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Abstract Educators have struggled to incorporate authentic team-based learning (TBL) into
the business curriculum despite increasing evidence that collaborative learning can enhance
learning outcomes. We investigate the use of online business simulations as a platform for
fostering authentic TBL for undergraduate and postgraduate business students studying at
seven institutions in Australia and Hong Kong. Quantitative analysis of 365 surveys is
supported by focus groups with 14 students. Structural equation modeling (SEM) is used to
model the relationships between teamwork, learning outcomes, and satisfaction. Qualitative
results support the statistical modeling and are presented to add further insights and conceptual
richness. The findings support our proposition that online business simulations provide an
authentic TBL environment, which contributes to learner satisfaction by supporting the
development of management-related learning outcomes through socially constructed meaning.
This conceptual contribution highlights further avenues for research and leads to some
practical implications for educators using simulation-based pedagogies.
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Introduction

The ascendance of neoliberal ideology and the concomitant shifts in education and labor
market policies have placed universities under increasing pressure to produce employable
graduates (Bridgstock 2009; Giroux 2010). The focus on employability has coincided with a
period of rapid growth in both business school enrolments and business degree granting
colleges and universities (Pfeffer and Fong 2002). This success has created a number of
challenges for business schools. Inevitably, larger class sizes have led to reduced levels of
interaction and transmissive teaching and assessment approaches that favor knowledge acqui-
sition over the teaching of employability skills (Arias and Walker 2004). Nearly three decades
ago, Leavitt (1989, p. 39) lamented that the design of business programs had created Bcritters
with lopsided brains, icy hearts, and shrunken souls.^Mintzberg (1996) argued that the typical
business school experience was too far removed from the context of management as a practice-
based craft. Very little appears to have changed in the intervening years, with Pfeffer and Fong
(2002, p. 85) observing that Bstudents learn to talk about business but it is not clear they learn
business.^

The ability to identify and work towards goals, communicate ideas, identify problems
and solutions, and make complex decisions are critically important employability skills for
business graduates. Despite increasing evidence that these skills can be developed and
enhanced through collaborative learning, instructors have struggled to effectively embed
meaningful collaborative learning opportunities into the business curriculum (Hansen
2006). While team-based learning and assessment tasks are commonly used in business
education, students often respond by dividing the task amongst team members who work
independently to complete component parts. This tendency for students to compartmen-
talize team projects limits opportunities for socially constructed meaning and the devel-
opment of higher order employability skills such as goal setting, strategic planning and
decision making. We address this issue by proposing and testing the argument that online
business simulations create opportunities for authentic team-based learning (TBL), which
in turn enhances learning outcomes and satisfaction.

With this in mind, we test the following two propositions: (1) Online business simulations
provide an authentic TBL environment that contributes indirectly to learner satisfaction by
supporting the development of management-related learning outcomes, and (2) online
business simulations provide an authentic TBL environment that contributes directly to
learner satisfaction. In the following section, we explore research on teamwork factors that
are relevant to the learning outcomes of online business simulations. In doing so, we consider
behaviors that influence teamwork performance such as team dedication and interaction. We
then review simulation-based learning as a tool for enhancing learning outcomes. Finally, we
review the evidence regarding learning outcomes and learner satisfaction with the use of
simulation-based pedagogies. This is followed by a description of the methodology, a
presentation and analysis of the results, and a conclusion outlining contributions, limitations,
as well as potential avenues for further research. While past studies have confirmed the
learning benefits of business simulations, the role played by TBL has been overlooked. The
key contribution of our work is to highlight that authentic TBL is an important mechanism
for enhancing the learning outcomes of online business simulations across multiple cohorts
of students studying in different institutional contexts.
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Literature review

This study is broadly situated within a constructivist education paradigm, with a focus on the
use of simulations as an instructional strategy grounded in social constructivism. Social
constructivists argue that learners construct knowledge through a social process of meaning-
making founded on interaction and collaboration (Vygotsky 1978; Piaget 1952; Brown et al.
1989). Collaborative learning techniques have frequently been examined as a means to
develop a range of skills and knowledge through socially constructed meaning (e.g.,
Johnson et al. 1998; Terenzini et al. 2001; So and Brush 2008). Both high and low achievers
in collaborative learning teams have been shown to outperform their counterparts in individual
learning environments (Ocker and Yaverbaum 2001). Similarly, student learning outcomes
were perceived to be higher in collaborative online courses than in courses where students
worked individually (Arbaugh and Benbunan-Finch 2006).

