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Team-based learning (TBL) has gained significant popularity in higher education. 
Despite its widespread adoption, there is a lack of comprehensive understanding 
of the current state of TBL research. Hence, we conducted a bibliometric analysis 
to address this gap, reviewing 692 papers from the Web of Science database. The 
study revealed a notable increase in TBL research, with a peak of 87 publications 
in 2021. The United States emerged as the leading contributor, with medical and 
nursing education being the most prominent research areas. Specialized journals 
played a significant role in disseminating TBL research. Key themes, including 
TBL outcomes, non-technical competencies, and implementation principles, 
were identified. Moreover, it highlighted a growing interest in applying TBL in 
interprofessional education and formative assessment. The findings suggest the 
need to establish priorities and expand TBL research beyond health professions 
education to other fields. This study provides valuable insights into the current 
landscape of TBL research and offers directions for future investigations.
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Introduction

Team-based learning (TBL) is an active teaching-learning method that has gained 
attention in the last decade. Developed in 1970 by Larry Michaelsen in business education, 
it has been rapidly adopted in other fields, such as health professions education (HPE) 
(Haidet et  al., 2012). It allows students to apply knowledge through structured and 
systematic activities. Hence, TBL consists of several steps. It begins with individual 
preparation followed by an individual readiness assurance test (iRAT) in class, then a team 
readiness assurance test (tRAT), and work on application exercises for problem-solving, 
followed by immediate feedback (Burgess and Matar, 2020). Through this rigorous 
methodology, evidence has proven its positive impact on teamwork, problem-solving, and 
communication skills (Sisk, 2011; Swanson et al., 2019).

While extensively studied, the research on TBL needs to be more cohesive. Previous 
reviews synthesized TBL research. Thus far, reviews have explored its use in HPE and business 
education (Sisk, 2011), developing TBL guidelines for HPE (Haidet et al., 2012; Parmelee et al., 

OPEN ACCESS

EDITED BY

Susana Henriques,  
Universidade Aberta (UAb), Portugal

REVIEWED BY

Annamaria De Santis,  
University of Modena and Reggio Emilia, Italy
Noor Akmal Shareela Ismail,  
National University of Malaysia, Malaysia

*CORRESPONDENCE

Cesar Copaja-Corzo  
 csarcopaja@gmail.com

RECEIVED 03 July 2024
ACCEPTED 26 September 2024
PUBLISHED 09 October 2024

CITATION

 Flores-Cohaila JA, Moreno Ccama VP, Baca 
Quispe AL, Lopez Ayquipa AM, Paz 
Gamarra FA, Alfaro Peña PV and  
Copaja-Corzo C (2024) The constituents, 
ideas, and trends in team-based learning: a 
bibliometric analysis.
Front. Educ. 9:1458732.
doi: 10.3389/feduc.2024.1458732

COPYRIGHT

© 2024 Flores-Cohaila, Moreno Ccama, 
Baca Quispe, Lopez Ayquipa, 
Paz Gamarra, Alfaro Peña and Copaja-Corzo. 
This is an open-access article distributed 
under the terms of the Creative Commons 
Attribution License (CC BY). The use, 
distribution or reproduction in other forums is 
permitted, provided the original author(s) and 
the copyright owner(s) are credited and that 
the original publication in this journal is cited, 
in accordance with accepted academic 
practice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms.

TYPE Review
PUBLISHED 09 October 2024
DOI 10.3389/feduc.2024.1458732

https://www.frontiersin.org/journals/education
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/feduc.2024.1458732&domain=pdf&date_stamp=2024-10-09
https://www.frontiersin.org/articles/10.3389/feduc.2024.1458732/full
https://www.frontiersin.org/articles/10.3389/feduc.2024.1458732/full
https://www.frontiersin.org/articles/10.3389/feduc.2024.1458732/full
mailto:csarcopaja@gmail.com
https://doi.org/10.3389/feduc.2024.1458732
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/education#editorial-board
https://www.frontiersin.org/journals/education#editorial-board
https://doi.org/10.3389/feduc.2024.1458732


Flores-Cohaila et al. 10.3389/feduc.2024.1458732

Frontiers in Education 02 frontiersin.org

2012; Parmelee and Michaelsen, 2010), and evaluating HPE 
interventions based on those guidelines (Burgess et  al., 2014). 
However, these reviews have mostly covered the field of HPE (Burton 
et al., 2024; Swanson et al., 2019). Thus far, no review has established 
the TBL landscape or explored its constituents, such as its growth 
or themes.

