How do you define “Gold standard”? 

 

High order thinking question (Bloom’s taxonomy level: Apply) 



150 
 

You have a patient with Megaloblastic anemia, and you plan to apply one of the following tests: 

 

17. Which has the worst diagnostic performance? 

a) The blue test 

b) The red test 

c) The black test 

Low order thinking question (Bloom’s taxonomy level: Understand) 

18. Which of the following tests would be the best to use in a patient with a stroke? 

a) Test A: Area under the curve of 0.59, p=0.1 

b) Test B: Area under the curve of 0.87, p=0.01 

c) Test C: Area under the curve of 0.96, p=0.1 

d) Test D: Area under the curve of 0.80, p=0.001 

 

High order thinking question (Bloom’s taxonomy level: Analyze) 
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Peter had hematuria; he is concerned that this could be a sign of bladder cancer. His pre-test 

probability for that diagnosis -given its demographic characteristics- is 1%. You decide to take a 

bladder biopsy (LR+ 50, LR- 0.5) that yields a positive result.  

19. What is the approximately post-test probability of cancer?  

a) 35% 

b) 1%  

c) 0.5% 

d) 5% 

Fagan Nomogram: 

 

 

Answer: 
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High order thinking question (Bloom’s taxonomy level: Analyze) 

20. What would be the effect in post-test probability if Pete had a 10% pre-test probability for 

bladder cancer? 

Second section (60 minutes long) 

 

Based on: Critical Appraisal Skills Programme (2018). CASP Diagnostic Checklist. [online] 

Available at: https://casp-uk.net/casp-tools-checklists/. Accessed: June 18th, 2020.  

Clinical case and PICO question: 

Population 

Intervention 

Comparison 

Outcome 
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Paper for appraisal:  

 

Section A: Are the results of the trial valid? 

1. Was there a clear question 

for the study to address? 

Comments 

Yes  

Can’t tell  

No  

2. Was there a comparison 

with an appropriate reference 

standard? 

Comments 

Yes  

Can’t tell  

No  

3. Did all patients get the 

diagnostic test and reference 

standard? 

Comments 

Yes  

Can’t tell  

No  

4. Could the results of the test 

have been influenced by the 

Comments 
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results of the reference 

standard? 

Yes  

Can’t tell  

No  

5. Is the disease status of the 

tested population clearly 

described? 

Comments 

Yes  

Can’t tell  

No  

6. Were the methods for 

performing the test described 

in 

sufficient detail? 

Comments 

Yes  

Can’t tell  

No  

Section B: What are the results? 

7. What are the results? Comments 
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8. How sure are we about the 

results? Consequences and 

cost of alternatives 

performed? 

Comments 

Section C: Will the results help locally? 

9. Can the results be applied 

to 

your patients/the population 

of interest? 

Comments 

Yes  

Can’t tell  

No  

10. Can the test be applied to 

your patient or population of 

interest? 

Comments 

Yes  

Can’t tell  

No  

11. Were all outcomes 

important to the individual 

or population considered? 

Comments 

Yes  

Can’t tell  
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No  

12. What would be the impact 

of using this test on your 

patients/population? 

Comments 
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Appendix F: Interview guide for students -Virtual CBCL group 

 

Impact of virtual case-based collaborative learning compared to virtual lectures to teaching 

critical appraisal of medical literature in fourth-year medical students, a pilot mixed 

methods study. 

 

First of all, we would like to thank you for your time and valuable contributions to our study; we 

remind you that this interview will be audio recorded. Also, your participation in this interview 

will be entirely voluntary. The information obtained from it will be de-identified and used for study 

purposes only and will help us gather information about how students perceived this online 

implementation. The research team working in this study will have access to the data. Your 

opinions are very important for us; there are no right or wrong answers; our interest is in knowing 

about your experience.  

Thank you for the willingness to share your experiences and thoughts with me today. Do you have 

any questions about this research or interview? 

 

1. How was your experience with virtual case-based collaborative learning?  

a. What did you like? (probe question) 

b. What didn’t you like? (probe question) 

c. What would you change? (probe question) 
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2. What do you think about the introductory framing session? 

 

3. What do you think about recommended readings before class? 

a. Advantages (probe) 

b. Disadvantages (probe) 

c. What do you think about the time spent in this activity? (probe question) 

 

4. What do you think about the iRATs/pre-tests? 

a. Advantages (probe) 

b. Disadvantages (probe) 

 

5. What do you think about the facilitation conducted by the faculty? 

a. What did you like? (probe question) 

b. What didn’t you like? (probe question) 

 

6. How was your experience discussing the clinical cases with your peers in the breakout 

rooms? 

a. Can you give me an example? (probe question) 

b. What did you like? (probe question) 

c. What didn’t you like? (probe question) 

d. What did you think about the clinical cases/problems? (probe question) 

e. What do you think about having different peers in each session? (probe question) 
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7. How was your experience discussing the clinical cases in the main Zoom room? 

a. What did you like? (probe question) 

b. What didn’t you like? (probe question) 

 

8. Do you think virtual CBCL had an impact on your learning? 

 

9. What was the impact of technology on this course? 

a. Advantages (probe) 

b. Disadvantages (probe) 

 

10. Did you have any problem/barrier in this course?  

a. It could be technological, academic, personal, resources-related, etc. 

 

11. Would you like to add something? 

 

 

Thank you for your participation. 
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Appendix G: Interview guide for students- Virtual lectures group 

 

Impact of virtual case-based collaborative learning compared to virtual lectures to teaching 

critical appraisal of medical literature in fourth-year medical students, a pilot mixed 

methods study. 