The socio-affective and cognitive dimensions of collaborative learning have been examined
in a number of studies (e.g., Terenzini et al. 2001; Proenca 2009; Huang et al. 2010; Chaparro-
Peláez et al. 2013). Cognitive theories of collaborative learning examine the influence of
collaboration and communication on individual learning (Dillenbourg et al. 2009). Social
learning theories contend that collaborative learning involves social interaction with a com-
munity of learners and teachers and the acquisition and sharing of experiences or knowledge
(Zhu 2012). LaPointe and Gunawardena (2004) found that these social interactions had a
strong effect on the learning outcomes reported by students.

Collaborative learning methods have been shown to promote both socio-affective and
cognitive learning, resulting in higher levels of learner satisfaction (Chaparro-Peláez et al.
2013; Ocker and Yaverbaum 2001). However, as Dillenbourg (1999) observed almost two
decades ago, collaborative learning includes such a wide variety of approaches that any effort
to agree on a shared understanding of the term would be unproductive. He observes that: Bthe
broadest definition of ‘collaborative learning’ is that it is a situation in which two or more
people learn or attempt to learn something together^ (p.1). To move our discussion beyond
this broad definition, we focus our attention to team-based learning (TBL) as a more specific
collaborative learning approach.

Authentic team-based learning

There can be very little doubt that the ability to work in a team is one of the most highly
sought-after skills in business. A cursory glance at the skills mentioned most frequently
in business-related job advertisements clearly reveals an employer penchant for team-
work and collaboration skills. In Australia, teamwork and collaboration skills feature
prominently in statements of graduate attributes for most public universities. The nation-
al Core Skills for Work Framework explicitly acknowledges the importance of
Bconnecting and working with others.^ According to the framework, this skill area is
about Bbuilding the work-related relationships needed to achieve an outcome within a
workgroup, or achieve goals through team-based collaborations^ (DIISRTE 2013, p.29).
The Australian Qualifications Framework (AQF) also mandates that learners should be
provided with opportunities to develop collaborative skills through participation in teams
(Australian Qualifications Framework Council 2013).
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Given the aforementioned benefits of collaborative learning and the importance of team-
work skills, it is not surprising to find that many business schools require students to
participate in teams to accomplish learning and assessment tasks. The co-creation and co-
construction of knowledge require interaction and interdependence between team members
(Chaparro-Peláez et al. 2013; Gros and López 2016; Van den Bossche et al. 2006). Interaction,
in this context, refers to the relationships established amongst team members and is seen as
central to performance and satisfaction. Following Thibaut and Kelley (1959), interdepen-
dence means that group members must perceive some value in working together. This can be
established through task or role interdependence, shared team goals, and the creation of
complementary roles for each team member (Palloff and Pratt 2005). We argue that many
common team learning and assessment activities designed by business educators require
limited interaction to successfully perform the task. The learning design often does not require
task or role interdependence and students therefore perceive little value in working collabo-
ratively to define and achieve common goals, co-create knowledge, and share experiences. As
a consequence, students respond by dividing the task amongst team members who work
independently to complete component parts. This tendency for students to compartmentalize
team projects limits opportunities for the development of higher order business skills.

A number of authors have argued that knowledge should be situated in the activities,
context, and culture in which it is developed and applied (Brown et al. 1989). Collins et al.
(1991) proposed a Bcognitive apprenticeship^ learning model that focusses on easily observ-
able, real-world tasks where the skills that are developed are inherent in the task itself. More
recently, Herrington and Oliver (2000) have built on this work by developing an instructional
design framework for authentic learning environments that includes nine key elements. The
authentic learning framework recommends that knowledge should be constructed collabora-
tively using learning contexts and activities that reflect the way knowledge and skills will be
used in real life. This notion of authenticity is similar to discussions about context fidelity and
psychological fidelity in other parts of the education literature, notably in simulation-based
training (Beaubien and Baker 2004; Reeves and Okey 1996).

We build upon these ideas in this paper by focusing on Bauthentic team-based learning^ or
authentic TBL. Based on the literature discussed above, we propose that authentic TBL
consists of authentic contexts and activities that require interaction and interdependence
between team members to produce skills development and knowledge co-creation. We argue
that online business simulations, when combined with appropriate pedagogies and assessment,
provide one example of a learning environment that contains all of these elements.

Online business simulations

Simulations have become an increasingly popular teaching and learning tool in higher
education. Simulations offer a number of advantages over other experiential learning methods,
including greater interaction in teamwork and collaborative learning (Drake et al. 2006) and
enhanced learner engagement (Fripp 1997; Feinstein et al. 2002; Edelheim and Ueda 2007). A
recent Australian audit has estimated that there are over 50 commercially available online
business simulations (Benckendorff et al. 2015).

Some business simulations focus on specific functional areas of business such as account-
ing, finance, marketing, or business ethics, while others adopt an enterprise-wide approach that
emphasizes the relationships between the various functional areas of an organization. The
scope of this study is limited to enterprise-wide online business simulations that encourage
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learners to step outside their disciplinary focus by engaging in cross-functional decision
making and problem-solving (Clarke 2009). These authentic business simulations typically
require team members to take responsibility for specific functional areas while interacting with
each other to obtain successful outcomes for their organization. More importantly, the cross-
functional nature of enterprise-wide simulations increases interdependence between team
members.