A similar phenomenon has been seen with research in other active 
methodologies, such as problem-based learning and flipped 
classrooms. However, previous researchers have conducted 
bibliometric analyses to identify gaps and map their current state 
(Zhang et al., 2022, 2024).

Building on the authors’ efforts described above, we decided to 
conduct this study. Here, we aimed to conduct a bibliometric analysis 
of TBL research to explore key characteristics of the field, its 
intellectual structure, and emerging themes. The findings of this 
study will provide valuable insights and guidance for researchers, 
educators, and policymakers interested in advancing TBL research 
and practice.

Methods

We conducted a bibliometric study in accordance with the 
recommendations of Öztürk et  al. (2024) and with the PRISMA 
Extension for Scoping Reviews statement (Tricco et  al., 2018) to 
enhance reproducibility. Bibliometric studies fall under the literature 
review studies, which employ quantitative methods to analyze 
bibliometric data, providing insights into a research field (Donthu 
et al., 2021). Although bibliometric studies are common, the major 
limitation was the need for a standardized methodology. We decided 
to adhere to the methodological guidelines described above to 
overcome this limitation due to its practicality and novelty. Öztürk 
et al. (2024) recommend following a four-step approach that defines 
the research aim, data collection, data analysis, and interpretation of 
findings. Lastly, bibliometric studies most resemble scoping reviews 
due to their comprehensive coverage, so we  adhered to the 
PRISMA guidelines.

Research questions

This bibliometric was developed to answer the following 
research questions:

RQ1: What are the key characteristics of the TBL research field 
(e.g., number of publications, annual growth rate, research areas, 
citation topics)?

RQ2: Which countries have contributed the most to TBL research 
in terms of author affiliations and corresponding authors?

RQ3: Which journals have published the most papers on TBL, and 
how do they relate to different fields of education (e.g., medical, 
nursing, pharmacy)?

RQ4: What are the most impactful studies in the field of TBL 
based on local citation scores, and what are their main focuses?

RQ5: What is the conceptual structure in TBL research, as 
revealed by keyword co-occurrence analysis?

RQ6: How does the intellectual structure of TBL research, as 
determined by co-citation analysis, reflect the focus on specific 
research topics?

RQ7: What are the emerging trends and themes in recent TBL 
research from 2019 to 2023, as identified through bibliographic 
coupling analysis?

Data collection

The Web of Science (WoS) database was chosen for this 
bibliometric research. WoS has long been the most comprehensive 
citation data source worldwide (Birkle et al., 2020) and is commonly 
used for bibliometric studies (Liu and He, 2023). Furthermore, it 
provides richer metadata (Kokol, 2023). Hence, it was preferred over 
other databases such as Scopus or Pubmed.

To develop the search strategy, we  followed a three-step 
approach. First, key research studies were identified in PubMed. 
Second, the PMIDs of these studies were extracted and imported 
into YaleMESH Analyzer, where key terms for the final search 
strategy were identified. Third, with the identified terms, the 
search strategy for the WoS was developed. The search strategy 
used was TS = (“Team-based learning”). The following filters were 
applied in the WoS database: Publication until December 2023, 
articles and reviews, English language, and indexed on the Science 
Citation Index Expanded (SCI-EXPANDED) or Social Sciences 
Citation Index (SSCI) or Emerging Sources Citation Index (ESCI).

Retrieved studies were downloaded and screened to enhance 
specificity. Two authors independently reviewed each study title and 
abstract to assess if they were studies on team-based learning and were 
conducted in higher education. In case of discrepancies, they were 
solved with a third author. The list of eligible studies was searched and 
downloaded from the WoS database, using their unique ID. The 
eligible studies were downloaded in a text file with complete 
information and cited references for analysis. The full selection 
process is shown in Figure 1.

