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Abstract
Team-based learning (TBL) is an alternative instructional method that has been shown to 
lead to positive concrete academic performance outcomes. However, whilst academic per-
formance is important, we should also not neglect other non-tangible student outcomes 
such as the emotions experienced during the TBL sessions and improvements in student’s 
learning. Hence, in the current study, we aim to examine (1) the academic performance 
of TBL vs traditional lessons, (2) the differences in achievement emotions of student in 
TBL vs traditional lessons and (3) the perceived effectiveness of TBL lessons. A within-
subjects research design was employed in which students participated in sessions using 
the TBL approach followed by sessions using the normal approach. Participants were 239 
postgraduate students (81 men and 158 women) enrolled in the field of education. Meas-
ures used were the achievement emotions questionnaire, a perceived effectiveness of TBL 
questionnaire and the students performance on a quiz at the end of the module. Results 
indicated that students had a higher level of enjoyment and a lower level of boredom and 
anger in TBL lessons. From both the individual and team perspective, students had positive 
perceptions about the effectiveness of TBL. However, students performed better for topics 
that were taught via traditional methods compared to topics taught via TBL.

Keywords  Team-based learning · Achievement emotions · Academic performance · 
Emotions · Team learning

1  Introduction

Higher education is of utmost importance in today’s world, and contemporary soci-
ety places a large emphasis on quality teaching at that level. There is a constant need to 
improve upon and refine how tertiary-level students apply course knowledge and develop 
future-ready skills that are in tandem with the twenty-first century workforce. To date, 
much of higher education utilizes traditional teaching methodologies that usually involve 
a one-way flow of communication, resulting in a passive learning style for the students 
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(Crisol-Moya et  al., 2020). Comparatively, alternative learning paradigms that involve 
active learning processes in the classroom often result in active engagement of students in 
their learning, increasing their motivation and their ability to apply their learning outside of 
the classroom (Johnson & Johnson, 2008). With this in mind, it is important to implement 
instructional methods for students that encourage active participation in the classroom.

Team-based learning (TBL) offers one such alternative instructional method. As a 
teaching methodology, TBL has been shown to lead to many academic-related posi-
tive outcomes, including greater perceived effectiveness of teaching (Allen et  al., 2013), 
enhanced critical thinking skills (Espey, 2017), higher level of motivation (Jeno et  al., 
2017), improved student–instructor contact (Persky & Pollack, 2011), better examination 
performance (Koles et al., 2010), improved class participation (Grady, 2011; Kohtz et al., 
2017) and improved student self-efficacy (Paulet Juncà et al., 2017). Whilst it is natural and 
important to focus on concrete academic outcomes as well as the effectiveness of the ses-
sions, one should also not neglect the emotional aspects involved in TBL. Thus, the aims of 
this study were to examine (1) the differences in achievement emotions of students in TBL 
vs traditional lessons and (2) the perceived effectiveness of TBL lessons.

1.1 � Team‑based learning

Team-based learning, developed by Dr. Larry Michaelson, is a structured method of teach-
ing that emphasizes student collaborations during classroom learning (Michaelsen & 
Sweet, 2008). It has its basis in constructivist learning theory (Hrynchak & Batty, 2012) 
and is posited to lead to positive learning outcomes via enhancing reconsolidation of learnt 
material and student accountability (Schmidt et  al., 2019; Stein et  al., 2015). There are 
three main phases involved. In the initial phase, students study and review the assigned 
reading materials before the classes commence. The TBL paradigm considers it unneces-
sary for lecturers and tutors to deliver content if the pre-class reading materials provided 
to students are already at a level appropriate for their understanding (Michaelsen & Sweet, 
2008).