The use of teams in simulation-based training is well established in medicine and allied
health education (Beaubien and Baker 2004; Shapiro et al. 2004). Many simulation-based
pedagogies are designed to encourage students to actively engage in collaborative learning
modes (Ocker and Yaverbaum 2001; Drake et al. 2006). Despite the fact that many online
business simulations require students to collaborate in teams, only a small number of studies
have examined the role of teamwork and learning outcomes (Anderson 2005; Chasteen 2016;
Drake et al. 2006; Jensen 2003; Martín-Pérez et al. 2013). For example, Coffey and Anderson
(2006) found that team dynamics influenced the perceived value students placed on the
learning experience. Similarly, Xu and Yang (2010) found that team interaction and psycho-
logical safety within a team supported synergistic knowledge development. However, evi-
dence of the true benefits of authentic TBL remains somewhat elusive in the context of
business simulations.

Learning outcomes and satisfaction

The literature generally supports the notion that business simulations are effective at develop-
ing critical thinking, problem-solving, and cross-functional decision-making skills
(Chakravorty and Franza 2005; Clarke 2009). It has been suggested that simulations have a
particular pedagogical value when focused on the development of decision-making and
interpersonal skills within teams (Lamont 2001; Drake et al. 2006). This is because the
interactive and interdependent environment created by many simulations can foster the
development of social skills required by teams to solve problems (Dimitropoulos et al.
2008; Huang et al. 2010). An exploratory qualitative study by Devitt et al. (2015) provides
further support for the notion that team-based simulations enhanced interpersonal skills such as
communication, negotiation, decision-making, leadership, and conflict management. The
outcomes of simulation-based learning can also be evaluated by assessing how students
perceive their learning experience (Schumann et al. 2001). Koh et al. (2010) tested the extent
to which simulation-based learning met students’ perceived satisfaction of psychological needs
and motivation.

Studies of the learning outcomes of simulations have, however, produced mixed results
(Anderson and Lawton 2009; van Staalduinen and de Freitas 2011; Keys and Wolfe 1990).
This is primarily because the measurement of learning outcomes is complex. Some researchers
have attempted to use objective measures such as student grades and simulation performance
while others have measured student perceptions of acquired learning outcomes. Objective
measures of student performance, such as grades for exams and assessment tasks related to the
simulation have been found to be problematic because they do not account for the skills and
knowledge students bring to the learning context prior to commencing the simulation. Given
these challenges, many authors have relied on self-reported measures of skills and knowledge
acquisition. While these measures are more subjective, they allow for individuals to reflect on
their learning through a process of internal benchmarking by comparing skills and knowledge
prior to the simulation with skills and knowledge acquired during the simulation. While this
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approach is not without criticism (Bowman 2010; Porter 2011), several recent studies have
continued to affirm the validity of self-reported learning outcomes, particularly when students
are required to reflect over shorter time periods (Anaya 1999; Pike 2011; Douglass et al. 2012).
Furthermore, some of the limitations of quantitative self-reported measures can be overcome
by adopting a mixed methods design that includes qualitative findings (Creswell 2002).

While many authors have examined learning outcomes and student satisfaction, these
concepts are usually treated separately as dependent variables. Few studies have examined
the notion that the accomplishment of learning outcomes may mediate the relationship
between teaching and learning approaches such as TBL and student satisfaction.

Methodology

The methodological design consisted of a mixed methods approach using a sequential
explanatory design (Creswell 2002). The first phase of the data collection consisted of a
self-administered questionnaire designed to measure student perceptions of teamwork, learn-
ing outcomes, and satisfaction. Following this quantitative phase, focus groups were conduct-
ed to further explore students’ understanding of teamwork and its impact on student learning.

Quantitative sample and data collection

The quantitative data collection consisted of two stages: (1) a pilot study to refine the
questionnaire and (2) primary data collection. Data for the pilot study were collected in early
2014 from 166 students studying at a tertiary institution in Australia. Following this, primary
data were collected in 2014 and 2015 from seven tertiary education institutions in Australia
and one in Hong Kong. The sampling strategy was designed to increase the diversity of
students and simulations to allow for the results to be more generalized. The sample included
courses covering topics such as strategy, service operations, corporate social responsibility,
human resource management, aviation management, and managerial decision making. Self-
administered questionnaires were distributed to undergraduate and postgraduate students either
in hard copy provided in class or through an online link. The survey was administered at the
end of the teaching period once students had already finished their interaction with the
simulation. A total of 400 surveys were completed, with the final sample consisting of 365
valid surveys. A profile of the sample is presented in Table 1.

