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Investigating the Effect of Learning Method and Moivation on Learning
Performance in a Business Simulation System ContexAn Experimental Study

Abstract

With the proliferation of business simulation systeused in business education,
an understanding of the factors of a simulatioredakearning environment that
contribute to learning performance within instrootl settings is essential. This study
aims to explore the effect of learning method (ntlial mode vs. collaborative mode)
and learning motivation (low vs. high) on learnjpgrformance in a simulation-based
business learning context by conducting an experimgth a 2x2 factorial design.
Virtual Business-Retailing (VBR) software, a busisesimulation system for
convenience store operation, is adopted to buildtaler simulation-based learning
environment. Our results reveal that the differemcstudents’ learning performance
between individual mode and collaborative modeigmiBcant. However, learning
motivation does not have a significant impact oardeng performance. Further,
learning motivation is an important moderator foe teffect of learning method on
learning performance. These findings provide sdvergortant theoretical and
practical implications for the educational use o$iness simulation systems.

Keywords: simulations; applications in subject areas; leaysimategies; collaborative
learning

1. Introduction

Modern ICTs (information and communications teclgas) have introduced
many new educational applications and challengading to dramatic changes in
lecturing and studying styles. Compared to traddlolearning environments, the
development of ICTs has led to many innovativerdgey methods. Simulation-based
learning, one reformatory educational approach ble@s proven to exert a significant
influence on learning behaviors (Connolly, BoyleadArthur, Hainey, & Boyle, 2012)
and promote: general spelling and reading skilisnain-specific learning outcomes
(e.g., physics, health, biology, mathematics, madicand computer science), and
cognitive abilities (spatial visualization, dividedtention, and knowledge mapping)
(Tobias, Fletcher, Dai, &Wind, 2011). Mayo (2008ported 7-40% enhancements in
terms of achieving learning outcomes with a weligeed game compared with
traditional teaching methods. As Lateef (2010) nogr®d, simulation systems can



facilitate learning due to: (1) the feedback predd(2) opportunities for repetitive
practice; (3) curriculum integration; and (4) vaisadifficulty levels. In addition, Tan,

Tse, and Chung (2010) proposed four advantagearoég that support learning: (1)
make knowledge accessible; (2) make thinking wsif8) make learning fun; and (4)
promote autonomous learning. With recent technokigiadvances, simulation
systems used in learning contexts are becoming membstic in terms of both

attractive visual content and immediate learneeradtion within highly realistic

virtual worlds.

Within the business education context, applyingtbgcal subject knowledge
to real life, handling complex and uncertain praide and understanding business
processes consistently and holistically are alfiadift and challenging (Nurmi &
Lainema, 2002). Aram and Noble (1999) opined thatfficiencies associated with
traditional teaching methods probably result inibess management graduates who
are unable to cope with complexity, ambiguity amttertainty in terms of the
problems they face in the real business world. g8 simulation systems provide
opportunities for problem-based learning that idelwunknown outcomes, multiple
paths to a goal, construction of problem contexw]aboration (in the case of
multiple learners), and elements of competition ehdnce (Liao, Huang, & Wang,
2015). These systems imitate the real world andebye create authentic and
collaborative learning environments (Chang, Wu, @& Sung, 2012), which helps
students acquire the skills and competencies tbey in their careers (Pivec, 2007).

Students’ interpersonal and internal motivatiores tzoth potentially stimulated
in game-based learning contexts (Mozelius, 2014hmFa pedagogical aspect,
collaborative learning enabled by social interactis defined as an instructional
method in which students work together in smallugo or pairs toward a learning
goal. Collaborative learning concepts been apphethultiple disciplines including
science, social science, medical education, andigbng@mong others (Chen, Wang,
& Lin, 2015). Collaborative learning in simulatidrased learning contexts can help
students to think reflectively and solve problenffeatively by increasing their
understanding regarding the content (MikropoulosNatsis, 2011). In addition,
collaborative learning as a learning method enabledocial interaction in computer
supported learning environments leads to severalitiadal benefits (Arvaja,
Hakkinen, & Kankaanranta, 2008), such as developm&n new ideas and
investigations of complex concepts and skills tigtouhe sharing of opinions,
experiences, and understanding (Leemkuil, De Joed;loog, & Christoph, 2003).