 

First of all, we would like to thank you for your time and valuable contributions to our study; we 

remind you that this interview will be audio recorded. Also, your participation in this interview 

will be entirely voluntary. The information obtained from it will be de-identified and used for study 

purposes only and will help us gather information about how students perceived this online 

implementation. The research team working in this study will have access to the data. Your 

opinions are very important for us; there are no right or wrong answers; our interest is in knowing 

about your experience.  

Thank you for the willingness to share your experiences and thoughts with me today. Do you have 

any questions about this research or interview? 

1. How was your experience with virtual lectures?  

a. What did you like? (probe question) 

b. What didn’t you like? (probe question) 

c. What would you change? (probe question) 

 

2. What do you think about the introductory framing session? 
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3. What do you think about recommended readings after each class? 

a. Advantages (probe) 

b. Disadvantages (probe) 

c. What do you think about the time spent in this activity? (probe question) 

 

4. What do you think about the post-tests? 

a. Advantages (probe) 

b. Disadvantages (probe) 

 

5. What do you think about the facilitation conducted by the faculty? 

a. What did you like? (probe question) 

b. What didn’t you like? (probe question) 
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Appendix H: Main themes, subthemes and representative quotes 

Theme Sub-
themes 

Representative excerpts and frequency 

Virtual CBCL  (n) Virtual lectures  (n) 

Self Cultural 
differen-
ces 

During the program, all 
teachers have assigned us to 
read topics and then talk about 
them in the classroom and get 
rid of doubts. But that's what's 
proposed but not always done, 
because many teachers then 
leave us alone: we would talk 
about certain pathology, and a 
person would give a 
presentation and the doctor or 
teacher, well, did not always 
give feedback, right?   
(S2VCBCLFGD). 

I really believe that this model 
is very adequate for the current 
situation. We really don't know 
when we'll come back to the 
classroom. It would have been 
great to have it face-to-face, 
but I can say that this is the 
only course, well, one of the 
few courses that I say is very 
good online. I mean, there was 
not a different impact if I had 
taken it face to face or online, 
because, well, something 
amusing happens in the 
University, which is that the 
professors are really good in 
face-to-face sessions; but 
online, they become 
completely different 
professors and that didn't 
happen here. I feel like if I had 
taken it face to face or if I took 
it online, it's fine, it's okay. 
(S3VCBCLFGD)  

24 Yes, well, I think that 
the advantages far 
outweigh the 
disadvantages at least in 
this class and online 
because, first of all, the 
doctor knew how to use 
perfectly all the 
resources that Zoom 
provides, since he did 
the tests, as I already 
mentioned, that made 
the class interactive. 
The doctor could be 
writing on the screen 
the examples. And as 
the main disadvantage, 
also as already 
mentioned, maybe the 
internet connection. 
Fortunately, I think I 
had no problem of any 
kind but more than 
once, some of my 
colleagues were like 
“can you take notes 
during this time? My 
internet is gone and I’m 
not listening to the 
class.” So, that would 
be the main 
disadvantage. But, the 
good things I think are 
much more compared 
to the fact that the class 
had been face-to-face.” 
S3VLFGD 

Yes, among the 
advantages, there’s 

10 



163 
 

Because we also, like, we 
wanted to go back to the model 
of "you explain everything." 
So no, it was like the Doctor 
was pushing us. "It's not that 
you should participate," he 
would say, "but, c'mon, give an 
opinion," something like that. 
(S3VCBCLFGD) 

mainly the commute or 
that we could also use 
resources, like search 
platforms, during the 
class, which doing 
while being in a 
classroom in person, it 
would be a bit 
complicated for 
everyone to be 
connected to the same 
Network or more 
complicated. So, he 
knew how to take 
advantage of the 
opportunities that this 
modality. About the 
disadvantages, 
personally, since last 
semester and until the 
middle of the semester, 
I struggled a lot with 
my internet connection. 
It was also very 
annoying and 
uncomfortable to be 
reconnecting, leaving 
the classes because 
sometimes I couldn’t 
listen very well to the 
session or a comment. 
At times, I could get 
lost, but this was only a 
few times, although 
they were annoying. 
Like, personally, that 
was the main 
disadvantage. 
Fortunately, for the last 
classes well, from class 
five to class two, it was 
already completely fine 
and well, and it worked 
a lot better. 
(S1VLFGD) 
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 Percep-
tion of 
learning 

And what I found very 
interesting in this case was that 
you read, you did the pre-
assessment, they didn't give 
you homework because 
everything was going to be 
done in the class. And they 
said that this method is not to 
make people upset or 
complicate them and it's 
something more for adults that 
will be solved there or what 
you read because you are 
already committed to reading 
and everything, but not as your 
homework like a little child. 
Like: "you're going to bring me 
a picture" or a "concept map." 
It became interesting to me 
because many people have 
other things to do, and it's not 
about being here for long, but 
you do research, read as the 
week goes by, and get to class. 
Besides, there's also a dynamic 
because everyone has an 
opinion, and everyone reaches 
a conclusion. 
(S3VCBCLFGD). 