The majority of respondents were full time students (92.9%) in the final year of their
undergraduate studies (63.7%). Sixty-seven percent were female students, and 51.2% were
between 22 and 24 years of age. Despite most of the data collection taking place in Australia,
the majority of students were from Hong Kong (24.1%) and China (22.2%), followed by
Australia (19.7%). More than half of the students (54.5%) came from a non-English speaking
background (NESB) and almost half of the students (42.2%) were in part-time/casual employ-
ment while studying.

All simulations included in the sample were total enterprise business simulations requiring
students to work in teams to set up a business and to achieve various business goals. All of the
simulations were run over a number of weeks to allow students to experience several business
cycles. In all cases, teams competed against each other in a virtual marketplace. Teams were
required to make decisions about operations, strategy, marketing, human resources, finance,
and sustainability within each cycle. Students had to work together in teams because the
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success of their business was predicated in a high level of task interdependence. Decisions and
actions undertaken in one area of the simulated business impacted on other aspects of the
business. The courses within which the simulations were undertaken were typically advanced
final year or postgraduate courses where the learning outcomes required learners to work in a
team to integrate and apply business knowledge and skills. In order to achieve these outcomes,
students completed a number of teamwork learning and assessment activities, including
developing a business plan or proposal, setting up the online business, analyzing and reporting
on business performance, and making decisions about the business and its operations.

Table 1 Profile of respondents

Characteristics No. Percentage (%)

Gender (n = 356)
Female 238 66.9
Male 118 33.1
Age groups (n = 346; mean = 23.9)
19 to 21 years 76 22.0
22 to 24 years 177 51.2
25 to 30 years 77 22.3
Over 30 years 16 4.6
Nationality (n = 365)
Hong Kong 88 24.1
China 81 22.2
Australia 72 19.7
South Korea 27 7.4
Japan 10 2.7
Malaysia 10 2.7
Vietnam 10 2.7
Other 67 18.4
Student characteristicsa (n = 365)
Studying part-time 26 7.1
Studying externally 27 7.4
Non-English-speaking background 199 54.5
Working part-time 154 42.2
Working full-time 32 8.8
Year level (n = 350)
First year 50 14.3
Second year 26 7.4
Final year 223 63.7
Postgraduate 51 14.6
Simulation used (n = 365)
HOTS 237 64.9
IDLE 60 16.4
Airline Online 28 7.7
Ramsden 25 6.8
RevSim 15 4.1
Institution (n = 363)
Griffith University 231 63.6
The University of Wollongong 60 16.5
The University of South Australia 25 6.9
The University of Queensland 20 5.5
William Angliss Institute 15 4.1
International College of Management Sydney 11 3.0
La Trobe University 1 0.3

aMultiple response items
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Measures

The questionnaire consisted of statements measuring the key constructs of interest within the
model including perceptions about teamwork (independent variable), perceptions about ac-
quired learning outcomes (mediator/dependent variable), and student satisfaction (dependent
variable). Respondents were asked to indicate their level of agreement with each statement
using a seven-point Likert scale (1 = Strongly Disagree … 7 = Strongly Agree). The question-
naire included 17 statements about teamwork adapted from Chaparro-Peláez et al. (2013),
Coffey and Anderson (2006), Huang et al. (2010), Hurme (2010), and Ocker and Yaverbaum
(2001). Perceived learning outcomes included a mix of 14 statements about business knowl-
edge and skills adapted from Kendall and Harrington (2003), Martin and McEvoy (2003), and
Vos and Brennan (2010). Learner satisfaction was measured by evaluating satisfaction with the
simulation itself, the use of the simulation as a learning tool and whether the simulation met
expectations. Eleven items were adapted from Chaparro-Peláez et al. (2013), Martin and
McEvoy (2003), Lo (2010), and Teo and Wong (2013). Respondents in the pilot study
indicated that the survey was easy to follow but identified several issues with wording, and
some statements were adjusted to ensure face validity. The full set of statements used in the
final questionnaire is included in Appendix Table 6 at the end of this paper.

Qualitative sample and data collection

In order to complement the data collected through the survey, focus groups were conducted
with students who used one of the simulations. The purpose of the focus groups was twofold.
Firstly, we were interested in hearing the team members discussing team dynamics and their
satisfaction with the simulation as part of their learning experience. Secondly, it was also an
opportunity for the research team to gain further insight into the responses obtained in the
survey. Three focus groups, comprising a total of 14 students, were conducted across two
institutions in Australia. One of the focus groups consisted of five postgraduate students using
Airline Online, while the other two groups consisted of two teams with four and five
undergraduate students using HOTS. Groups were chosen based on their performance, two
very successful groups and one that struggled to succeed in terms of profitability of their online
business. The focus group sessions lasted for approximately 30 min each. Saturation of
opinions was detected following the transcription of the three focus groups, and it was
determined that additional focus groups would not provide further insights.