The second phase occurs at the beginning of the lesson. An Individual Readiness Assur-
ance Test (IRAT) is administered to assess students on the reviewed materials. This is fol-
lowed by a Team Readiness Assurance Test (TRAT) in which the students respond to the 
same items as the IRAT, but in a team of three to five members. Students who have not 
done their pre-class readings will hinder both their own as well as their groups’ perfor-
mance. In this way, this stage renders students accountable for their own and their team-
mates’ learning, which may lead to an increase in the students’ motivation to complete 
pre-class readings (Stein et  al., 2015). This is in contrast with traditional lecture-tutorial 
systems, where there may be less student accountability, which, in turn, may result in a 
lower level of engagement (Axelson & Flick, 2010; Michaelsen & Sweet, 2008). After the 
TRAT, the students are able to clarify any further doubts on the content with the tutor. In 
the third phase, the student teams work on real-world scenario questions that are related to 
the content of the session. This not only gives the students much needed practice in apply-
ing learnt knowledge, but it also provides them with an opportunity to work collaboratively 
in problem solving. Finally, the teams have to complete an intra-group peer assessment. 
The peer assessment not only serves a summative function by ensuring equity in grading, 
but it also serves a formative function by providing students with peer feedback on their 
work.
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Although meta-analytical studies have indicated that TBL does produce a significant 
impact on academic outcomes (Liu & Beaujean, 2017; Swanson et al., 2017), the research-
ers admitted that there were several limitations and inconsistencies across studies in the 
process of their search. The studies that emerged from the review were over-represented 
by samples in the field of medicine (Swanson et al., 2017). Moreover, Liu and Beaujean 
(2017) found that many of the studies could not be used for their analysis as they either 
did not include a comparison group, did not adequately describe the intervention or used 
inconsistent learning outcome data. The present study aims to augment the existing litera-
ture by investigating the effectiveness of TBL to postgraduate students in the field of edu-
cation. It also uses a within-subject research design that is intended to reduce the influence 
of confounding variables, such as differences in teaching effectiveness of different tutors, 
students’ prior knowledge and assessment difficulty and format. Instead of looking at how 
different cohorts of students compare to each other in terms of academic performance 
when different teaching methodologies are utilized, we aimed to examine the differences in 
performance of a single cohort within a single course module.

Generally, the previous studies have shown that students perceived TBL to be effec-
tive as it provides them with a high degree of satisfaction, engagement and develops their 
higher-order cognitive skills (Frame et al., 2015; Walker & Guo, 2017). In this instance, 
TBL was a significant departure from what students were used to, and there was the pos-
sibility of resistance to its implementation. Furthermore, as teamwork is integral to TBL 
(Michaelsen & Sweet, 2008), it was also important to be aware of their perceptions of 
teamwork as these students will be deployed as teachers after completing their postgradu-
ate studies. Acceptance of TBL at the individual and team level may eventually impact 
pedagogical decisions in their future career. As such, we also assess the students’ perceived 
effectiveness of TBL and teamwork in the present study.

1.2 � Achievement emotions

Teaching methodologies based on active learning can also bring about other positive out-
comes, such as by enhancing students’ enjoyment of lessons or rendering lessons less bor-
ing (Kharb et al., 2013). Although it has been theorized that TBL has other positive influ-
ences in the classroom besides improving students grades (Michaelsen et al., 2011), there 
has been relatively sparse research on the impact of TBL on students achievement emo-
tions. To fill this gap in the literature, the present study also sought to investigate the effi-
cacy of TBL on emotions as compared to traditional instructional methods. To understand 
these effects, we applied the lenses of achievement emotions as proposed by Pekrun et al. 
(2007).

Achievement emotions are defined as emotions tied directly to achievement activities or 
outcomes (Pekrun et al., 2007). The arousal of these emotions is based on an individual’s sub-
jective evaluation of the value and control that they place on these activities and outcomes. 
The type of emotion that is activated is dependent on whether it is outcome-focused or activ-
ity-focused, as well as different patterns of appraisals and control. For example, during a learn-
ing activity, a positive appraisal coupled with a high locus of control would instigate enjoy-
ment in the student, whereas a negative appraisal coupled with a high locus of control would 
instigate anger. Conceivably, students will enjoy a class session if they find meaning and were 
sufficiently competent in dealing with the learning activities. Conversely, anger may be expe-
rienced if the students feel competent but activities require an unreasonable amount of effort 
or time. Alternatively, if the activities hold no value for the student, boredom would be felt, 
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regardless of the level of competency. The control-value theory of achievement emotions has 
been corroborated by empirical studies that showed corresponding correlations between these 
emotions with perceived competence and task value (Peixoto et al., 2016; Pekrun et al., 2011).