And as my classmates have 
said, having the material at the 
required time, reading, for 
example, on Sunday or 
Monday, and having the 
whole week for the times we 
had to go over it again. At 
least I was invited to go over 
it again, sometimes twice a 
week, but it was a delight. It 
was no longer an obligation. I 
was no longer afraid of 
logging into the class; no, this 
is a very practical platform to 
have the content available and 

27 Yes, I also agree that 
these are really 
important questions, 
because he asked things 
that were really not 
very difficult nor like 
we were going to get 
lost in them since they 
were essential things 
that we had to see 
previously in the class 
and also, it wasn’t that 
many questions, so it 
was an appropriate 
exercise to review what 
was seen in class. Like 
my classmate mentions, 
he would give you the 
answers here or give us 
the option to answer a 
second time to get the 
average of both scores. 
So having it that way 
really helped to 
reaffirm the knowledge. 
(S1VLFGD)  

“Student 4”: Well, they 
are basically, well, I 
think I am inferring 
something I’m not sure 
but they are literally 
Word documents that I 
think the "Professor" 
made and sent them to 
us in PDF, so it was 
like a summary of the 
class. Literally, the 
points that were 
addressed in class. They 
were summarized 
because in these 
summaries, sorry for 
the redundancy, they 
were literally 3, 4-page 
documents on which 
everything that was 

31 
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for it to be very specific, 
honestly. (S2VCBCLFGD)  

 

The readings and the pre-tests 
were not that long, and the 
information was brief, and it 
was concise. So, you did 
dedicate time to it, even with 
pleasure, like, oh well, right 
now it's I have to read, so I'm 
going to read in-between 
subjects, between classes, and 
topics from other courses. You 
knew that this information was 
helpful, that you would not 
have to be searching among 
thousands of sources, that if 
you wanted to expand your 
knowledge, you could do it. 
And it's something very self-
taught, but it doesn't feel like 
that, so you are the one that has 
to start studying the readings 
that were recommended for 
you because of the program of 
this course. But if you had 
more doubts, you could watch 
videos or look for more 
information, but that depended 
on you. Then, umm, they 
pushed you to be self-taught, 
but I feel like they made you 
see it in such a subtle way that 
you didn't even realize that you 
were self-taught. 
(S3VCBCLFGD) 

 

seen in the two-hour 
class was there. That is, 
you read four pages and 
even if you were lost 
for the two hours of the 
class, as “Student 2” 
already commented, it 
was easy, well, 
knowing what had been 
discussed and because 
they did the post-tests 
after the class because it 
was very useful to 
answer them correctly. 
S4VLFGD 

Yes, it is something that 
I was also going to 
comment on, I wasn’t 
sure but because from 
the beginning he told us 
that the class wasn’t 
going to take so much 
time, that we were only 
going to have it once a 
week and that out of 
class it would take 
maybe two hours, yes, 
he mentioned a specific 
time, I don't remember 
well, but to say 
something, two extra 
hours of class is what it 
will take you to read, 
maybe the topic or 
something, but it would 
be good to have extra 
activities, like “Student 
4” says, maybe an 
analysis of an article or 
practical exercises so 
that, precisely, well, it 
would be better 
consolidated in terms of 
theory and doing an 
activity or something 
like that even if it 
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demanded us more. I 
don’t know, another 
hour or something, but I 
think it’s worth it 
because it’s a very 
important subject that 
will greatly impact 
what’s coming in our 
profession. So, for 
those practical exercises 
to be articles analysis or 
otherwise, something 
else that might give us a 
little more homework, 
so to speak, connect the 
theoretical and then do 
a practical exercise. 
(S3VLFGD) 

 Peer 
interac-
tion 

The breakout rooms were 
something I was not used to 
because I had never 
participated in a similar 
dynamic before. Still, I liked it 
a lot because we all had the 
opportunity to participate, 
contribute knowledge and 
clarify doubts. I also think it 
was helpful because it 
reminded me of the importance 
of knowing how to work as a 
team. (S23VCBCLSURV) 

It was good for me because 
sometimes in the group, we 
had classmates who 
contributed a little more, like 
"Student 4". Honestly, it's my 
idol, that "Student 4". He's a 
very exceptional boy for me 
because he has a lot of 
knowledge and knows how to 
express himself quite well. So, 
it was very good because when 
in the group, some of us 
couldn't contribute, or 
sometimes we were not clear 

10 Maybe, well I know 
that that class… from 
that session there was a 
study that the doctors 
put into practice and so, 
I would’ve liked…  
They asked us for the 
tests and they asked us 
that we didn’t interact 
so much with our 
classmates (from the 
other study’s group), so 
I would have liked, I 
don’t know, to work in 
teams and assign us a 
case, they could give us 
an article, and we 
would analyze that 
article together. 
Because sometimes, 
after the class that he 
gave us, he (the 
teacher) would provide 
us with all the points 
that we had to analyze, 
well, yes, you follow 
the steps and analyze 
that article. Still, I think 

6 
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about something, classmates 
like "Student 4" umm, would 
give us feedback then that's 
when we could say "ah, look, 
he said this," "oh, so now yes" 
and from there, it was as if it 
was unveiled. We began to 
give our own point of view. 
And there will always be a 
leader in each group, right? 
There was the one that I write 
down or that I'm going to 
present, so I think it was very 
nutritious to be in a small 
group, but that at least for me, 
all the classmates of my group 
were very participative. 
(S2VCBCLFGD) 

It was a specific point, and I 
said another thing, so I said, 
"oh, I'm wrong," and no one 
considered my participation. It 
turns out that the right one was 
me and everyone was like..., 
and I was like "Oh," so none of 
the people I got in my groups, 
sometimes, not always... it's as 
if they don't lend themselves to 
listening to opinions that are 
not those of their small circle 
because I also had to be in 
groups where they already had 
like a small circle of friends, 
assigned randomly. 
(S3VCBCLFGD) 

it’s much better for a 
classmate to remind 
you to look here, also 
you have to see such 
thing at this point or 
else, I think that I 
would have really liked 
being able to share the 
analysis of an article 
with some classmates. 
(S1VLFGD) 

 