On an individual level, learning motivation can cenceived of as a type of
intrinsic motivation that persists in learners tisetwes, which may exert an influence
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on learning performance by interacting with ther@@g method. Prior researchers
have suggested that the learning performance assedavith collaborative learning in
game-based learning contexts is mixed, and likelyetids on different contexts that
require further investigation (Chen et al., 201%sé&nen, 2014). Given that business
simulation systems have become popular in businedacation, a better
understanding of the factors within instructionattisgs can contribute to learning
performance; in turn, this study explores the refehips between learning method,
learning motivation, and learning performance siraulation-based learning context.
Virtual Business-Retailing (VBR) software, a busisesimulation system associated
with convenience store operations, is adopted titd bai retailer simulation-based
learning environment. The results of this empirisaldy provide several important
theoretical and practical implications for retaikersiness simulation systems used in
business education.

This remainder of this study is organized as foloWection 2 presents the
literature review and hypotheses development. @&£t8 and 4 outline the research
methodology and the results of the data analysspactively, followed by a
discussion of these results along with their ingilans in Section 5. Finally, Section
6 denotes limitations and directions for furthesearch.

2. Theoretical Background and Hypotheses Developmen
2.1 Collaborative learning in business simulatiystems

Collaborative learning has been used in school&rious forms such as group
problem solving, debates, or other team activitfégendel, Gutjahr, Gobel, &
Steinmetz, 2012). Collaborative learning can bénéefas an instructional strategy in
which students work together in small groups towearbmmon goal to reciprocally
improve their knowledge (De Toni & Nonino, 2013;irfée, 2004). Collaborative
learning also can be conceived as a constructi@harfed knowledge with others who
have common goals (Dillenbourg, 1999). Comparethdovidual learning, in which
students progress toward a learning goal by themselat their own pace,
collaborative learning allows students the oppotyuto discuss and explore new
topics, clarify their ideas, and refer to answeilghwothers (Koschmann, Kelson,
Feltovich, & Barrows, 1996; Yang, Lee, & Chang, 8D1ITherefore, the core element
of collaborative learning is the emphasis on irdgoas, in contrast to learning as an
individual activity (Arvaja et al., 2008; PrinceQ@4; Yang et al., 2016).

Previous studies indicated that collaborative legyrcan help students learn



(e.q., Slavin, 1996; Teasley, 1999). Winne, Hadwimd Gress (2010) suggested each
group member brings three key elements to a calive situation: (1) prior
knowledge that can benefit the others; (2) inforaratthat may be processed to
become joint knowledge through collaborative knalgle construction; and (3)
different types of learning methods that can commglet each other. In addition,
Dillenbourg (1999) suggested that some principlas tacilitate the formation of
collaborative learning and the enhancement of tlhegss: (1) role-based scenarios:
problems that need to be solved using multiple gypeknowledge; (2) interaction
rules: free communication vs. predefined commuioogpatterns; and (3) monitoring
and regulation of interactions: the need for spectbols for the facilitator.
Furthermore, previous studies suggested that ingaiéimg collaborative learning
effectively should take into account the followirfiye elements: (1) positive
interdependence: the perception of linking witheottmembers in a way so that
individual students cannot succeed unless they (2p;individual accountability:
individual assessment of each student’'s performameel the group and the
individuals of the results; (3) face-to-face promet interaction: individuals
encouraging and facilitating each other’s effodscomplete tasks in order to reach
the group’s goals; (4) social skills: interpersoaatl small group skills are vital for
the success of a cooperation effort; and (5) grpupcessing: a discussion of
members’ actions with respect to what is helpfull amhelpful to achieving their
goals and maintaining effective working relatioqpshi(Johnson & Johnson, 1994;
Wendel et al., 2012). As suggested by Oksanen {2@hd many prior studies,
game-based learning is considered an approprifitboacative learning support (e.g.,
Rauterberg, 2002; Voulgari & Komis, 2008; Wendehkt 2012) that enables social
relationships to develop (Bruckman, 1998), andreffearners chances to explore,
expand, and reflect on different perspectives (Teyrk995).