The relation between achievement emotions and academic achievement was examined thor-
oughly in a longitudinal study conducted by Pekrun et al. (2017). The researchers concluded 
that positive emotions positively predict academic achievement and negative emotions nega-
tively predict academic achievement. Moreover, the relationship is reciprocal, that is, positive/
negative achievement predicts the corresponding emotions (Pekrun et al., 2017). What then 
are the means in which emotions affect achievement? Artino et al. (2012) described four path-
ways via which a students’ emotions can affect their performance: by affecting state-depend-
ent memory, by influencing the type of cognitive strategies that students use, by increasing or 
decreasing cognitive load in working memory and by facilitating intrinsic or extrinsic moti-
vation in students. Outcomes are subsequently fed back to the individual, that might lead to 
changes in students’ perceived value and control of the situation (Artino et al., 2012).

Although several studies have indicated that students enjoy TBL lessons (e.g. Gomez et al., 
2010), empirical studies examining TBL and other achievement emotions are relatively scarce. 
Nonetheless, Zschocke et  al. (2015) conducted an empirical study pertaining to emotions 
and group work. The results from the study indicated that positive emotions are associated 
with cognitive benefits, whereas negative emotions are associated with group processes and 
task characteristics. As TBL is predominantly team-based, this may indicate that elements of 
TBL such as its self-referential feedback and accountability practices may contribute towards 
increasing positive emotions and lowering negative emotions (Chue, 2020). Consequently, 
this may decrease the cognitive load in students’ working memory (Artino et al., 2012) which 
would be beneficial in test preparation.

2 � Research questions

In summary, the present study aimed to answer these research questions:

1)	 Do students experience a higher level of positive emotions and a lesser level of negative 
emotions in TBL lessons as compared to traditional lessons?

2)	 Do students perceive that TBL lessons are effective at the individual and team level?

We hypothesized that.

1)	 The level of enjoyment in TBL lessons will be higher than traditional lessons.
2)	 The level of boredom and anger in TBL lessons will be lower than traditional lessons.
3)	 Students will perceive the effectiveness of TBL lessons to be higher than the mean score 

of 3 at both the individual and team levels.

3 � Methods

3.1 � Participants

Participants for this study were recruited from a cohort of students in the field of educa-
tion. The students were enrolled in the Postgraduate Diploma of Education and will be 
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deployed to teach in schools after graduation. In this instance, postgraduate students refer 
to students in the programme that would have completed their undergraduate degree in any 
discipline. A total of 239 student teachers (81 men and 158 women) completed all aspects 
of the study. The mean age was 26.9 years, SD = 3.46. Prior to data collection and the inter-
vention, permission was sought and approved by the university’s ethics board. Consent was 
also obtained for all participants.

3.2 � Measures

Academic performance: Students academic performance was assessed by their scores on a 
closed-book final quiz. The quiz had 25 multiple-choice items out of which 10 items were 
on the TBL topics (5 items per session) and 15 items were on the non-TBL topics (5 items 
per session). Multiple-choice items were used as they are graded objectively and thus allow 
for a rigorous comparison between scores. The score for each student was split into two 
separate scores. The first score was based on topics taught using TBL (Score_TBL) whilst 
the second score was based on topics taught using the traditional method (Score_Tradi-
tional). Items for both TBL and non-TBL topics were designed to assess understanding of 
the topics and were evaluated to be similar in difficulty levels. Both scores were then trans-
formed into percentages to enable comparisons between them.

Achievement emotions: Students’ achievement emotions were assessed using a modi-
fied version of the achievement emotions questionnaire (AEQ; Pekrun et al., 2011). The 
AEQ has been used and validated in different contexts (e.g. Bhansali & Sharma, 2019; 
Jeon, 2014; Peixoto et  al., 2015). Three scales of activity-related achievement emotions, 
specifically enjoyment, boredom and anger, were selected from the questionnaire and 
administered to the participants. Each scale was measured on a 5-point Likert scale rang-
ing from 1 = strongly disagree to 5 = strongly agree, whereby higher values indicate higher 
levels of emotions. As the original questionnaire pertained to Math classes, terms specify-
ing Math classes were amended to TBL lessons. Sample items include “I look forward to 
the TBL lessons” (Enjoyment), “I think the TBL lessons are boring” (Boredom) and ““I 
get angry because the material in TBL lessons is so difficult” (Anger). The scales demon-
strated high internal consistency for both TBL and traditional lessons (αEnjoyment_TBL = 0.93, 
αEnjoyment_ Traditional = 0.92, αBoredom_TBL = 0.89, αBoredom_ Traditional = 0.90, αAnger_TBL = 0.90, 
αAnger_Traditional = 0.94).

