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Team-based learning: An ethnicity-focused study on the perceptions of

teamwork abilities of engineering students

A study into the influence of the team-based learning (TBL) model upon the
perception of White, Asian and Black and Minority Ethnic (BME) students about
their peers’ teamwork abilities is addressed herein. A large cohort of final-year
engineering students grouped into 24 diverse teams assessed their team’s peers
after completing a 10-credit TBL module by means of a peer-assessment
instrument that spanned the areas of individual performance, adjustment and
support, and decision-making. No significant differences were found in perceived
student adjustment and support across ethnicities. Nevertheless, despite TBL
having been reported to promote innovative outcomes stemming from the social
diversity characterising the teams, our findings suggest that the implementation
of TBL per se may not be enough to enhance the significantly poorer perceived
performance and decision-making skills of BME students when they work in

teams.

Keywords: active learning, team-based learning, TBL, BAME, inclusive

pedagogies

Introduction

Higher education institutions across the world continue to invest significant resources in
accelerating the transformation of their educational and student experience models in
response to the 21% century demands from industries, governments and businesses (Dori,
Belcher et al. 2003, Beichner, Saul et al. 2007, Shinde and Kolmos 2011, Mitchell,
Nyamapfene et al. 2019). Active learning has been widely envisaged in the education
literature as an approach to foster such educational transformation, where students are
placed at the core of a dynamic learning process by undertaking meaningful learning

activities during which metacognitive skills are nurtured (Prince 2004, Shekhar and



Borrego 2018, Hartikainen, Rintala et al. 2019, Hernandez-de-Menéndez, Vallejo
Guevara et al. 2019). In the particular case of engineering education, active learning has
been empirically validated as the preferred teaching practice over conventional lecturing
approaches to enhance the cognitive acquisition of learning outcomes (Freeman, Eddy et
al. 2014), and has been evidenced to offer disproportionate benefits for students from

underrepresented minorities (Theobald, Hill et al. 2020).

Several active learning models have been extensively used across engineering
disciplines such as problem-based learning (Hsieh and Knight 2008), project-based
learning (Lehmann, Christensen et al. 2008, de Los Rios, Cazorla et al. 2010), practice-
based learning (Mann, Chang et al. 2020), problem-orientated and project-based learning
(Lehmann, Christensen et al. 2008), or team-based learning (TBL) (Najdanovic-Visak
2017); TBL having risen its popularity in the last few years. TBL is a teaching model
firmly grounded in the social constructivist educational theory (Vygotsky 1980,
Hrynchak and Batty 2012) and is based on collaborative learning that follows a
systematic sequence of individual work, group work and immediate feedback to create a
motivational framework in which students progressively hold each other accountable for
coming to class prepared and willing to contribute to discussion (Michaelsen, Sweet et
al. 2008). TBL has also been reported to provide students with early practice at

professional and teamwork competencies (Betta 2016).

The TBL sequence includes three phases for each of the module units (Figure 1).
The first phase involves individual students studying a pre-reading document or an
instructional video designed to introduce the underpinning theoretical concepts that
students need to be familiar with to effectively participate in the next two phases of the
sequence. The second phase consists of a readiness assurance process (RAP) by means
of which students complete an individual multichoice test (iRAT) that supports them in
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identifying whether they have achieved the learning outcomes covered in the first phase,
followed by a team test (tRAT) where all the peer team members work together to
complete the same test. The questions are focused on assessing the students at the lowest
levels of cognitive skills; i.e. gaining knowledge and comprehending. Immediate
feedback is given to teams by means of scratch cards that reveal the right answers to the
tRAT questions. Overall, the RAT systematically increases students’ intrinsic motivation,
identified regulation, perceived competence, and perceived autonomy support (Jeno,
Raaheim et al. 2017). Following the immediate feedback, educators provide a brief
explanation of questions that may have been wrongly answered by a great majority of
teams. Finally, the third phase consists of a collection of team application exercises
(tAPP) where peers work together by applying, analysing, synthesising and/or evaluating
higher cognitive level concepts grounding on the acquired knowledge during the RAT
phase (Whitley, Bell et al. 2015). tAPP exercises typically follow the 4S framework:
Significant problems, Same problem, Specific choice and Simultaneous report. Teams
are provided with different solutions and they have to report their choice at the same time
after which a discussion is held between teacher and students to address knowledge

shortcomings (Michaelsen, Sweet et al. 2008).