Because at the moment, 
for example, when the 
doctor asked a question, 
like we’re saying, I 
could hesitate or not 
know what to answer, 
but seeing what another 
classmate next to me 
thinks and stuff, it 
could contribute to me 
telling an answer to the 
doctor. For example, a 
hypothetical case in 
which someone seems 
doubtful or something, 
at the moment of 
raising their hand, at the 
moment of the doctor 
saying, I don’t know, 
that person could 
interact a little more 
and ask him why or 
what he thinks in 
comparison to the 
surveys that only throw 
results and we don’t 
know if we’re totally 
sure and stuff. 
(S1VLFGD) 

 Team 
work 

Well, I didn't get such 
participative groups, really. So 
that was a personal challenge, 

14  0 
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these small groups because 
you are used to working... 
Well, I'm used to working with 
a specific group of people. So, 
I got people who I had never 
worked with during my 
degree, and it was different, 
and I didn't know the dynamics 
of these people. Besides a 
couple of times, I got 
classmates who like always to 
have leadership.  (...) I don't 
know if my internet was 
always taking me out when 
these groups were held, so I 
was always assigned to 
different groups. I would get 
into the group sessions late 
because I had to wait for the 
internet, there were technical 
difficulties, so everyone 
already had their role. Then, I 
wasn't encouraged to 
participate as much, so what I 
did was write down what I 
heard, and no one put, or that 
was my participation. I didn't 
feel like interrupting them so 
much because they were 
already very much into the 
discussion, or when I could say 
something, it was the same as 
others, because I also had 
failures with the audio. I had 
the same idea, and so no, it 
wasn't the same experience as 
my classmates. But I think it 
was because of my technical 
difficulties and because of this 
issue of having classmates I 
had never worked with or had 
years without working with 
them. So, it was a dynamic that 
was really difficult for me to 
join, because it happened to me 
once that everyone was saying 
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something about something, I 
don't remember. It was a 
specific point, and I said 
another thing, so I said, "oh, 
I'm wrong," and no one 
considered my participation. It 
turns out that the right one was 
me and everyone was like..., 
and I was like "Oh," so none of 
the people I got in my groups, 
sometimes, not always... it's as 
if they don't lend themselves to 
listening to opinions that are 
not those of their small circle 
because I also had to be in 
groups where they already had 
like a small circle of friends, 
assigned randomly. 
(S3VCBCLFGD) 

 Academic 
workload 

Well, yes. Well, I consider that 
they did respect it, because at 
the beginning the Doctor 
explained to us how the whole 
dynamic of the course was 
going to be and told us: "You 
have to dedicate time. We'll 
have two hours here, but you'll 
have to spend about eight 
hours..." or no, no, no, I don't 
really remember the number of 
hours he told us, but he gave us 
a certain number of hours and 
you did take that time. The 
readings and the pre-tests were 
not that long, and the 
information was brief, and it 
was concise. So, you did 
dedicate time to it, even with 
pleasure, like, oh well, right 
now it's I have to read, so I'm 
going to read in-between 
subjects, between classes, and 
topics from other courses. You 
knew that this information was 
helpful, that you would not 
have to be searching among 

4 And the thing is that, 
for example, the articles 
that were sent to us 
were short articles. I 
mean, it literally didn’t 
take you more than an 
hour to finish reading 
them, so I think that it 
is quite umm, quite 
helpful for you to 
understand the odd 
terminology that can 
maybe make it difficult 
to understand, 
confusing when reading 
any evidence-based 
information. 
(S4VLFGD) 

3 
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thousands of sources, that if 
you wanted to expand your 
knowledge, you could do it. 
And it's something very self-
taught, but it doesn't feel like 
that, so you are the one that has 
to start studying the readings 
that were recommended for 
you because of the program of 
this course. But if you had 
more doubts, you could watch 
videos or look for more 
information, but that depended 
on you. Then, umm, they 
pushed you to be self-taught, 
but I feel like they made you 
see it in such a subtle way that 
you didn't even realize that you 
were self-taught. 
(S3VCBCLFGD) 

 Motiva-
tions 

And as my classmates have 
said, having the material at the 
required time, reading, for 
example, on Sunday or 
Monday, and having the whole 
week for the times we had to 
go over it again. At least I was 
invited to go over it again, 
sometimes twice a week, but it 
was a delight. It was no longer 
an obligation. I was no longer 
afraid of logging into the class; 
no, this is a very practical 
platform to have the content 
available and for it to be very 
specific, honestly. 
(S2VCBCLFGD) 

 

I completely agree with 
"Student 4". On the fact that, 
well yes, he made us read 
articles in previous classes and 
in fact, there, he starts with 
statistics, tables where you 

27 Almost always, during 
the class, there would 
be questions, polls that 
appeared on our 
screens, so to speak, I 
don't know how to say 
it, but what, at least 
personally, they had me 
really focused on the 
class, because I’ve 
always been, like, 
someone who likes to 
talk and talk in class 
otherwise, I find it very 
tedious, so sometimes I 
stayed quiet, because 
sometimes, I thought 
“I’ve already spoken a 
lot and someone else 
has to participate,” I did 
get embarrassed about 
that. The summaries 
that they sent us at the 
end of the class (were) 
very good for me. In 
fact, I have them saved, 

10 
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read them, but you don't 
analyze them as they are. So, 
with the Doctor he shows you 
why it's a thing, where it comes 
from, what's for. I mean, umm, 
more in depth, but very 
looking at it very simply. He 
explained it to us and then we 
would make an example and 
we all would participate. 
Besides, something I find very 
interesting, is that with the 
classes that we had already 
had, he asked us questions to 
remember and then, we were 
seeing something new and 
remembering something that 
we had already seen. So, all the 
time we were remembering 
and then learning, 
remembering again and any 
doubt clarified to us again. If 
he saw that it was not that 
clear, even though we had no 
questions, but we didn't answer 
or something, he took the 
trouble again: "well let's go 
again. This goes out of here for 
this and it's for such a thing...". 
(S1VCBCLFGD) 