Results

Quantitative results

Before analyzing the data, the dataset was cleaned by removing invalid responses. The analysis
included two stages. The first stage was designed to evaluate the measurement model through
the use of exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). The
second stage included the development, testing and analysis of the structural model. The
proposed model was tested to determine simultaneous relationships between the latent vari-
ables and the overall fit of the model to the data. Exploratory factor analysis was conducted
using the Statistical Package for the Social Sciences (SPSS 25.0), while confirmatory factor
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analysis was computed using AMOS 25.0. Structural equation modeling (SEM) was used to
analyze the proposed relationships.

Exploratory factor analysis was conducted on the pilot study data and was conducted on all
items within the proposed model. This step was taken since some elements of the measurement
model were previously untested. The final solution resulted in three factors: labeled teamwork,
learning, and satisfaction. The total variance explained by the three factors was 71%. The
maximum likelihood extraction method was used due to the skewness of the data, with Kaiser-
Meyer-Olkin measure of sampling adequacy = 0.96. Bartlett’s test of sphericity results were
χ2 = 9922.8 df = 351, p < 0.000.

Teamwork in the context of online business simulations consisted of 12 items, as presented
in the Appendix Table 6. These items were a combination of socially shared metacognition,
interaction, and interdependence. The perceived learning outcomes factor comprised seven
items, and the student satisfaction factor contained eight items (see Appendix Table 6). To
confirm the measurement model, a subsequent confirmatory analysis was conducted on the
primary dataset to evaluate and refine the resulting scales (Gerbing and Anderson 1988).
Confirmatory factor analysis was conducted to confirm the structure found in the exploratory
factor analysis (EFA). The CFA model with all the scale items from the EFA resulted in a good
fit to the data (χ2 = 906.5 (df = 321, p < .00), χ2/df = 2.8, CFI = 0.94, RMSEA = 0.07 (0.06,
0.07) and SRMR= 0.04.) The chi-square was significant, but this result was expected due to
sample size (Anderson and Gerbing 1988; Hair et al. 2014). The normed chi-square was just
above the recommended cutoff of 2.0 but less than 3.0. The CFI was under 0.95, and the
RMSEAvalue was just slightly above the recommended good fit of 0.05. The SRMRwas well
below the marginal acceptance level of 0.08 (Hair et al. 2014).

Although the fit indicators suggest an adequate fit, a few standardized residuals were
greater than 4.0, which is an indication of problems or misfit (Hair et al. 2014). One item
used to measure teamwork was of concern and was deleted from the model, as it did not
represent a unique attribute. Further evaluation identified a similar problem with learning
outcomes, with two items deleted from the model. The removed statements referred to
understanding specific business functions such as planning and marketing. These items may
be less reliable across multiple cohorts because student responses are likely to vary based on
the features of particular simulations as well as comfort, familiarity, and competence across
three significantly different disciplines. The final constructs and items are shown in Table 2.
This revised CFA model resulted in a better fitting model (χ2 = 437.4 (df = 225, p < .000), χ2/
df = 1.9, CFI = 0.97, RMSEA= 0.05 (0.04, 0.06) and SRMR= 0.03). The chi-square was
significant; however, the normed chi-square was below the recommended cutoff of 2.0. Both
the CFI and RMSEA values were below the recommended good fit of 0.05. SRMR was well
below the marginal acceptance level of 0.08. As teamwork was originally expected to be a
multivariate construct, two indicator errors were found to be correlated and were freed due to
the theoretical nature of the constructs: Bmy team was dedicated to the task^ an Bmy team
worked well together.^ In order to cross validate the model, a random set of responses were
drawn from the sample and subsequent analysis resulted in a good fitting model (χ2 = 454.9
(df = 225, p < .000), χ2/df = 2.0, CFI = 0.95, RMSEA= 0.07 (0.06, 0.07) and SRMR= 0.04).

The construct reliability of all factors was assessed using Cronbach’s alpha. Reliability for
all factors was above 0.89, indicating that these measures consistently represent the same latent
construct (Hair et al. 2014). For convergent validity, the average variance extracted (AVE) for
each latent construct was calculated and found to be greater than 0.5, as shown in Table 2. This
confirms convergent validity for the model. As the AVE is sensitive to a lack of convergent
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validity, it can be used to assess discriminant validity. For discriminant validity to be
confirmed, the AVE must exceed the squared correlation between the two factors, as shown
in Table 3.