Insert Figure 1 here

TBL has been regarded as an inclusive teaching model in the sense that educators
are responsible for creating diverse, long-term teams of five to seven students
characterised by mixed genders, ethnicities, home countries and academic abilities; these

differences often reported to be the driver to the team success (Greetham and Ippolito



2018). Furthermore, Michaelsen et al. claimed that TBL closes the attainment gap
commonly observed between White and Black, Asian and Minority Ethnic (BAME)
students (Michaelsen, Sweet et al. 2008), although this statement has been challenged
(Cartwright 2017). Different mechanisms have been proposed to explain such a gap
reduction; for instance, the fact of designing a course in a highly-structured way (such as
TBL) has demonstrated to largely benefit students from minority backgrounds (Haak,
HilleRisLambers et al. 2011). More recently, researchers postulated that active learning
methodologies, such as TBL, positively affect student well-being, therefore enhancing
their cognitive learning (Ballen, Wieman et al. 2017). Regardless of the differences in
learning outcomes exhibited by TBL students, this educational model still allows for a
more inclusive learning environment when compared to more conventional teaching

methodologies (Lane 2008, Chao and Pardy 2014, Greetham and Ippolito 2018).

A fewer number of rigorous studies have been conducted to assess the
development of teamwork skills in TBL modules. O’Neill and Salas recently examined
what constitutes a high-performing team (O'Neill and Salas 2018) and provided a set of
guidelines for designing courses for effective teamwork engagement (O’Neill, Larson et
al. 2019). Not only high performing teams deliver on stakeholder goals at high quality
level, but they also evolve over time into progressively capable working units, allowing
their members to grow and develop. These researchers presented a set of strategies for
helping teams to develop a high-performance way of working under four different
themes: work across boundaries, build effective team processes and states, manage team
development issues, and leverage human capital (i.e., the combination of knowledge,
skills, and abilities of people in the context of teams (Ployhart, Nyberg et al. 2014)).
These overarching four themes are inherent to the evolution of the TBL in a classroom

setting, but ultimately it is up to the educator’s call the extent to which these are



addressed. The last theme —leverage human capital- has been indeed the focus of the
most recent TBL and teamwork skills development related literature, whereby a strategic
application of human capital in teams can create a unique set of abilities supporting a
successful team performance. Gallego and Peeters developed a methodology to measure
the perception of teamwork skills among PharmD students after completing a 90-hour
TBL module, concluding that previous work experience had had a positive correlation
whereas demographic characteristics such as the students’ age had had a negative
correlation with change in teamwork perception (Gallegos and Peeters 2011). Park et al.
conducted a study to evaluate the effectiveness of TBL in developing nursing students’
perceived teamwork, and they found that higher tRAT scores were positively correlated
with team-efficacy and team-interpersonal skills (Park, Kim et al. 2015). Baughman et
al. rigorously demonstrated that TBL students developed different team dynamics from
those enrolled in a conventional teaching classroom as TBL allowed enough time for
team formation and development, whilst students learned to work with one another in

addition to learning the subject (Baughman, Hassall et al. 2019).