 

It really isn't as simple as 
having the courage to 
participate, like my other 
classmates have already 
mentioned, because then you 
don't feel confident, but it 
really isn't about confidence, 
maybe you just don't have the 
ability to adequately express 
the ideas you have, then... 
well... eh… personally, it 
saddens me because 
sometimes I get stuck and the 
way the Doctor says things is 

and I will never delete 
them in case that later, 
well, I want to review 
them again, because 
really for me, many 
times I do forget things 
and so I have to re-
review them and well, 
in that regard it the 
doctors who gave the 
class did it very well, 
which was mainly the 
"Professor" well, an 
excellent teacher. It was 
my favorite online 
course. Even if it was at 
seven in the morning, I 
always woke up very 
happy because the truth 
is that it was the class 
that I liked having the 
most and that's my 
opinion. (S4VLFGD) 

Well, they are basically, 
well, I think I am 
inferring something I’m 
not sure but they are 
literally Word 
documents that I think 
the "Professor" made 
and sent them to us in 
PDF, so it was like a 
summary of the class. 
Literally, the points that 
were addressed in class. 
They were summarized 
because in these 
summaries, sorry for 
the redundancy, they 
were literally 3, 4-page 
documents on which 
everything that was 
seen in the two-hour 
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very engaging. I mean, he 
really used the resources of 
public speaking and the 
information that he has and 
well, yes, I really am, well, I 
am grateful with the Doctor, 
because he was really a good 
teacher in the subject and as I 
had already mentioned, 
teaching this particular subject 
is not easy, it's not easy at all. 
(S3VCBCLFGD) 

class was there. 
(S4VLFGD) 

Well, that’s like 
something particular, 
maybe, but it would be 
good perhaps because it 
was the class at seven, 
but it would be good if 
the doctor did not make 
us, but if he asked us to 
turn on the camera, 
because I feel that some 
people, like, they fell 
asleep. I mean, because 
in the end, the surveys 
only ended up being 
answered, for example, 
by 30 people, and there 
were more in the class. 
Well, yes, to pay more 
attention. I feel that it’s 
the least you can do, 
because if I turn on the 
camera, I feel like I pay 
more attention and well 
the doctor let us be, so, 
yes, nobody wants to 
turn it on. (S2VLFGD) 

Context Course 
logistics 

Everything was organized 
there, because there were two 
courses: one from 7 to 9 and 
another from 11 to 1. And so, 
you logged in to either one, it 
requested you to log in there, 
then you had to enter an email 
and a password and with that, 
you would constantly log in. 
Then, it would open the 
platform, and like my 
classmates mentioned, it 
would throw the options and 
the guide on how we were 
going to work in such session. 
That is: "Session one is going 
to be about an introductory 

10 I struggled a lot with 
my internet connection. 
It was also very 
annoying and 
uncomfortable to be 
reconnecting, leaving 
the classes because 
sometimes I couldn’t 
listen very well to a 
class or a comment and 
at times, I could get 
lost, but this was only a 
few times although they 
were annoying. 
(S1VLFGD) 

5 
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topic. This topic is the one 
we're going to see. Check this 
videoconference, it will take 
place via Zoom, the link will 
be given 10 minutes before 
starting the class. Now you can 
join." And so on. That’s how it 
was in each session, almost 
always the session had these 
points. (S4VCBCLFGD) 

 

I don't know if my internet was 
always taking me out when 
these groups were held, so I 
was always assigned to 
different groups. I would get 
into the group sessions late 
because I had to wait for the 
internet, there were technical 
difficulties, so everyone 
already had their role. Then, I 
wasn't encouraged to 
participate as much, so what I 
did was write down what I 
heard, and no one put, or that 
was my participation. I didn't 
feel like interrupting them so 
much because they were 
already very much into the 
discussion, or when I could say 
something, it was the same as 
others, because I also had 
failures with the audio. I had 
the same idea, and so no, it 
wasn't the same experience as 
my classmates. But I think it 
was because of my technical 
difficulties and because of this 
issue of having classmates I 
had never worked with or had 
years without working with 
them. (S3VCBCLFGD) 

 

So then, his way of 
speaking, his way of 
exemplifying things. 
Because, well, I like 
medicine for 
"dummies" for 
example, I want to learn 
things in the simplest 
possible way, because I 
understand it more. So, 
many times the doctor 
taught something in a 
very simple way. I 
mean, things were 
straightforward, and 
well, mainly that too, 
because he was always 
very on point. 
(S1VLFGD) 
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 Instructi
onal 
design 

(I liked) the advantage of 
analyzing the information 
before class and reinforcing 
and applying what was 
reviewed in the readings with 
pre-assessments and exercises. 
Also, being able to solve 
doubts in classes and that the 
virtual sessions were dynamic 
and allowed constant 
participation of the students 
with breakout rooms and polls 
conducted during the session. 
(S17VCBCLSURV) 

Also, because I feel that it was 
like going from the general to 
the particular, if the 
foundation, let's say, was clear 
for you, then it was like you 
started to build up. It was also 
like that with the readings that 
he began to build upon more 
specific concepts. So, I feel 
that that had much to do with 
the fact that it did not leave us 
alone. (S3VCBCLFGD) 

We could have a feedback 
session with the Professor, and 
he would also have explained 
it to us. Still, at the same time, 
we did some examples of some 
activities that helped us have 
more feedback about these 
topics, not only to remember 
the theory but also the practice. 
This would help us clarify our 
questions or reinforce our 
knowledge. (S4VCBCLFGD) 