Data analysis

Data analysis was conducted using performance analysis and 
scientometric mapping. Performance analysis employs descriptive 
statistics to evaluate the dataset using bibliometric indicators 
(Donthu et  al., 2021). Meanwhile, scientometric mapping 
employs advanced methods to identify social, intellectual, or 
conceptual structures and the evolution of a research field 
(Donthu et al., 2021).

The performance analysis was conducted using the biblioshiny 
app from the bibliometrix package in RStudio (Aria and Cuccurullo, 
2017) and the WoS analyzer. The scientometric mapping approach 
used VosViewer software (Van Eck and Waltman, 2010). All analyses 
were performed using fractal counting, superior to complete counting 
methods for developing networks (Batagelj, 2020; Perianes-Rodriguez 
et al., 2016).

Data interpretation

We followed the sensemaking approach for data interpretation 
(Lim and Kumar, 2024). This was performed to understand the 
intellectual and conceptual structures and emerging trends.
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Results

The field at a glance

Key indicators from the field of TBL are shown in Figure 2. 
There were 692 publications by 2,291 authors across 268 journals. 
The year with the most publications was 2021 (n = 87), while the 

year with the least was 2005 (n = 3). Moreover, there was an 
annual growth of 17.54%. The countries with the most authors 
were the United States (n = 827), followed by China (n = 158) and 
Australia (n = 126). Similarly, when analyzing countries with the 
most corresponding authors, they were the same: the 
United States with 326 publications, China with 56, and Australia 
with 47.

FIGURE 1

The selection process for this study.
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Areas of research and journals

To identify which research field has contributed the most to TBL, 
the research areas and citations topics micro were analyzed. In the 
research area, the most frequent was Education Educational Research 
(n = 449, 64.42%) followed by Nursing (n = 73, 10.47%), Health Care 
Sciences Services (n = 63, 9.04%), Pharmacology (n = 54, 7.75%) and 
General Internal Medicine (n = 46, 6.60%). While for citations topics 
micro, the most common was medical education (n = 448, 64.28%), 
followed by self-regulated learning (n = 70, 10.04%), interprofessional 
education (n = 29, 4.16%), Nursing Education (n = 25, 3.59%) and 
Science Education (n = 11, 1.58%). Hence, the most contributing field 
was health professions education.

Figure 3 depicts the journals with the most publications and a 
bibliographic coupling of the 25 most relevant journals in the field. 
Regarding journals with most publications, all were from the health 
professions education realm, most from medical education, followed 
by nursing and pharmacy education. Moreover, most journals began 
publishing TBL studies in 2007. Similar findings were shown in the 
bibliographic coupling in Figure 3, where three clusters are shown. 
Cluster 1 (red) is characterized mainly by medical, pharmacy, and 
dental education journals, while Cluster 2 (green) by nursing 
education journals and cluster 3 (blue) by other fields journals. Hence, 
most of the scholarly conversation related to TBL occurs in health 
professions education journals.

Conceptual and intellectual structure

The most impactful studies based on local citations are portrayed 
in Table 1 to delineate the most important ideas in the field. These 

studies were published between 2004 and 2013, and the total local 
citations (TLC) ranged from 64 to 150. All the most impactful studies 
were published in the realm of HPE. Five were primary studies 
focused on academic outcomes (Clark et al., 2008; Koles et al., 2010; 
Nieder et al., 2005; Zgheib et al., 2010) and barriers and enablers 
(Thompson et  al., 2007) for TBL. The remaining were secondary 
studies, with two reviews assessing the effectiveness of TBL (Fatmi 
et al., 2013; Sisk, 2011), two guides on implementation (Parmelee 
et  al., 2012; Parmelee and Michaelsen, 2010), and one review 
proposing a theoretical basis for TBL (Hrynchak and Batty, 2012). 
Hence, the most important ideas emerged from HPE and are yielded 
in the basis and effectiveness of TBL.