The final step in the analysis process involved investigation of the relationships amongst the
latent variables through the structural model using maximum likelihood estimation. The

Table 2 Factors and reliability measures

Constructs Standardized
regression weights

Construct
reliability

Average
variance
extractedb

Teamwork
My team interactions helped me to understand
other points of view

0.910 0.967 0.726

My team worked well together 0.896
I was able to learn new skills and knowledge
from other members in my team

0.877

The unique skills and talents of each team member
was fully valued and utilized

0.872

My team actively exchanged ideas using online tools 0.849
Most of the time, members of my team asked each
other for feedback on their work

0.845

My team was dedicated to the task 0.838
Key decisions about our company were made by
the entire team

0.832

Team members acknowledged the points of view of others 0.823
Working as a team allowed me to work smarter, not harder 0.814
The contributions of other team members assisted my
understanding of the simulation

0.813

Learning outcomes
Understanding of operations 0.877 0.898 0.638
Understanding of strategic management 0.820
Problem-solving skills 0.788
Understanding of staffing 0.766
Understanding of finance 0.736
Satisfaction
Overall, I am satisfied with the simulation as a learning tool 0.904 0.956 0.755
Overall, I learned a lot from the simulation 0.897
Overall, the simulation has met my expectations 0.887
I am satisfied with the online software application
used for the simulation

0.867

The skills and knowledge learnt during the simulation will
be useful for my future career

0.849

I enjoyed learning with the simulation 0.840
The simulation made the course more interesting 0.835

a Construct validity was computed for each factor using Cronbach’s alpha (Hair et al. 2014)
b The average variance extracted was computed as an indicator of convergent validity (Hair et al. 2014)

Table 3 Means, standard deviations, and construct correlations

Variables M SD TW LO SAT

Teamwork (TW) 5.649 1.103 1.000
Learning outcomes (LO) 5.412 0.981 0.404 1.000
Satisfaction (SAT) 5.371 1.198 0.504 0.798 1.000
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structural model contains one exogenous latent variable of teamwork and two endogenous
latent variables of student learning outcomes and student satisfaction. See Appendix Table 6
for final constructs and items.

The overall fit of the structural model to the data was good (χ2 = 437.4 (df = 225, p < .000),
χ2/df = 1.94, CFI = 0.97, RMSEA = 0.05 (0.04, 0.05), and SRMR = 0.03). There was a
significant relationship between teamwork and perceived learning outcomes (b = 0.403,
p < .05). There was also a strong relationship between perceived learning outcomes and
student satisfaction (b = 0.708, p < .05), thus supporting the direct effect of the mediator on
the outcome variable. Teamwork had a significant direct influence on student satisfaction (b =
0.218, p < .05). However, perceived learning outcomes mediated student satisfaction, as
shown in Table 4. An alternative model was tested to determine if there was only an indirect
effect from teamwork to student satisfaction. The results were significantly worse (χ2 = 467.57
(df = 226, p < .000), χ2/df = 2.07, CFI = 0.97, RMSEA= 0.05 (0.04, 0.06), and SRMR= 0.07),
so the direct path was retained in the model. The full results of the model are shown in Fig. 1.

Qualitative results

The qualitative results from the student focus groups add further insight to the structural
model. The focus groups were recorded and comments were transcribed and subjected to
a thematic analysis. Key themes and concepts were coded manually by reading the
transcripts and creating a list of recurring concepts (Braun and Clarke 2006). These
concepts were then combined into themes. This process was undertaken independently
by three researchers who then compared and combined their coding schemes and
findings. This process was used to reduce the inherent subjectivity associated with
coding qualitative data. Key themes included (1) the importance of communication, (2)
interdependence of team roles, (3) limited opportunities to learn from other teams, (4) the
skills developed through team interactions that were perceived to be authentic, and (5)
the impact of teamwork on student satisfaction. These themes and the respective notes
and direct quotes provided during the focus groups are presented at Table 5.

Overwhelmingly, students found that the teamwork enhanced their learning and
problem-solving. In addition, the simulation provided an authentic learning experience.
One negative aspect identified by all participants was the amount of time they spent on
the simulation, constantly checking their performance and improving their decisions as
required since business cycles occurred on a weekly or bi-weekly schedule. Hence, time
management skills were identified as paramount to successfully juggling the extra load
required by the simulation with other teaching, work, or personal commitments.

Overall, students appreciated the opportunity offered to learn from the simulation,
with some statements to support this claim including Bapply the knowledge in a more

Table 4 Structural model: direct and indirect effects of teamwork on learning outcomes and satisfaction

Constructs Direct effects Indirect effects Total effects Hypothesis

Teamwork → learning outcomes 0.403* 0.403* Supported
Teamwork → satisfaction 0.218* 0.286* 0.504* Supported
Learning outcomes → satisfaction 0.708* 0.708* Supported

N = 365. Standardized effects provided

*p < 0.05
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practical way ,̂ having the opportunity to make mistakes that Bprobably people won’t
forgive^ in the real world, viewing the simulation as Bsomething special that you will
always remember,^ and acknowledging that Bhands-on experience is important.^

Discussion and conclusion

Our findings indicate that authentic TBL can encourage students to cooperate, exchange
ideas, and share experiences to develop knowledge and skills. We have also identified
that online business simulations provide an authentic learning context for students to
develop and apply management knowledge and problem-solving skills. Both the quan-
titative and qualitative analyses indicate that online business simulations create oppor-
tunities for authentic TBL that enhance self-reported learning outcomes. Furthermore,
our quantitative modeling has demonstrated that these synergies enhance student enjoy-
ment and satisfaction with the learning experience.