I really like (…) that it made us 
see the knowledge applied in 
the patient because we always 
saw examples related to a 
patient that we did see in 
clinical practice. And maybe 

35 It can be easily 
exemplified with that 
spaced knowledge 
technique in which, on 
that day, we see 
something, and that 
same day, we are 
evaluated on a specific 
topic. The following 
week, we see topics, 
and that same day we 
are evaluated on that 
class's topic. 
(S4VLFGD) 

 

Something that can be 
good is having a 
constant evaluation 
because it allows us to 
keep learning, so to 
speak, part by part is 
more accessible. 
Almost always, I think 
of it as if we have to eat 
a cake. Then it’s much 
easier to eat a daily 
slice than to have to eat 
the whole cake in a day. 
Then the fact that we 
did a post-test after 
each class, the fact that 
specifically divides the 
entire syllabus into 
different parts, in 
different topics and that 
you know what will be 
evaluated. After that, it 
made it much easier for 
us to retain the 
information. 
(S4VLFGD) 

It would be better 
consolidated in terms of 
theory and doing an 

33 
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we weren't with the patient, 
either, but the subject was 
helpful for that. Because it's 
more like an internal analysis 
or with your classmates, but he 
always took it to practice. 
There were always clinical 
cases, or there was always a 
valuable and real application 
of all these numbers. Well, 
because when you learn the 
topic, they are numbers, 
they're formulations that I 
particularly don't like, and 
when I took the class, I also 
had a good teacher who also 
liked the class a lot, so I didn't 
have as much conflict with 
that, but they were concepts 
that were not applied or had 
not been applied until then, 
because I forgot or I didn't 
have a clear idea, so the fact 
that the Doctor had us put that 
into practice, like, how do 
you... I don't know... apply the 
specificity or sensitivity or all 
these formulas and what they 
were for. It's something very 
useful then. That's like, the 
contribution that I would have 
for you to continue doing this, 
to put it in practice because as 
people, as future doctors, it is 
very engaging, especially 
when you have the idea that 
this can actually be applied to 
a patient, and this should be 
overall in all subjects because 
they do explain a topic to you 
and they're not asking you 
what this is for or how you 
would do it or how it works, 
well, it stops being engaging 
and you lose interest. You 
know that you need to know it, 

exercise or something 
like that even if it 
demanded us more, I 
don’t know, another 
hour or something, but I 
think it’s worth it 
because it’s a very 
important subject that 
will have a great impact 
on what’s coming in 
our profession. So, for 
those practical exercises 
to be articles analysis or 
otherwise, something 
else that might give us a 
little more homework, 
so to speak, make a 
connection of the 
theoretical and then, do 
a practical exercise. 
(S3VLFGD) 
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but you don't know why you 
have to know it, and you don't 
know when it will be helpful. 
That's something very good 
from this course that they did 
apply it to something that we 
were going to use, something 
that is real and that something 
that's trending every day as 
"Student 4" had already said. 
The articles on this topic of 
Coronavirus are the order of 
the day. Still, we know that we 
live in a time where thousands 
of articles come out daily, 
where to read them and be 
updated, well, you need to read 
a lot, many hours and it's 
something that's not practical. 
So, the formulation that they 
taught us in these things, well, 
it was beneficial because they 
did give us a real application of 
what we are learning. 
(S3VCBCLFGD) 

 Facilitator 
skills 

He (the facilitator) would put 
another type of poll, and he 
wouldn't exhibit you because 
everything was "anonymous," 
and he would say like, "Well, 
eighty-something percent of 
the class went for that answer." 
And that was where, if it wasn't 
clear for us or if it was a certain 
percentage of people who had 
made a mistake or we all had 
made a mistake, or he saw that 
it was a very... mm... divided 
answer, he would give a little 
explanation again to remind 
us. Because maybe at the time, 
it was not clear, so he would 
remind us a bit, and it was what 
he reminded us about other 
topics, plus what he asked us, 
and he would include it in the 

60 This served as a way to 
monitor or ensure if 
students reviewed the 
asynchronous material 
or if they understood or 
engaged with the 
content at the moment. 
This was especially 
important in the virtual 
lectures group where 
communication 
between the facilitator 
and students was more 
limited, in this case, the 
chat window was the 
main mean of contact 
between participants.  
The doctor really 
insisted on keeping us 
active during the class 
even though I didn't 

50 
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examples we made of the 
practical part. 
(S1VCBCLFGD) 

So, there are always people 
who give their opinion a lot. It 
was like he already knew who, 
but he always would 
encourage you. He wouldn't 
teach only to one part of the 
group of the class. No, it was 
like, "let's hear from different 
people," he always said, "Who 
wants to participate? 
(S3VCBCLFGD) 

It was like a cover of a book 
that attracted you and caught 
your attention. I completely 
agree with what "Student 4" 
says; I also fell in love with 
how the "Professor" explained. 
Besides explaining very well, 
maybe a lot of people don't like 
this topic of Evidence-Based 
Medicine; but the way he 
explains it to you and how 
we'll discuss it makes you see 
it as something new, because 
obviously, it is something new, 
both in the way of teaching and 
getting so involved in research. 
It makes you understand the 
medical papers better. It's like 
"Student 2" says: "I'm finally 
going to understand what the 
acronyms and tables" so, by 
the time he explains what that 
session will be about, he 
catches your attention, and it's 
like you completely get into 
the class. (S1VCBCLFGD) 

participate much on the 
microphone either at 
the moment the Dr. 
asked us for an opinion 
on the Chat, because 
most of us participated 
there,  he also did 
surveys that were also 
very dynamic. That was 
also good to maintain 
the interaction that was 
nothing more than 
reading speaking and 
giving concepts. 
(S1VLFGD) 