Perceived effectiveness of TBL: Students’ perceived effectiveness of TBL was assessed 
using a 15-item questionnaire developed and validated by Vasan et al. (2009). The ques-
tionnaire comprised of two dimensions. The first dimension (Individual Effectiveness) 
assesses students’ perception of the effectiveness of TBL from an individual viewpoint and 
consists of eight items. The second dimension (Team Effectiveness) assesses students’ per-
ceptions of inter-group relations in TBL and consists of seven items. Sample items include 
“I learned useful information during the TBL sessions” (Individual Effectiveness) and “My 
team worked well together” (Team Effectiveness). Both dimensions were measured using 
a 5-point Likert scale ranging from 1 = strongly disagree to 5 = strongly agree and demon-
strated high internal consistency (αIndividual Effectiveness = 0.93 and αTeam Effectiveness = 0.86).

3.3 � Procedure

The present study took place in a 6-week course on assessment and used a within-groups 
research design. The within-groups research design was selected because the students were 
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split into several classes with different tutors teaching each class, with the PI of the research 
study as the tutor for one class. This reduced the individual differences between students as 
well as the impact of the tutor. To increase the fidelity of the TBL sessions, the tutors were 
trained in TBL before the semester began. The structure of the sessions and their respec-
tive topics are illustrated in Fig. 1. Each session lasted for a period of 2 h. The traditional 
method of teaching was used in the first, fourth and fifth session whilst the second and 
third session used the TBL approach. The AEQ was administered at the end of Session 3 
and Session 5 to assess students emotions during lessons conducted using TBL and tradi-
tional methods, respectively. The perceived effectiveness of TBL questionnaire was also 
administered at the end of Session 3. Students took a standardized final summative quiz in 
the sixth session. The final quiz assessed students on all the topics in the course.

3.3.1 � TBL intervention

A typical TBL structure was adopted in each of the TBL sessions. Students were assigned 
into permanent teams of three to five students and provided with assigned readings before 
the sessions commenced. Each of the sessions began with students taking the IRAT that 
was administered online in a learning management system. The IRAT comprised of 10 
multiple-choice items and tested the knowledge and understanding of the material that the 
students have studied. Students had 15 min to complete the IRAT. To encourage students 
to read the materials beforehand, the IRAT results were scored and contributed to the final 
grade of the students.

Next, the students took the TRAT, which was the same 10 items as the IRAT, in their 
assigned teams. The design of the classroom was such that tables and chairs were easily 
moveable to a layout conducive for group work. During the TRAT, students had to dis-
cuss and settle on a consensus before checking their answers using scratch cards. In this 
way, the students were given immediate feedback on their answers. If a team could form 
an argument as to why their chosen answer should be accepted as correct in lieu of the 
model answer, they were allowed to make appeals to the tutor. Students took approximately 
30  min to complete the TRAT. The scores on the TRAT did not contribute to the final 
grade of the students.

Finally, students had to reconvene in teams to solve application questions for the remain-
der of the session. For example, in the second session, teams had to critique a test paper and 
plan an assessment in their subject area. Due to limited time, the teams did not present their 

Session 1: 
Traditional 
pedagogy

Introduction to 
assessment
Assessment of 
learning / for 
learning / as 
learning

Sessions 2 & 
3*: Team 

Based Learning

Assessment 
design
Test 
construction 
(conventional 
and alternative 
assessments) 

Session 6: Final 
Quiz

One hour 
MCQ quiz 
that covered 
all topics

Sessions 4 & 
5+: Traditional 

pedagogy

Validity and 
reliability
Item analysis
Grading 
systems
Psychological 
impacts of 
assessment

Fig. 1   Structure of sessions in the course. *AEQ and perceived effectiveness of TBL survey administered, 
+AEQ administered
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solutions to each other. The solutions were submitted to the tutor through a learning manage-
ment system. Tutors would then provide written feedback to the teams by the next session. For 
the same reason, peer assessment was not conducted at the end of the TBL sessions. Rather, 
it was conducted at the end of the final session. The application questions were not scored as 
the focus was on formative feedback that would be provided to students. However, peer assess-
ment was scored and contributed a small portion to the final grade of the students.

3.3.2 � Traditional pedagogy

In the sessions where traditional pedagogy was performed, tutors had to present the materi-
als using powerpoint slides. For example, in a segment for Session 4, tutors usually pre-
sented the concepts and technical details of item analysis, followed by a discussion on the 
practical applications in educational settings. However, students need not read up on the 
materials beforehand, nor were they expected to problem-solve in those lessons.