Utilizing simulation systems to support educatian also referred to as
simulation-based learning. Simulation systems carutilized in many ways with
different learner types for practical or academicpoeses (Lateef, 2010). Previous
studies indicated that simulation- and game-bas=aning can affect learners’
behaviors and increase their critical thinking @noblem-solving skills (Papastergiou,
2009; Vos, van der Meijden, & Denessen, 2011). &éfa2010) also proposed that the
use of simulation systems can increase (1) prafeasiskills in terms of technique
and function; (2) problem-solving and decision-nmmgkabilities; and (3) interpersonal
communication skills and collaborative competenciagthermore, learning through
simulation systems is one way to enhance learradtiity to deal with challenges
(Salpeter, 2003), especially when collaborativerieay is supported by technology
(e.g., Whitton, 2010). However, some researcheve hgported that simulation-based
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learning does not always result in successful boliative learning due to a lack of
learning support during game play (e.g., Dillenigpet al., 2009).

Although previous studies have contributed to onowledge regarding the
influence of simulation systems on collaborativarteng, little research has provided
empirical evidence on the impact of collaborativiegation-based learning on
learning performance. Peng and Hsieh (2012) ineécdabat in a computer game
context, playing in a group often leads to higherfgrmance as compared to playing
alone. In contrast, Vogel et al. (2006) revealedt tbompared to conventional
teaching methods, single users showed higher degnigains than groups in
simulation-based teaching methods. However, the aanhpof collaborative
simulation-based learning on learning performanes hot yet been empirically
verified in a simulation-based retailer businessnag context. Following the work
of Dillenbourg (1999) and Wendel et al. (2012), tbarrent study defines
collaborative learning as a situation in which taromore students work together to
pursue a common goal. The goal is to further ingat the impact of collaborative
simulation-based learning on learning performansengs a retailer business
simulation system in a marketing course. Basedhenabove, this study proposes
following hypothesis:

H1: In a business simulation system context, stistdiéearning performance
will be higher when the learning method is colladtore learning,
compared to when the learning method is individeaining.

2.2 Learning motivation

Motivation can be distinguished into intrinsic agextrinsic forms based on the
different reasons or goals that give rise to amoactintrinsic motivation refers to
motivation that comes from inside an individuahetthan from any outside rewards,
while extrinsic motivation refers to motivation uckd by tangible rewards or
punishments, dependent upon success or failuretaska(Liao et al., 2015; Ryan &
Deci, 2000). Learning motivation in this study aesidered as students’ motivation to
learn, conceptualized from the perspective of msid motivation. Moreover, it refers
to students’ desire to apply themselves to posgessviedge and skills on a
continuing basis (Brophy, 1987). Through this pec$pe, learning motivation is
associated with being curious, and wanting to engé and master content (Chyung,
Moll, & Berg, 2010). As a motivational factor, i ibelieved to be an important
element of self-regulated learning and associatél deep learning in students
(Yukselturk & Bulut, 2007), leading to higher lesebf student success (Lepper,



Corpus, & lyengar, 2005; Pintrich, 2004). Studeais® are more likely to be aware of
the complexities, inconsistencies, and unexpectssipilities associated with what
they learn, develop more positive attitudes abcwtvihey learn, and be more willing
to use it in the future (Kapp, 2012; Malone, 1981).

Prior research has provided a variety of applicetiovithin the game-based
learning context, and discussed the influence ofegaon the learning motivation. For
example, Kuo (2007) designed a science-learningraxgent to investigate whether
students’ learning achievement could be enhanceddogasing their engagement and
motivation within an online game-based learning immment. Kuo’s findings
suggest that game-based learning can significamibyivate students to explore
science and engage in learning activities; howewersignificant results were found
in terms of improved learning achievement. Thisllteis consistent with those from
many other studies (e.g., Maushak, Chen, & Lai,12@xquire, 2003; Yang, 2012),
and indicates that the utilization of simulatiomsl games in learning can be effective
supports. However, Tuziun, Yilmaz-Soylu, Karakbsal, and Kizilkaya (2009) found
that students not only exhibited higher learningtivabion but also significant
learning achievement in game-based learning enviemts. In addition, previous
studies argued that game-based learning providdsmstis with a more interesting and
motivational environment for learning that engag&sdents through activities to
further influences their game performance (Admirdélizenga, Akkerman, & Ten
Dam, 2011; Paraskeva, Mysirlaki, & Papagianni, 30¥hother study found that
web game-based learning can improve student cohktemwledge (Miller, Chang,
Wang, Beier, & Klisch, 2011).