Lately, Haidet et al. conducted a systematic review to ascertain how TBL has
evolved over the years and suggested that TBL literature is already at a significant
maturation stage, where more rigorous scholarly research is needed beyond the system-
level question ‘Does TBL work?’ to provide further evidence that could help to shape the
evolution of the model (Haidet, Kubitz et al. 2014). New reliable instruments such as
peer-assessment questionnaires to capture students’ perceptions, thoughts and feelings
around the model and its social context will be required beyond the usually used

erformance indicator; i.e., students’ results in their assessments.
9 9

Herein, we report for the first time an empirical study on an engineering cohort
by means of an electronic peer-assessment tool to evaluate the following research
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question: Does implementing the team-based learning (TBL) educational model
consistently develop perceived team performance, individual adjustment and support,
and decision-making abilities across White, Asian and Black and Minority Ethnics
(BME) engineering students? Although TBL has demonstrated to be an inclusive
teaching method, it is not clear whether it is able to prompt equivalent teamwork abilities
across team members beyond achieving the required cognitive learning outcomes for the

learning module.

Methodology

Participants

Data for this study were collected from a year-3 BEng Hons Chemical and Environmental
Engineering students’ cohort at the University of Nottingham (United Kingdom). All the
participants were enrolled in the 10-credit 2020 module Advanced Transport Phenomena
whose main learning outcomes were to (1) to understand the principles of momentum,
heat and mass transfer, and be able to apply them to problems involving flowing fluids
and multiple phases, (2) to be able to apply a range of appropriate tools such as
dimensional analysis and mathematical modelling to problems involving flowing fluids
and multiple phases, and (3) to understand the role of empirical correlation and other
approximate methods in the context of momentum, heat and mass transfer. The
assessment of such learning outcomes factored the students IRAT marks (10% of the
module mark), the students tRAT marks multiplied by an individual peer-assessment
weighting factor —i.e., the WebPA factor as will be described below- (10 % of the module
mark), and a final exam (80% of the module mark). The module was structured into two

major units following the TBL cycle: preparatory work, RAP (iRAT and tRAT) and



application exercises (tAPP) for each of the major units. The students were purposefully
allocated in 24 permanent teams of five, six or seven students to ensure both team
formation and cohesion of members (Miller 2003, Baughman, Hassall et al. 2019) and
equivalent cognitive skills across the teams (based on the individuals’ year-2 course
averages). Diversity was ensured by balancing gender and ethnicity across the teams,
hence providing a consistent social learning context within the 24 teams. Ethnicity
characteristics of the cohort are summarised by 47 White students (52.8%), 30 Asian

students (33.7%) and 12 Black and Minority Ethnics (BME) students (13.5%).

Data Collection

This study was designed as a quantitative experimental research to address the research
question aforementioned. After completing the two TBL units, Web-PA -a digital
platform developed at Loughborough and Hull Universities (UK) - was used by creating
a peer-assessment questionnaire to measure the perception of team members on their
peers’ teamwork abilities, and constructed based on comparative ratings, rather than on
modified behaviourally anchored rating scales. This constituted the ‘summative peer
assessment’ step of the TBL model (see Figure 1). Although the use of Web-PA is not
common in the engineering education literature, it has demonstrated to be a reliable
instrument to measure the contribution of individual students in teamwork activities
(Stevenson, Seenan et al. 2012, Palego and Pierce 2020). The use of peer-assessment has
been deeply discussed by Planas-Llado et al., who found that teams that viewed their
team as functioning best distributed equal scores among their teammates in peer-
assessment exercises (Planas-Llado, Feliu et al. 2020). Furthermore, Brutus et al. reported
that the effectiveness of students, as perceived by their team peers, increased over time

when using a centralised electronic peer evaluation system, emphasising the benefit of



such tool for the assessment of the development of important skills in higher education
(Brutus and Donia 2010). Overall, peer-assessment tools have deemed to be a more
reliable performance indicator than a sole self-assessment questionnaire for the purposes

of this study as suggested and discussed by Fremman (Freeman 1995).