3.4 � Data analysis

Data from the survey and final quiz were analysed using SPSS ver 26. Initially, descriptive 
statistics and zero-order correlations were computed. To compare differences in achieve-
ment emotions between the TBL and traditional methods, a paired sample t-test was used. 
To determine whether students perceive TBL to be effective, a one-sample t-test compar-
ing the mean values with the average score of 3 was used. Effect sizes for both tests were 
computed using Cohen’s d (small effect = 0.2, medium effect = 0.5 and large effect = 0.8).

4 � Results

The descriptive statistics and zero-order correlations of the variables are reported in 
Table 1. As expected, enjoyment had a negative association with boredom and anger in 
both TBL and traditional lessons. Perceived effectiveness of both individual and team 
aspects of TBL had positive associations with enjoyment but negative associations with 
boredom and anger. Surprisingly, there were no significant associations between the quiz 
scores and achievement emotions.

Comparisons of achievement emotions between TBL and traditional lessons are shown 
in Table  2. As hypothesized, the level of enjoyment was significantly higher whilst the 
levels of boredom and anger were significantly lower in TBL lessons. All the differences 
exhibited a small effect size.

Finally, the results indicated that the perceived effectiveness of TBL was significantly 
higher than average from both the individual (Mdiff = 0.77, t = 16.0, p < 0.001, d = 1.04) and 
team perspective (Mdiff = 1.25, t = 36.4, p < 0.001, d = 2.36).

5 � Discussion

5.1 � Achievement emotions

Results from the present study indicated that students found sessions conducted using 
TBL more enjoyable, less boring and less angering. Viewing from a control-value theory 
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perspective, we hypothesized that elements of TBL may have led to this findings in three 
ways—–provision of immediate and frequent feedback, incorporation of real-world exer-
cises and its accountability practices.

First, studies have shown that immediate feedback is linked to the development of self-
efficacy beliefs (Artino et al., 2012), thus increasing the level of perceived control in stu-
dents. TBL involves a readiness assurance procedure comprising the IRAT and TRAT, 
which provides students with effective and self-referential feedback. During the TRAT, 
students take an assessment in teams. They select their answers via scratch cards which 
provide them with immediate feedback about the accuracy of their answers. If an incorrect 
answer was selected, they would conduct discussions with their team members and tutors 
to correct their misconceptions. Furthermore, in the application exercises, tutors are able to 
provide written feedback on their solutions by the following week. This cycle of feedback 
is repeated in every TBL session. These opportunities for immediate and frequent feedback 
are not usually prominent in traditional learning pedagogies.

Second, TBL can also increase students’ perceived value of learning by linking the 
application exercises to problems that they may face in the real world. According to Wig-
field and Eccles (1992), activities that are perceived to assist with future goal attainment 
are regarded as having high utility value and thus greater perceived value. TBL provides 
a context for authentic learning that may help students see the relevance in their future 
careers. For instance, planning an assessment in their teaching area is an important aspect 
of teaching, and thus, incorporating this into the application exercises will be considered to 
have a high utility value. Similar to the previous point, these exercises are repeated in every 
TBL session and may not be present if a traditional method of teaching is employed.

Third, TBL may have increased perceived control and value in students working in 
groups by incorporating individual assessments as an accountability measure. By imple-
menting an individual assessment, TBL ensures that most, if not all, students prepare for 
the lessons. This may have a dual impact of increasing positive emotions via increased 
cognitive benefits and decreasing negative emotions via stronger interactive processes 
(Zschocke et al., 2015). Cognitively, students would have a basic knowledge of the topic 
beforehand—they would be in a better position to further understand and internalize the 
materials. Moreover, students had opportunities to evaluate their peers within the group on 
their level of preparedness. Perceived control is thus increased, leading to a higher level of 
enjoyment. Process-wise, when peers are prepared for discussions, students may perceive 
a greater sense of value in lessons, and their interactions within each team. In contrast, if 
their peers are not prepared for the sessions, students may have to spend unnecessary time 
to explain basic concepts to them. In this case, students are more likely to experience bore-
dom and anger.