 

(I liked) the dynamics 
of the sessions, in spite 
of being online classes, 
the doctor always had 
the will for us to learn, 
which pleased me the 
attitude when teaching 
the sessions and the 
dynamics that were 
carried out kept you 
awake. Especially, the 
topics were explained 
very well, which on 
themselves, would have 
been more difficult to 
understand. 
(S13VLSURV) 

 

Like the polls that were 
done during class or 
well, yeah, it's what I 
find. Like a complete 
screen and he (the 
teacher) could erase, it 
was more interactive 
because I think he used, 
like, his tablet or I don't 
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know. So, there, he 
could write things that, 
well, in person it's not, 
like, so feasible, unless 
he had his slides 
already made and I 
don't know. I feel that 
in those small details, it 
is a little better than a 
face-to-face class. 
(S2VLFGD) 

 Creating 
a safe 
learning 
environm
ent 

In this course, there was 
always that respect. Because 
his attitude (of the teacher) was 
very good even if he was super 
well-prepared, there was never 
such a superiority complex; 
no, he was great. I wouldn't 
have a problem if we had any 
other doctor or professor, as 
long as the attitude provides a 
pleasant environment where 
you can share everything. 
(S1VCBCLFGD) 

15 “…at any time, the 
doctor was available to 
us by email and 
responded as quickly as 
possible, I think that 
too. That’s something 
that helps us, and even 
more in these times of 
pandemic in which we, 
well, maybe it would be 
more, it may be much 
better to ask the doctor 
directly, well, you can 
ask him “hey, doctor, I 
have a question.” Still, 
this also helps to solve 
the doubts or questions 
that we have about the 
class. (S4VLFGD) 

9 

Link/ 
flow 

Engage-
ment 

That was something very 
important that happened to me, 
because a lot of times I don't 
allow myself to give, umm, an 
opinion because I'm afraid I'm 
going to make a mistake and 
that later, I mean, after 
receiving a comment that 
wasn't pleasant for me. But 
here, like you well said, he 
would clear things out. There 
are no correct answers; there 
are no wrong answers; it was 
about learning and giving our 
opinion. So, at least for me, it 

64 What I liked the most 
was the desire they had 
to teach us. That 
motivated me a lot. 
Also, the class's content 
was very well 
structured, and they 
made you feel in an 
environment of trust. 
(S40VLSURV) 

Well, most of the time, 
it was much easier to 
open the microphone 
and interrupt the doctor. 

40 
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gave me enough confidence to 
give my opinion, yes, because 
I knew that it wasn't about 
being wrong, it was about 
learning, and if that wasn't the 
answer they were expecting, 
then it wasn't my mistake 
because I'm learning. Well, 
that's how I saw it, and that's 
why I felt encouraged. 
(S2VCBCLFGD) 

(I like) the interaction we had 
during each class and in all of 
those stages that the doctor 
guided us through. I think that 
kept us wanting to continue to 
next week, which made us 
excited for next Friday. Yes, to 
take that class again, but just 
like "Student 4" said, it's a 
perfect way, well, because, I 
mean, the interaction that we 
had, yes, that we felt involved, 
interested and, mainly because 
of the knowledge of the doctor 
in mastering the platform very 
well. (S2VCBCLFGD) 

As my classmates say, besides 
from the groups we did 
(breakout rooms), I did other 
types of activities such as 
voluntarily giving some 
definition or some point of 
view that makes you feel that 
they value your knowledge and 
your answer, and this will 
make the class more 
interesting for you. And for 
example, he would put other 
type of surveys and he 
wouldn't exhibit you, because 
everything was "anonymous" 
and he would just say like 
"Well, eighty-something 
percent of the class went for 

In fact, he always 
allowed us to ask him at 
any time. He never got 
upset if we interrupted 
or didn’t interrupt. So, 
that’s very good, 
honestly, to have a 
teacher that allows you 
to interrupt at any time. 
It’s very important to 
me because you miss 
previous information 
many times, and it can 
happen that perhaps we 
interpret new 
information differently 
or understand it in 
another way that’s not 
the correct one. So, 
then, excuse me, I think 
that allows interaction 
to take place both 
online and in person. 
However, that space is 
opened for the students, 
in which we can ask 
any questions, any 
question, like “hey, can 
this be applied in any 
case? Can it be applied 
or not?” And that the 
doctor solves the 
question immediately. 
(S4VLFGD) 

 

Something that can be 
good is having a 
constant evaluation, 
because it allows us to 
keep learning, so to 
speak, going part by 
part is easier. Almost 
always, personally, I 
think of it as if we have 
to eat a cake, then it’s 
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that answer." And that was 
where, if it wasn't clear for us 
or if it was a certain percentage 
of people who had made a 
mistake or we all had made a 
mistake or he saw that it was a 
very...divided answer, he 
would give a little explanation 
again to remind us. 
(S1VCBCLFGD) 

 

If you want to investigate 
more, you can do it, but this is 
what we're going to do, so it 
was easier for me because 
these topics were structured 
(...). So, he (the teacher) would 
give us a specific order, and I 
would say, "I'm going to read 
this." Besides, they were easy 
to understand. He would give 
them to you about a week 
before. You could use the 
resource whenever you wanted 
to, and that also made the class 
much easier because 
sometimes we have more 
classes and more activities, so 
if you want to read it at three in 
the morning, you know that the 
resource is there, and nobody 
is going to move it. You can 
take it at the time you want, 
which makes the class 
dynamic much easier. 
(S3VCBCLFGD) 