The electronic peer-assessment questionnaire contained three items related to the
areas of individuals’ performance, adjustment and support, and decision-making in the
realm of a diverse team, which were measured on a 5-point Likert-scale (‘1’ meaning

‘very strongly disagree’ and ‘5’ meaning ‘very strongly agree’):

e Question 1 (Q1): Student X effectively fulfilled their peer role during the
team-tests (tRAT) and application exercises, and their performance met my
expectations

e Question 2 (Q2): Student X adjusted their way of working to actively support
other fellow team members during the team-tests (tRAT) and application
exercises

e Question 3 (Q3): Student X actively participated in team decision-making

during the team-tests (tRAT) and application exercises

Individuals were allowed to answer to the above Q1, Q2 and Q3 questions for
each of their peers, but were not allowed to assess themselves. The questionnaire was
reviewed and approved by the corresponding ethics committee of the Faculty of
Engineering at the University of Nottingham (code B18). All participants were informed
of the survey by the authors of this paper and were told the purpose of the study. Students
were emailed the link to the peer-assessment questionnaire, and 88 students submitted

their answers (62% response rate). Students were given a period of one month to complete
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it and received three reminders during that time. All students signed consent forms as the
first question on the survey, and they were allowed to remove their data from the study
at a later date if they wished to do so. All participants answered to all the three questions

for all their team’s peers.

Data Analysis

Data for each of the three questions were normalised in such a way that if all the team
members were perceived by their peers to equally perform across a question (i.e. Q1, Q2
or Q3), a score equal to one would be awarded to all of them; students over performing
obtained a normalised score larger than 1 whereas students underperforming obtained a
normalised score lower than 1. The normalisation calculation was carried out using

Equation 1:

Xi __ “individual,i (1)

x team,i

where X; is the normalised score for an individual student in question i, X;,4viquar; 1S the
awarded average score of such individual student in question i and X;.,, ; is the average

score of the whole team in question i based on all the team’s responses to the Web-PA

questionnaire.

The descriptive and inferential statistical analyses were performed using IBM
SPSS Statistics version 25. Normalised data were entered to compute descriptive
statistics. Frequency tables were produced with the purpose of summarising a descriptive

statistics of the cohort, including means and standard deviations.

Building upon the social constructivist learning framework, knowledge is socially

constructed, developed by embracing the real socially diverse context of learning, and

10



therefore we would theorise that potential differences in the development of teamwork
skills across different ethnic backgrounds could be minimised when TBL is in action, as
all the peers in a team can work based on their preference for forms of interaction,
thoughts and feelings that conflict with the mainstream behaviours conventionally needed
for success in a learning environment (Au 1998). Therefore, we propose the following

hypotheses for this study, selected as null hypotheses:

e Hypothesis 1: TBL implementation does not develop significant perceived
differences in individuals’ performance between White, Asian and BME
engineering students during teamwork activities.

e Hypothesis 2: TBL implementation does not develop significant perceived
differences in individuals’ work adjustment and support between White, Asian
and BME engineering students during teamwork activities.

e Hypothesis 3: TBL implementation does not develop significant perceived
differences in individuals’ participation in decision-making processes
between White, Asian and BME engineering students during teamwork

activities.

Owing to the categorical nature of the data, non-parametric tests were used to
compare the mean ranks derived from the three categories (White, Asian and BME
students). In particular, the Kruskal-Wallis test was used, where the null hypothesis is
represented by the equality of mean ranks across categories. The test statistic H was
computed using Equation 2:

__ 1z k
T nm+1)“IElg

=)
[ A

-3(n+1) )
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where Kk is the number of categories (k = 3), n; is the size of the ji" category, Rj is
the rank sum for the j™ category, and n is the total sample size, i.e. n = ¥5_, n;. The

statistic H was then compared to the critical H value at a 95% level of confidence and (k-
1) degrees of freedom (df). Null hypotheses were rejected where p-values were found to

be less than 0.05 (i.e., 95% level of confidence) (Leon 1998, Cramer 2003).

Cronbach’s alpha for the Web-PA questionnaire in this study was estimated to be
0.973, thus indicating a good reliability of the questionnaire scales to measure the

intended outcomes from the three hypothesis outlined above (Bryman 2016).