Interestingly, achievement emotions were found to be unrelated to actual academic 
performance, and this would appear to diverge from the emotion–performance pathways 
described by Artino et  al. (2012). A higher level of enjoyment in TBL sessions would 

Table 2   Comparisons between TBL and traditional lessons

No. Variable MTBL (SD) MTrad (SD) MDiff (SD) t p d

1 Enjoyment 3.48 (.84) 3.30 (.86) .18 (1.05) 2.70 0.007 0.17
2 Boredom 2.26 (.89) 2.42 (.92) − 0.16 (1.08) − 2.25 0.026 0.15
3 Anger 1.85 (.80) 2.01 (.92) − 0.17 (1.00) − 2.58 0.011 0.16
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supposedly lead to a greater decrease in cognitive load, and thus a higher level of perfor-
mance when students prepare for the quiz. However, it does not appear to be the case here. 
A possible reason may be that the contrasts between the levels of enjoyment are not suf-
ficiently substantial to cause a significant difference in cognitive loads. As the traditional 
pedagogy in this study also involves discussion-based activities, this may imply that effec-
tive class discussions have a similar impact on the cognitive loads of students.

5.2 � Perceived effectiveness of TBL

In general, students had positive perceptions about the effectiveness of TBL. From an indi-
vidual perspective, the students felt that the activities within TBL were useful and helped 
to improve their understanding of the course materials. From the team perspective, they 
felt that the team dynamics worked well for them. Opportunities to collaborate and solve 
problems in a team were effective within the TBL context. This was similar to the previ-
ous research conducted (Vasan et al., 2009). Unsurprisingly, the perception of effectiveness 
was positively correlated with positive achievement emotions and negatively correlated 
with negative achievement emotions. Specifically, students who perceived TBL to be more 
effective were more likely to experience greater enjoyment and less boredom and anger. 
This finding corroborates the control-value theory account of achievement emotions. Stu-
dents who feel that TBL is effective at the individual and team level will tend to appraise 
the lessons at a high value and vice versa.

Taken together, the results suggest that TBL may be efficacious as a teaching method-
ology. For instance, TBL lessons may be more effective in garnering student interest and 
motivation in the classroom. In higher education, enjoyment has been found to be a signifi-
cant predictor of motivation and increased participation in lessons (Lucardie, 2014), whilst 
class-related boredom has been linked to reduced intrinsic motivation (Tsai et al., 2008). 
Similarly, activating the emotion of enjoyment may lead to higher self-regulation, the use 
of flexible learning strategies and has an indirect effect on fostering teachers’ enthusiasm 
(Pekrun et al., 2007).

Interestingly, perceived effectiveness of TBL was found to be unrelated to actual aca-
demic performance. This indicates that whilst students feel that TBL is effective in devel-
oping their knowledge and skills, this does not translate into eventual performance in 
examinations. This finding was also reported in Vasan et al. (2009) who found that there 
were no significant differences in mean ratings of perceived effectiveness across different 
grades. As the questionnaire was administered immediately after the TBL sessions, it is 
possible that students were highly receptive to the approach because the level of engage-
ment was higher than what they were accustomed to. Moreover, as the students were post-
graduates, they tended to be more mature and self-directed in their learning.

5.3 � Limitations and future research

Several limitations of the present study might have impacted on the results. First, due to 
limits in the curriculum structure, different topics in different sessions were assigned for 
TBL and non-TBL lessons. There were five sessions in total and although the first session 
was an introductory session, it could be said that students had slightly more exposure to the 
traditional methods of teaching (approximately 2.5 traditional sessions vs 2 TBL sessions). 
Second, due to time constraints within the sessions, the full TBL procedure was not imple-
mented, and students had no opportunity to present their solutions. However, this may not 
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have a severe adverse impact on the emotions experienced as it was likely that other ele-
ments of TBL were significant contributors of the achievement emotions from a control-
value theory perspective. Third, the gender ratio in the sample was approximately 2:1, 
with more women being represented. As the prevalent consensus was that women are more 
emotional, the results may not be generalizable to other programmes that are traditionally 
dominated by men (e.g. engineering). Fourth, in order to keep the questionnaires managea-
ble, the full achievement emotions questionnaire was not able to be included as part of this 
study. The present study confined its investigation of achievement emotions to only class-
related achievement emotions, omitting learning-related and test-related achievement emo-
tions. Given that the different achievement emotions can have different, nuanced effects on 
other learning outcomes, it is of interest to further investigate the effects of TBL on other 
achievement emotions in subsequent studies.
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