Total local citations

The conceptual structure and the intellectual structure are 
delimited in Figure 4. Eight clusters were found in the keyword 
co-occurrence analysis. Cluster 1 (Red) was on “outcomes of team-
based learning,” covering keywords such as perception, satisfaction, 
knowledge, and performance, which are in the spectrum of the 
Kirkpatrick framework. The Kirkpatrick framework is an 
evaluation model used to measure the effectiveness of training 
programs. It is divided into four levels: (1) Reaction, which assesses 
participant satisfaction; (2) Learning, which measures how much 
they have learned; (3) Behavior, which analyzes if they apply what 
they have learned in practice; and (4) Results, which examines the 
long-term impact on performance or organizational goals.

Cluster 2 (green) covered “non-technical competencies in team-
based learning” with keywords such as teamwork, collaboration, and 
communication. Cluster 3 (blue) covered “principles of team-based 

FIGURE 2

Key indicators, publications per year, and country’s production of publications in the field of TBL in WoS.
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learning” with keywords such as active learning, collaborative learning, 
online learning, problem-based learning, and flipped classroom. 
Cluster 4 (yellow) was on “pharmacy and nursing education.” Cluster 
5 (purple) was on “anatomy education.” Cluster 6 (light blue) was on 
“COVID-19 and online team-based learning.” Cluster 7 (orange) was 
on “faculty development for team-based learning.”

Figure 4 shows the intellectual structure through a co-citation 
analysis of the top 30 most cited references. Two clusters are shown. 
Cluster 1 (red) delves into the impact of TBL through empirical data 

for interventions and qualitative studies. Cluster 2 (green) comprises 
studies that delve into the fundamentals of implementing TBL and its 
effectiveness through reviews.

Emerging themes

A bibliographic coupling analysis on studies published between 
2019 and 2023 was conducted and shown in Figure 5 to visualize 

FIGURE 3

Descriptive and network analysis of the most important journals in TBL.
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FIGURE 4

Conceptual and intellectual structure of TBL.

emerging trends. Eight clusters were analyzed. Cluster 1 (red) delves 
into two major topics. The first is the employment of TBL in areas such 
as neuroanatomy-neuroradiology, ultrasound skills, and ethics in 
medical education. While the second focuses on the implementation 
of online TBL in medical education (Cevik et al., 2019; Cremerius 
et al., 2021; Rezende et al., 2020; Smeby et al., 2020). Cluster 2 (green) 
covers studies that delved into the employment of flipped classrooms 

with TBL in HPE, with most being primary studies (Kang and Kim, 
2021; Wilson et al., 2019).

Cluster 3 (blue) and cluster 8 (brown) comprised studies on 
collaboration and interprofessionalism in TBL (Burgess et al., 2020b; 
Lochner et al., 2020; Walker et al., 2020).

Cluster 4 (yellow) comprises two subclusters. The first, in the 
center, delves into studies on TBL in higher education in computer 

TABLE 1 Top 10 most locally cited studies in the field of TBL.

Rank Title Author, year TLC Summary

1 Team-based learning: A practical guide: AMEE 

guide no. 65

Parmelee et al. 

(2012)

150 Practical guidelines for the implementation of TBL in health professions 

education.

2 The impact of team-based learning on medical 

students’ academic performance

Koles et al. (2010) 128 This retrospective analysis shows that TBL benefits low-performing 

medical students’ academic achievement.

3 Team-based learning in a medical gross anatomy 

and embryology course

Nieder et al. 

(2005)

107 This is a descriptive study that shows that TBL is perceived as adequate 

by medical students and faculty for teaching anatomy and embryology.

4 The effectiveness of team-based learning on 

learning outcomes in health professions 

education: BEME Guide No. 30

Fatmi et al. (2013) 93 This systematic review shows no inferiority of TBL against traditional 

methods with academic achievement as an outcome in health 

professions education.

5 Team-based learning at 10 medical schools: 2 

years later

Thompson et al. 

(2007)

91 A long-term follow-up of 10 years on different medical schools that offer 

advantages and barriers for TBL implementation.

6 Twelve tips for doing effective Team-Based 

Learning (TBL)

Parmelee and 

Michaelsen (2010)

89 Practical review for educators interested in TBL. It provides practical 

advice for the effective implementation of TBL.

7 Team-based learning: systematic research review Sisk (2011) 79 Systematic review of TBL studies in various disciplines shows varied 

results, but TBL is demonstrated as a non-inferior alternative to other 

educational methods.