Furthermore, a previous study indicated that sttedevith a high level of
learning motivation tend to have higher expectaimygarding learning performance
in the context of business simulation systems (Lédcal., 2015). However, few
studies have investigated the impact of learningivatton on learning performance
(Tao, Cheng, & Sun, 2009), especially in the simottabased retailer business
learning context. In order to better understanditifieence of learning motivation on
students’ learning performance within this typecohtext, this study proposes the
following hypothesis:

H2: In a business simulation system context, stisdeho have a high level of
learning motivation will exhibit higher learning germance than those
who have a low level of learning motivation.

Furthermore, a meta-analysis of serious game r@seamnducted by Wouters,
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van Nimwegen, van Oostendorp, and van der Spek3j2@dlicated that the effect of

serious games (including simulation systems) omleg performance and motivation
is enhanced when supplemented with other pedadodgezhniques, such as
collaborative learning. Thus, in addition to theimeffect between learning method,
learning motivation, and learning performance, gtigly also explores the interaction
effect of learning method and learning motivatiom ¢earning performance.

According to the research mentioned above, bothnileg method and learning

motivation are influential predictors of learningerfpormance. As such, the
relationships between learning method, learningwvaton, and learning performance
require further examination in a simulation-basethiter business learning context
that includes highly motivated players and intensteractions. Therefore, the
following hypothesis is proposed:

H3: In a business simulation system context, thngliebe an interaction effect
of learning method and learning motivation on laaghperformance.

To build a useful instructional setting in a simida-based retailer business
learning environment, this study further designd @alidates an experiment based on
the research model in Figurel.

PPlace Figure 1 Herg

3. Research Methodology

3.1 Experimental design

This study adopted a 2x2 factorial design. Theaesador the adoption of the
simulation method are as follows. First, simulasiosave both time and money
compared to field experiments, and can reduce stjenemory bias (Smith &
Bolton, 1998). Second, simulations can improve rivde validity and statistical
conclusion validity (Churchill, 1995; Cook & Campbhd979), and also control for
the effect of exogenous variables (Cooper & Scleind@003).

For the experiment, we first manipulated the lesgnmethod to explore its
impact on learning performance. The learning methadables included individual
mode and collaborative mode. In addition, we ingeséd the impact of learning
motivation on learning performance, as well as mhederating effect of learning
motivation on the relationship between learning lradtand learning performance.
There were also two learning motivation variables: and high.



3.2 Experimental tool and construct measurement

The quantitative method was used to collect data.ifistruments for collecting
data included experimental scenarios, an achievetasnand a motivation scale. To
measure learning method, VBR was chosen to conthgcexperiment. This study
assigned the simulated scenario to determine thetedf learning method on learning
performance over the learning activities via theR/&ftware. In addition, to measure
learning performance, VBR was administered as areaement test, which allowed
the system to generate the profit figure (gameeycachieved by students. A final
profit score from the VBR software was used tocatk learning performance.

VBR, a retailer business simulation system, hasinecpopular in Taiwan for
contexts connected with students’ business-relateatation and learning. It allows
for informational richness in terms of charts amdpips for analysis, trend spotting,
future predictions for project design, and busindssision making, as well as
mathematical richness in terms of calculations i#igg costs, profits and purchasing
volumes. Through experiencing the simulation, stiglecan learn business
terminology and concepts in a highly engaged way #fiows them to engage in the
virtual world and interact with each other whilekimy marketing-related decisions.

To measure learning motivation, we used a questioarrelated to learning
motivation, for which we adopted items primarilpiin the Motivated Strategies for
Learning Questionnaire (MSLQ) developed by Pintrethal. (1991). The MSLQ
measures students’ motivational orientations aneir thearning strategies. As
proposed by Pintrich et al. (1991), the differenSIMD sub-scales can be used
together or separately. This study adopted thesite@tonging to motivational aspects
(Artino, 2005) to represent the proposed learningtivation concept. These four
items were designed to estimate the extent of itppating in a task for reasons such
as challenge, curiosity, and mastery” using a s@ant Likert scale, ranging from 1
(strongly disagree) to 7 (strongly agree).