The data collected from the survey and focus groups identify the important role of
authentic TBL in enhancing the learning outcomes and satisfaction reported by students
after using a business simulation. The dynamic and cross-functional nature of the
simulations included in this study created interdependencies and encouraged frequent
and meaningful interactions between team members. The need to engage with other team
members and to understand their points of view was critical to maintaining a competitive
business and developing vital teamwork skills. Rather than synthesizing parts of an
assignment as most team-based activities require, individuals adopted specific functional
roles resulting in divergent opinions about how to advance the virtual organization. This
context allowed for disagreements to flourish and forced individuals to consider and
learn from the perspectives of other team members, thereby creating an interdependent
learning community grounded in practice.

The authentic nature of the simulation, mirroring a number of managerial and oper-
ational decisions made in real world organizations, also provided opportunities to acquire
or improve problem-solving skills and understand operations and strategic management.
Students indicated that the simulation provided the opportunity to understand Breal-
world^ problems faced by organizations. Students also stated their satisfaction with the
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use of simulations as a learning tool and the enjoyment of learning with the use of
simulation.

These findings make several conceptual and practical contributions. Conceptually, this
paper provides evidence that TBL plays an important role in enhancing the learning
outcomes reported by students after using an online business simulation. This finding
conforms with the social constructivist perspective of learning, which argues that knowl-
edge and skills acquisition is enhanced by interactions with peers. The practical impli-
cation of this finding is that educators need to consider how opportunities for socially
constructed meaning can be supported and embedded into the curriculum. Non-
traditional pedagogies that incorporate authentic TBL can support collaboration and
provide learners with opportunities to experience multiple perspectives. Innovations such

Table 5 Key themes and indicative quotes from the focus groups

Key themes Notes from focus groups or students’ quotes

Importance of communication Communication between the team members was mentioned as a very
important skill for the overall performance of the team:

I don’t think I’ve ever communicated so much with my team members in a
group before. Ten o’clock at night I’d be messaging [another student]. It
was just constant.

The ability to listen to other points of view and resolve conflict was a key
learning outcome:

The marketing manager would always argue with the finance manager.
Since the finance manager would always say ‘keep your eyes on your
budget or your forecasting allowance for a year you’re spending’. But
the marketing manager would say ‘how am I supposed to increase my
productivity or advertising efficiency if I can’t spend any money’? So …
they actually have to compromise and find other alternatives.

Interdependence of team roles The interdependence of organizational roles and competitive nature of the
simulation required then to work more closely with their team members:

This is one of those team assignments where if you did have one member
that wasn’t as involved as the rest it would really let down the whole
team. […] This is one of those assignments where everybody really does
have to contribute equally.

Limited opportunities to learn from
other teams

It was difficult to learn from peers outside their team as they perceived that
any help would hinder their final performance in the simulation:

We didn’t have any communication with other teams because our class was
extremely competitive. It seemed like nobody wanted to share their
secrets with anybody else […] So, we would have loved to have been
able to talk to other groups to see what they were doing.

Skills developed through authentic
team interactions

The simulation provided authentic opportunities to solve problems
collaboratively, manage conflict, and make decisions:

I learned that every single decision being made by every team member
could potentially affect my role… You can’t really separate everything…
accountability is really spread across the team.

The results of the weekly batches allowed students to develop
problem-solving skills that really help us to make decisions or come up
with solutions in a short time.

Impact on student satisfaction Unlike other forms of group work, the simulation provided a sense of
meaningful teamwork.

I’m the first person to say I absolutely hate teamwork…I hate teamwork
with a passion. It’s probably because I’ve never had a good team but this
time I’ve had a good team.

Yeah, overall, I do think the simulation was beneficial to my learning and it
helps working in a team, it was great.
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as flipped classrooms provide opportunities for teams to interact during class time,
allowing the instructor to become a facilitator of learning. Team interaction can also be
encouraged outside the classroom by guiding students to use readily available online
collaborative tools such as wikis, Facebook pages, and Skype. The qualitative analysis
highlights that learning activities should not only support and encourage interaction
within teams but also foster an understanding of the dynamics of competition between
teams.