8 The educational theory basis of team-based 

learning

Hrynchak and 

Batty (2012)

75 Theoretical review for educators in the field of medical education 

establishes the theoretical foundation of TBL in constructivist theories.

9 Team-based learning in an undergraduate 

nursing course

Clark et al. (2008) 74 Intervention study in nursing students.

It demonstrated that implementing TBL in a nursing course significantly 

improves student engagement and performance.

10 Using team-based learning to teach 

pharmacology to second year medical students 

improves student performance

Zgheib et al. 

(2010)

64 Intervention study. In second-year medical students in pharmacology.

It demonstrated that TBL is accepted by students and shows results 

comparable to traditional methods.
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science and accountability (Christensen et al., 2019; Swanson et al., 
2019). The second at the bottom covers TBL’s psychological aspects in 
HPE (Schmidt et al., 2019).

Cluster 5 (purple) delves into studies conducted in nursing 
education, with systematic reviews and randomized controlled trials 
showing the field’s advancement. In addition to one study, 
we employed TBL with simulation training and the other TBL for 
electrocardiography training for intensive care nurses (Alberti et al., 
2021; Considine et al., 2021; Yeung et al., 2023).

Cluster 6 (light blue) is only represented by studies from one author 
and covers the implementation of TBL in microbiology and infectious 
disease courses (Carrasco et al., 2019). Cluster 7 (orange) comprises 
studies on the impact of formative assessment with TBL, showing 
promising directions while exploring factors that enhance deep 
approaches to learning in TBL (Mogali et al., 2020; Pires et al., 2020).

Discussion

Here, we conducted a bibliometric analysis on the research field 
of TBL in the WoS database from 2005 to 2023. Our major findings 
are as follows: (1) While there has been a major growth in the field, 
most publications are from a selected group of countries leaded by the 
United States; (2) The field that contributed the most to TBL research 
has been health professions education; (3) The conceptual structure 
shows that outcomes, non-technical competencies, online TBL, 
principles of TBL and HPE are the constituent topics; (4) The 
intellectual structure revealed that the main focus of the field were the 

effectiveness of TBL and on how and why to implement TBL; and (5) 
Emerging themes across clusters were the employment of TBL to 
interprofessional education, its use for skills acquisition, the change 
toward formative assessment in TBL, and its expansion toward fields 
aside from HPE such as computer science and accountability.

Strengths and limitations

While our bibliometric study adheres to good practices such as 
reporting guidelines, published framework and triangulation of 
findings, it is still a victim of some limitations. Although previous 
studies have provided evidence that using only one database, such as 
the Web of Science, is non-inferior to multiple databases, it may still 
pose a limitation. This may lead to the exclusion of some studies, as 
we believe that current TBL innovations are not being published in 
peer-reviewed sources. Hence, although our findings provide a broad 
landscape of the research field, further studies may be  needed, 
including other databases such as Scopus or PubMed. The 
overrepresentation of HPE in the TBL field affects our findings’ 
generalizability to different fields such as law, economics, or 
engineering education. Hence, it is essential to take this into notice.

Interpretation of findings

Several reasons can explain the growth in TBL research. First, due 
to the increase in student to faculty ratio worldwide (Buckner and 

FIGURE 5

Emerging themes through bibliographic coupling analysis in TBL.
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FIGURE 6

Recommendations for future research.

Zhang, 2021), TBL poses as a solution for large classrooms with 
acceptable outcomes in engagement and academic achievement 
(Fatmi et al., 2013; Parmelee et al., 2012). Second, there is a need to 
develop non-technical skills in higher education students due to 
changing dynamics in the current world. TBL has the most evidence 
in its favor among potential teaching methods for this endeavor. 
Third, higher education is undergoing a significant shift toward active 
learning methods. This transition is driven by the recognition that 
traditional lecture-based instruction may not always be effective in 
engagement or academic achievement. Hence, problem-based 
learning, peer instruction, and TBL have been adopted rapidly 
(Parmelee et al., 2020).