3.3 Participants and experimental procedures

All the participants in our experiment were obtainesing a convenience
sample of two classes of undergraduate student®rimgjin marketing. The
marketing course was taught by an experienced ggofevho was seeking innovative
learning and teaching techniques. In the curramdysta simulation-based learning
environment was designed and developed to supgcdres in a marketing course.



The educational goals were set as: (1) understandt start a business, (2) describe
the element of profit earning, (3) understand theact of the external environment
on businesses, and (4) master the operation ofad store. For the experimental
design, a simulation-based learning environmentabla for the participants was
constructed using VBR software. None of the paéinis had any experience with
VBR software. In order to avoid the influence off@lient instructors or materials on
the experimental results, the two classes hadahee deacher, used the same learning
materials and learning tools, and required all etiisl to complete the same
assignment: open a convenience store, run it fersomulated year, and evaluate the
cumulative profit at the end.

Participants were randomly assigned to the indadidar collaborative group
and then led to different classrooms. For the bolative condition, two or three
participants were randomly chosen for each coliaidos group; they were then
required to provide a group name in order to identieir group. Furthermore,
following the suggestion from previous researct{@rsaja et al., 2008; Dillenbourg,
1999; Johnson & Johnson, 1994; Prince, 2004; Wentell., 2012), the teacher
provided the group participants with the followirsggquence of instructions to
introduce the rules and skills associated with tuBaboration learning experience.
First, group participants were informed that theguld require joint efforts to
accomplish their common goals: getting the highmsfit and winning the game.
Second, group participants had to realize that toeyd not be successful by working
alone: everybody in the group had voice their apisiand support the other members
to solve the problem. Third, group participants evésld that a scoreboard would
depict the profit scores of all groups at the ehthe game, which helped each group
member judge their overall success (e.g., by comsmarwith other groups). As a
result, group members needed to contribute to tbepgperformance. Finally, group
participants were informed that they could moreedff/ely help and promote their
collective success by helping, encouraging, orsprgithe other members.

Before experiment began, the teacher introducedp#imecipants to the VBR
software, outlined the gaming task, and providatketior participants to think about
their gaming strategy. The VBR allowed participatttanake decisions about store
location, store opening and closing times, prodwets to carry, physical inventory
levels, shelf space arrangement and allocationgingri and promotion, market
research, staffing levels, purchasing, and borrgwamong others (see Figures 2-4).
Participants were informed that each of their dens would affect the final result
(i.e., the profit figure). The experimental desigas not disclosed to the participants
until the end of the experiment. During the expemm individual participants sat



alone in front of an individual computer, learnedividually using the VBR system,

and had their earned profit figure recorded atettne of the game; collaborative group
participants shared a computer while playing theRv@game, discussed the gaming
task together, and had their game score recorddédeaend. After the end of the

experiment, participants responded to a questioar@iout their learning motivation.

In addition, the game score was coded into a meable format to represent learning
performance.

Place Figures 2-4 Here

4. The Results of the Data Analysis
4.1 Sample

In this study, 96 valid responses were collecteanfthe 97 participants who
took the marketing course. There were 49 respofises the individuals, and 47
responses from the collaborative groups (i.e. etlvegre 23 groups with two or three
responses obtained from each). In addition, theianeskerved as the cut-off point for
learning motivation to divide responses into twaups (i.e., 48 responses were
designated as the high motivation group, and tlero#8 as the low motivation
group). Respondents were 50% sophomores and 50%gunajoring in marketing,
and had similar backgrounds. The valid responsédsttma following characteristics:
76% were female, 59.4% were 16-20 years of age,7&f6 had an average monthly
income of less than $US 330.

4.2 Measurement

This study used Cronbach’s alphg (o assess measurement reliability. The
results showed that the learning motivatiowas 0.95 (see Table 1), which is above
the suggested value of 0.7 (Hair, Anderson, Tath&nBlack, 1998; Nunnally &
Bernstein, 1994), and indicates good reliabilityatldition, because all the items were
developed based on previous literature, the contahtity of the measure was
ensured.