Results

Table 1 presents the descriptive statistics of the answers to the Web-PA questionnaire,
including the mean, standard deviation, minimum and maximum values for each of the
questions and categories. A mean equal to unity would indicate all peers within a team
were perceived to have equally contributed to the specific outcomes outlined in each of
the questions. The means across the Asian and White categories are around the value of
1, whereas BME students have lower means across the three questions. Nevertheless, the
standard deviations for BME students are considerably higher compared to their Asian
and White counterparts, and hence the spectrum of perceived performance across the
three questions is wider for BME students. The lowest score (0.25) was awarded to BME

students whilst maximum scores above 1.19 were achieved by all ethnicities.

Insert Table 1 here
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The inferential statistical analysis based on the Kruskal-Wallis test was performed
to identify whether the normalised questionnaire scores were homogeneous across
ethnicities. For Hypothesis 1, there are significant differences between White, Asian and
BME students on perceived individuals’ performance during TBL teamwork activities —
i.e., tRAT and tAPP- (H = 6.814, df = 2, p-value = 0.033). White and Asian students
significantly score the highest perceived individual performance during such activities
(mean ranks 75.60 and 75.48, respectively), with BME students scoring significantly

lower (mean rank = 54.71). Therefore, Hypothesis 1 is rejected.

For Hypothesis 2, no significant differences between White, Asian and BME
students on perceived individuals’ adjustment and support during the aforementioned
teamwork activities were found (H = 4.974, df = 2, p-value = 0.083). Therefore,

Hypothesis 2 is accepted.

For Hypothesis 3, there are significant differences between White, Asian and
BME students on individuals’ perceived decision-making during TBL teamwork
activities (H = 6.313, df = 2, p—value = 0.043). Asian students significantly show the
highest perceived participation in teams’ decision-making processes during team
activities (mean rank = 79.00), followed by White students (mean rank = 73.50) and BME

students (mean rank = 55.81). Therefore, Hypothesis 3 is rejected.

Discussion

This empirical study investigates the effects of the TBL model in teamwork performance

across ethnicities in a large, diverse engineering cohort. Specifically, it assesses how
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individual performance, individual adjustment and support, and decision-making abilities
were perceived across White, Asian and BME. As such, this study does not seek to
provide a casual model of the factors affecting the level of the reported perceived skills;
instead, it pursues an exploration of the student perceptions with regards to their

experiences with a TBL engineering module.

Drawing from the principles of the social constructivism learning theory (Figure
2) on which TBL is grounded (Vygotsky 1980), the educator acts as an expert guide to
learning by guiding the discussion generated in the social context of a class organised in
a number of diverse teams. Such guided discussion is originated from the outcomes of
authentic application exercises and minimises more conventional passive learning
strategies in the class. TBL also enables students to compare their understandings with
those of their peers during the tRAT and the application exercises, and this induces an
internal reflection process of dealing with conflicting understandings, opinions and
evidence to build new schemas in line with the social constructivism learning theory.
Also learners go through a reflection process on the received feedback on their own

individual performance during TBL tasks.

Insert Figure 2 here

In relation to Hypothesis 1, significant differences in perceived individual
performance across the three ethnicity categories were found; i.e., the implementation of
TBL seems not to have been able to completely remove perceived differences in
individuals’ performance between White, Asian and BME engineering students during