Our findings show that most research has been conducted in 
HPE. This is in accordance with a systematic review of TBL in higher 
education, where most of the studies were in medical education 
(Swanson et al., 2019). In addition, this has been similar in previous 
bibliometric studies on Problem-Based Learning and Flipped 
Classroom (FC) (Zhang et al., 2022, 2024). This may be explained due 
to the position of HPE as a discipline with an extensive output (Blouin, 
2022; Maggio et  al., 2022). Another explanation of the extensive 
protagonism of HPE may be  that TBL can be  understood as an 
extension of PBL, and PBL emerged in the field of HPE (Neville et al., 
2019). While this represents an advance for HPE, it points out the 
need for further research on TBL from other disciplines.

The intellectual and conceptual structure can be understood as a 
process with well-developed roots. A considerable body of evidence 
suggests its non-inferiority to other traditional methods in technical 
and non-technical outcomes (Chen et al., 2018; Swanson et al., 2019). 
However, except for one systematic review, no other review has 
compared TBL versus other active methods, such as case or problem-
based learning (Xiao et al., 2023). Moreover, authors have suggested 
that it is well-rooted on constructivist theories (Hrynchak and Batty, 
2012). Furthermore, there are guides on how to conduct TBL (Burgess 
et al., 2020a; Parmelee and Michaelsen, 2010) and on how to report 
research on TBL (Haidet et al., 2012). This is reflected in developing 
the TBL-Collaborative1 with events, conferences, and funding 
opportunities. Hence, it suggests that the field of TBL is past its 
early stages.

Emerging field themes align with current research trends in 
higher and health professions education. For example, 
interprofessional education has been declared as a priority in training 
for healthcare students (Bogossian et al., 2023; Buring et al., 2009). 
While there would be  no collaboration between professions in a 
normal preclinical curriculum, TBL can surpass this limitation (Buhse 
and Della Ratta, 2017). Several research supports that TBL can create 

1 https://www.teambasedlearning.org/
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spaces where preclinical students can collaborate. Furthermore, these 
studies have reported favorable outcomes and experiences (Burgess 
et al., 2020b; Ho et al., 2022).

There was a shift from cognitive knowledge acquisition to skills 
such as electrocardiography interpretation, patient care, and history 
taking (Fernandes et  al., 2019; Kang et  al., 2016; Kim and Kim, 
2020). While this was only seen in HPE, it reflects the adoption of 
competency-based education and the employment of experiential 
learning with TBL. As the field evolves, it is expected that 
experiential learning will be more integrated with TBL hence guides 
will be  needed. Furthermore, the complexity of real cases with 
simulation or standardized patients is more authentic and complex 
for the application exercises section than just multiple-
choice questions.

Implications and future directions

To our knowledge, this is the first bibliometrics on TBL. Hence, it 
serves as a starting point to identify where we  are at and where 
we  should go. Currently, there are no research priorities for 
TBL. Hence, the recommendations for future direction would 
be based on the interpretation of findings and the Pathways to 2050 
and beyond document published by UNESCO (2021). The set of 
recommendations is shown in Figure 6.

Six directions are suggested. However, we believe that the most 
important direction worldwide would be  the development of 
research priorities for TBL. Previous exercises have been conducted 
in HPE with adequate results (Ajjawi et al., 2017; Ball et al., 2016). 
In the meantime, we  recommend researchers to follow our 
proposed directions.

Conclusion

This study provides a broad overview of the research field of 
TBL. The findings reveal a growth, with the United States leading the 
publication output and HPE being the main contributor. Key topics 
in the field are TBL effectiveness in acquiring technical and 
non-technical competencies, and how to implement TBL. Emerging 
themes include the application of TBL in interprofessional education, 
skills acquisition, and formative assessment. Despite limitations, this 
study serves as a starting point for identifying TBL research’s current 
state and future directions. We recommend that major institutions 
develop a set of research priorities. However, in the meantime, 
we  proposed six directions for further TBL research such as the 
expansion of TBL beyond HPE, the decrease of barriers of 
participation with capacity building and development of 
TBL-variation, the development of open-access TBL software, 

involvement of learners in TBL development, compare TBL with 
active methods, and address future needs such as AI in TBL research.
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