This study presented both quantitative and qualitative results based on self-reported
measures of learning outcomes. A cross-sectional mixed methods design was adopted to
add further insight as recommended by Creswell (2002). However, this approaches also a
number of limitations that highlight opportunities for future research. First, while the
qualitative results confirmed the quantitative analysis, future studies may benefit from
including objective measures of learning gains alongside self-reported measures. Second,
the study was based on a large sample of students consisting of several cohorts using
different business simulations. Our key argument is that authentic TBL is an important
mechanism for enhancing the learning outcomes of online business simulations across
multiple cohorts of students studying in different institutional contexts. The cross-
sectional methodological approach was therefore not designed to analyze or control for
differences between cohorts, but rather to identify consistent patterns and relationships
that can be generalized across all cohorts. The model that emerged from our analysis was
robust and stable and further reinforced by the qualitative data. Nevertheless, we
acknowledge that differences in student characteristics, teaching approaches, and peda-
gogical may influence learning outcomes. It would therefore be useful to conduct further
research on the influence of teamwork on simulation learning outcomes in other cultural
settings and learning contexts, as identified by Stepanyan et al. (2014). The understand-
ing, expectations, interactions, and outcomes of TBL are likely to be influenced by the
cultural and anthropological backgrounds of learners. A comparison of differences
between collectivist and individualistic cultures or Confucian and Western learners
would be instructive. In addition, it would be interesting to measure how simulations
could enhance learning outcomes by tracking and analyzing the progress of one cohort of
students using simulations across several years of study. Likewise, it would be useful to
compare the use of authentic TBL in simulations with situations where students were
required to use simulations on their own.

This study focused on the student perspective. Including graduates and alumni in
future studies would provide additional insight into whether participation in online
business simulations resulted in improved employment or promotion outcomes. It would
also be beneficial to explore instructors’ views about the value of teamwork in facilitat-
ing the acquisition and development of learning outcomes when using online business
simulations. This line of inquiry might focus on the pedagogies, assessment, and support
mechanisms instructors used to encourage meaningful team interactions that optimize
learning outcomes.
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Appendix

Table 6 Key quantitative measures

Construct Item name Statement Retained
items

Teamwork Teamwork1 It was easy for the team to agree on important decisions
Teamwork2 Key decisions about our company were made by the entire team E, C
Teamwork3 I was comfortable sharing my ideas with my team
Teamwork4 Most of the time, members of my team asked each other for feedback on their

work
E, C

Teamwork5 Team members acknowledged the points of view of others E, C
Teamwork6 There was a team leader who guided the simulation
Teamwork7 The contributions of other team members assisted my understanding of the

simulation
E, C

Teamwork8 My team had regular meetings to evaluate our performance E
Teamwork9 My team performed well in the simulation
Teamwork10 My team was dedicated to the task E, C
Teamwork11 My team worked well together E, C
Teamwork12 My team actively exchanged ideas using online tools E, C
Teamwork13 The unique skills and talents of each team member was fully valued and utilized E, C
Teamwork14 My team interactions helped me to understand other points of view E, C
Teamwork15 Working as a team allowed me to work smarter, not harder E, C
Teamwork16 I was able to learn new skills and knowledge from other members in my team E, C
Teamwork17 Competition between teams motivated me to spend more time on the simulation

Learning Outcomes1 Problem-solving skills E, C
Outcomes2 Planning skills E
Outcomes3 Understanding of finance E, C
Outcomes4 Understanding of marketing E
Outcomes5 Understanding of staffing E, C
Outcomes6 Understanding of operations E, C
Outcomes7 Understanding of strategic management E, C
Outcomes8 Understanding of how the different departments of an organization interact with

each other
Outcomes9 Understanding of ‘real world’ problems faced by organizations
Outcomes10 Knowledge of key business terms, concepts and conventions
Outcomes11 Ability to apply my knowledge to a business
Outcomes12 Ability to analyze data
Outcomes13 Ability to evaluate problems and make decisions
Outcomes14 Ability to create new ideas or plans

Satisfaction Enjoy1 The simulation was challenging
Enjoy2 I enjoyed learning with the simulation E, C
Enjoy3 The simulation made the course more interesting E, C
Enjoy4 The simulation allowed me to build on knowledge gained from previous courses
Enjoy5 The simulation allowed me to learn from my mistakes through trial and error
Enjoy6 I feel I am more ‘work ready’ after using the simulation E
Enjoy7 The skills and knowledge learnt during the simulation will be useful for my future

career
E, C

Enjoy8 I am satisfied with the online software application used for the simulation E, C
Enjoy9 Overall, I learned a lot from the simulation E, C
Enjoy10 Overall, I am satisfied with the simulation as a learning tool E, C
Enjoy11 Overall, the simulation has met my expectations E, C

E retained after exploratory factor analysis, C retained after confirmatory factor analysis
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