teamwork activities. Although, several measures have been recently launched by the UK
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government to drive change in tackling the attainment and achievement gap between
ethnic groups across higher education institutions (DiversityUK 2019), there is still a
significant lack of rigorous, theory-underpinned research to help understand the
experiences of BME students in higher education that can recognise the potential grounds
behind their prospective lower individual performance. Despite the solid theoretical
grounds of the TBL model underpinned by the idea that learning and development are
fundamentally tied to communicative interactions with others, individuals’ performance
are also related to inherent characteristics to the unique social and cultural context of the
learners and their process of learning in a team. In this regard, Cotton et al. uncovered a
series of individual experiences aligned with our finding (Cotton, Joyner et al. 2016).
BME students were observed to be more likely extrinsically motivated to attend
university (e.g., by future career, course reputation or family influences) compared to
their White counterparts, who were more likely to be more intrinsically motivated (e.g.,
by interest in the subject or personal development). The researchers found out how the
family influence might end up in BME students being more likely to apply for courses in
which they have minor interest, therefore inducing a significant lack of engagement with
the subject and adopting surface learning approaches. BME students have also reported
to encounter external, environmental obstacles that inhibited their experience of fulfilling
their psychological needs for competence, relatedness and autonomy; thus possibly
undermining their desire to achieve their full learning potential in some cases (Bunce,

King et al. 2019).

In relation to Hypothesis 2, significant differences in perceived adjustment and
support across the three ethnicity categories were not found; i.e., the implementation of
TBL seems to have been able to promote empathic attitudes to support weaker peer team

members between White, Asian and BME engineering students during teamwork
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activities. This result is well in line with the recent findings that evidenced how TBL had
facilitated the acquisition of interpersonal collaborative skills, including communicating
with team members, managing personalities and working styles, and developing

commitment to the team (Walker, Lang et al. 2020).

Unlike other research studies which identified ethnicity as a factor that had caused
disempowerment in TBL environments in terms of peers’ work adjustment (Cartwright
2015), the observations from our study on a TBL engineering module point out that
students consistently adjusted their individual work style to support others regardless of
their ethnic background, and for the benefit of the team success in solving the assigned
tasks. While the connection between knowledge construction and the social learning
environment characterised by the adjustment and support of team members is buoyed by
the social-constructivist learning theory (Vygotsky 1980), most of the TBL literature has
been focused on providing evidence for improved learning outcomes in different subjects
(Haidet, Kubitz et al. 2014, Swanson, McCulley et al. 2019), particularly across STEM
disciplines (Greetham and Ippolito 2018, Parappilly, Woodman et al. 2019, Leupen
2020). However, little has been done so far to develop rigorous research to ascertain the
factors related to behavioural changes towards working in TBL teams or to the student
perceptions of the model and the learning gained from applying it (Preast 2012, Alvarez-

Bell, Wirtz et al. 2017, Cunha, Amendola et al. 2018).

In relation to Hypothesis 3, significant differences in perceived individual
decision-making across the three ethnicity categories were found; i.e., the implementation
of TBL seems not to have been able to equally promote perceived individuals’ decision-
making during teamwork activities. Despite the importance of the TBL educator role to
provide a reflective guidance process as a way to promote an open and inclusive social

learning environment, such guide may not be necessarily significant to improve team’s
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quality of decision-making (Alizadeh, Mirzazadeh et al. 2017). Instead, individual’s
participation in decision-making processes within teams is largely affected by the power
distance and individualism constructs characterising diverse teams (Garcia-Cabrera and
Garcia-Soto 2010). Although usually applied in the context of working environments as
a proxy of the extent to which the less powerful members accept and expect that power
is distributed unequally (Hofstede 2011), working teams characterised by a low power
distance show greater disposition towards participatory decision-making since hierarchy
is understood by its members as inequality of roles, thus resulting in higher interaction
between team members (Bochner and Hesketh 1994) and diluting the effect of working
identities characterised by dominant-subservient interactions in ethnic-diverse teams
(Gulati and Carbado 2000). In the particular case of TBL, several case studies have
reported that BME students have blamed themselves for their subordination accepting
their working identities across their teams based on a narrative of lacking self-confidence
in their academic skills or valuing others’ opinions over their owns (Hunn 2014,
Cartwright 2017).