C'mon! So, as "Student 4" 
says, the Dr. has excellent 
public speaking skills, and he 
knows how to communicate 
what he knows, knows how to 
express it, and is also very well 
prepared. I was encouraged to 
take the course because it was 

much easier to eat a 
daily slice than to have 
to eat the whole cake in 
the day. Then the fact 
that we did a post-test 
after each class, the fact 
that specifically divides 
the entire syllabus into 
different parts, in 
different topics and that 
you know what will be 
evaluated. After that, it 
made it much easier for 
us to retain the 
information. It can be 
easily exemplified with 
that spaced knowledge 
technique in which, on 
that day we see 
something and that 
same day, we are 
evaluated on a certain 
topic. The next week, 
we see topics and that 
same day we are 
evaluated on the subject 
of that class. 
Personally, I like that 
method because as I 
already mentioned, 
maybe if we focus 
specifically on a small 
part of the information, 
it is easier for us, 
because we read and 
understand that topic in 
a better way compared 
to giving us everything, 
all the topics of a single 
class and digest that 
information. The fact 
that (the course) was 
carried out in a well-
spaced way and that 
evaluations were made 
specifically for the 
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from Harvard University like 
"Student 2" had already 
mentioned, and I knew that the 
people who were going to give 
us the topics were prepared. 
(S3VCBCLFGD) 

I wish this modern way of 
teaching could be 
implemented in the other 
courses of the University of 
Guadalajara. I believe that the 
process should be progressive 
to solve obstacles that may 
arise, but I believe that this is 
the correct way for the student 
to use the information. I liked 
that the teacher provided the 
information to know in the 
class in a summarized way and 
in advance. In addition, I liked 
that he explained the subject 
and resolved doubts. I also 
liked that they have created 
spaces with teams for problem 
solving. In Mexico the way of 
teaching is centered on 
repetitive learning and not 
through reflection. You learn 
more when you reflect on what 
you have learned the first time. 
" (S37VCBCLSURV) 

topics contributed a lot 
for me to understand 
and, to speak, retain 
everything that was 
seen in class. 
(S4VLFGD) 

 

(I liked) the way the 
classes were given was 
dynamic. It allowed us 
to reflect right then and 
there due to the 
participation that was 
generated. It was not 
tedious to attend, on the 
contrary, it was a 
pleasure. (S6VLSURV) 

 Disenga-
gement 

Also contributing to what 
"Student 3" says: she's 
absolutely right because we 
were in the same block last 
semester, so that teacher was 
very good at explaining in 
person, also online, but it 
becomes a dynamic where they 
give you a topic, and you have 
to present it, whether you 
understood it or not, whether 
you like it or not, you have to 
present it. So, sometimes there 
were topics that you didn't 

30 Since last semester and 
until the middle of the 
semester, I struggled a 
lot with my internet 
connection. It was also 
very annoying and 
uncomfortable to be 
reconnecting, leaving 
the classes because 
sometimes I couldn’t 
listen very well to the 
session or a comment. 
At times, I could get 
lost, but this was only a 
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even understand, and how 
were you going to explain to 
people something that even 
you don't understand. And 
sometimes the professors 
would contribute, and 
sometimes they wouldn't. And 
if you presented something 
that you didn't understand in 
your way, then you left 
everyone with a lousy 
explanation. (S1VCBCLFGD) 

Yes, I previously answered 
that I did not participate in the 
classes because I did not feel 
confident. I want to clarify that 
it was not because of the 
Doctor; it was because, 
unfortunately, several of my 
classmates have a history of 
criticizing and making fun of 
the people who participate in 
the classes, either because of 
the questions they ask about 
the subject or if they make a 
wrong contribution. At the 
beginning of the course, my 
knowledge was not extensive, 
so I had several doubts and 
preferred to ask other 
classmates in the short sessions 
by teams as long as the people 
who make fun of others were 
not on my team. 
(S1VCBCLSURV) 

It really isn't as simple as 
having the courage to 
participate, like my other 
classmates have already 
mentioned, because then you 
don't feel confident, but it 
really isn't about confidence, 
maybe you just don't have the 
ability to adequately express 
the ideas you have, then... 

few times, although 
they were annoying. 
Like, personally, that 
was the main 
disadvantage. 
Fortunately, for the last 
classes well, from class 
five to class two, it was 
already completely fine 
and well, and it worked 
a lot better. 
(S1VLFGD) 

I think that, well, I don't 
know if I didn't realize 
it and if the doctor did 
or not, the truth is that I 
don't know, I think it 
would be very good if 
the doctor would give 
us… because we had a 
book,  where we had to 
read from there, but 
there were times when I 
didn't know what the 
topic was, that is, he 
always told us but he 
didn't write it down on 
the platform we had so, 
I didn't know which 
chapters we were 
supposed to cover. 
Actually, well, I was 
finishing, once I read a 
topic that was the right 
one, I think, I read the 
previous chapter from 
the one we were going 
to see then, well, many 
things I didn’t 
understand during class, 
because I hadn’t read 
the topic. I mean, I had 
to read it later, after I 
read the doctor's 
summaries, but I think 
it would be very good if 
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well... eh personally, it saddens 
me because sometimes I get 
stuck and the way the Doctor 
says things is very engaging. I 
mean, he really used the 
resources of public speaking 
and the information that he has 
and well, yes, I really am, well, 
I am grateful with the Doctor, 
because he was really a good 
teacher in the subject and as I 
had already mentioned, 
teaching this particular subject 
is not easy, it's not easy at 
all(S3VCBCLFGD) 

the doctor had told us 
about what the next 
class: “Read from this 
page to this page” and 
“read these articles,” 
like that. I know that 
maybe it’s asking him a 
lot, but I feel that if the 
Doctor has the time, it 
would be very good for 
him to do that. 
(S2VLFGD) 

 

 

 