Individualism has also been associated with the lower individual willingness to
participate in decision-making within their teams (Bochner and Hesketh 1994, Pheng and
Yuquan 2002). Figure 3 illustrates that students’ adjustment and support to peers strongly
correlates with their participation in decision-making. Individualist attitudes of students
reflected by a perceived poorer support to their peers (i.e., low Q2 scores) seem to be
related to more individualistic approaches towards the process of decision-making when
working in teams (i.e., low Q3 scores). Nevertheless, this effect is not only observed
across the BME category, but also in the White and Asian groups, and therefore
individualism may not seem to be a plausible explanation behind the lower perceived

participation of BME students in decision-making.
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Insert Figure 3 here

Overall, the results reported in this work provide a knowledge base of how
engineering students perceive their peers’ performance in a TBL-based module rather
than a systemic model to determine the causes of such perceptions. Although diverse
teams bring a wide assortment of knowledge and perspectives that promotes more
creative and innovative outcomes (Van Knippenberg and Schippers 2007), engineering
educators and higher education institutions should be mindful of the fact that the
implementation of TBL by itself does not necessarily remove the perceptions of poorer

individual performance and decision-making skills of minority ethnics.

These results cannot certainly be interpreted to be exclusively subject-related, but
more likely to be a combination of the students’ cultural and social background, so
making students aware of good practice on how to deal with conflicting opinions and
decision making skills is likely to be needed if TBL is implemented across large, diverse
cohorts. For instance, the development of a team contract at the beginning of the TBL
module that includes expectations, individual and joint responsibilities and
communications plans can be a potential tool to improve students’ accountability and
perceived levels of individual performance and decision making (Schwartz 1994). Also,
supporting BME’s general interest in the engineering subject can improve their
perception of the educator as a learning facilitator, and ensuring their ability to thrive in
a problem-based education setting such as TBL may increase their awareness of their

own accountability (Jaeger and Adair 2014).

18



Although our findings shade light into the social context of TBL across mixed-
ethnicity teams and certainly show common trends with recent research on TBL, it is not
without its limitations. Overall, generalisability may be limited to similar cohorts of final-
year engineering students whose teams have been purposefully formed to account for
diversity factors, and this may represent a limited picture of the average cohort across a
number of home and overseas institutions. Furthermore, our sample group had been
previously introduced to personality style-based tests (i.e. Belbin’s test) and conflict
resolution workshops in their full-year engineering design modules, this potentially
increasing students’ awareness about good teamwork practice. Data were collected using
a peer-assessment instrument which makes possible to have introduced some undesirable
bias. However, peer-evaluation has proved to be more reliable than self-evaluations and
evaluations only based on the educator views about the students’ performance in their

teams (Battur, Patil et al. 2016).

Rigorous methodological approaches to investigate the social context of TBL is
still under development and the authors of this work have the confidence that it will serve
as a call for building research capacity to shape the evolution of the model and thus,
benefit higher education institutions from providing more global and inclusive student
experience models to respond to the 21% century demands from industries, governments

and businesses.
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Tables with captions

Table 1 Descriptive statistics based on normalised X;values

Question Mean Standard Deviation Minimum Maximum
Ethnicity Asian | BME | White | Asian | BME | White | Asian | BME | White | Asian | BME | White
Q1:

103 | 094 | 102 | 010 | 018 | 0.11 | 0.84 | 0.25 | 0.72 | 1.26 | 1.19 | 1.28
Performance
Q2:
Adjustment | 1.03 | 093 | 1.02 | 0.12 | 0.21 | 0.12 | 0.77 | 0.25 | 0.63 | 1.25 | 1.20 | 1.28
and support
Q3:
Decision- 103 | 094 | 102 | 011 | 019 | 011 | 0.78 | 0.25 | 0.64 | 1.28 | 1.19 | 1.30
making
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Figure Captions

Figure 1 Exemplar of a TBL sequence for a module consisting of three different units

Figure 2 Elements of the social constructivist learning (Vygotsky 1980)

Figure 3 Correlation between Q2 scores (individual adjustment and support) and Q3

scores (decision-making) for the sample group
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