Place Table 1 Here

4.3 Hypotheses testing
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Based on the 2 (learning method: individual mod#laborative mode) x 2
(learning motivation: low; high) factorial design ithis simulation-based retailer
business learning context, we tested the main atetaiction effects of learning
method and learning motivation on students’ leagnperformance. A two-way
ANOVA was used to analyze the sample data with SB&8vare. In addition,
because age may affect learning gains (Wouters, &04.3), this study treated age as
covariate in order to control for any confoundirfteets during subsequent ANOVA
analyses.

4.3.1 Main effects

We first performed an independent-sample t-testexamine whether a
significant difference existed between the low groand the high groups in terms of
learning motivation. The results show that studemtthe high learning motivation
groups (M= 6.55, SD= 0.40) scored significantly Hag than those in the low
learning motivation groups (M= 5.16, SD= 1.22).

Next, we tested the main effect of learning metbadearning performance.
After controlling for the effect of age, tipevaluefor the effect of learning method on
learning performance was less than O (see Tabla 2¢rms of H1, we expected that
learning performance for individual learning andllamorative learning would
significantly differ, with the latter expected talebit higher learning performance;
however, the results show that students in theviddal groups exhibited
significantly higher learning performance than #has the collaborative groups (see
Table 3). Therefore, H1 is not supported.

Furthermore, we tested the main effect of learmmgtivation on learning
performance; th@-valuefor this effect exceeded 0.1 (see Table 2). Imseof H2,
we expected that students with a high level ofrieay motivation would exhibit
higher learning performance than those with a lewel of learning motivation;
however, the results show no significant differerfoetween the two groups.
Therefore, H2 is not supported.

Place Table 2 Herk

Place Table 3 Here

4.3.2 Moderating effects

We further tested the moderating effect of learnimptivation on the
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relationship between learning method and learnegrfppmance. As shown in Table 2,
the p-valuefor this interaction effect was less than 0.1. r€f@e, H3 is supported.

More specifically, as shown in Figure 5, studentshwa high level of learning

motivation exhibited higher learning performancarnththose with a low level of
learning motivation under the collaborative modertier, no matter whether learning
motivation was low or high, the learning performarior the individuals was higher
than for the collaborative group.

Place Figure 5 Here

5. Conclusions and Implications
5.1 Discussion
5.1.1 The main effect of learning method on leaymarformance

Our findings about the differences between theviddial learning method and
collaborative learning method in terms of learnimgerformance within a
simulation-based retailer business learning contagt as follows. First, learning
performance between the two modes is significaniffjerent. Furthermore, our
findings indicate that compared with the collabe@atmode, the individual mode
resulted in a higher learning performance.

A plausible explanation for this results is thag thdividual students tended to
pay more attention to the development of the mtdiusiness simulation system.
Although these students were unfamiliar with therhéng activities associated with
the retailer business simulation system at thenpégg of the course, they were
absorbed and used their own perspective and knge/ledmake marketing decisions.
After they became familiar with and diligent in ptiging the learning activities, their
learning performance increased.

In contrast, students in the collaborative groupsefited from their diverse
perspectives while making marketing decisions aotVirsg problems together;
however, compared to the individuals, the studentgollaborative groups were
required to participate in additional activitieach as explanations, disagreement, and
mutual regulation. Although building an explanatimgether contributes to learning
and the construction of knowledge, it can becontardental in the case of cognitive
over-load. Moreover, when mismatched personalitiast work together, or there is a
discrepancy in knowledge or viewpoints among gnmgmbers, emotional regulation
processes may be challenged. Another possible meqpda is that most of the

12



students in the collaborative groups interactedniydp clarify how to complete the

learning tasks in an effective manner: more thowgimiembers had no residual force
to help other members to learn, while less thowdghthembers even displayed
free-rider tendencies. This finding is consisteithwhe arguments of Dillenbourg,

Jarveld, & Fischer (2009), who pointed out thabh@lgh members of a group may
co-operate, they does not always construct mutustigred cognitive and social
processes of collaboration.

5.1.2 The main effect of learning motivation orriéag performance

A surprising finding in this study was that leamgimotivation (i.e., low vs. high)
did not have a significant impact on students’ ne@ay performance in the given
context. A plausible explanation is that learningtivation comes from students who
make an effort to acquire satisfaction in the leagrprocess, which leads them to set
higher goals and perform better (Leow, Neo, & H@@16). Therefore, even when
students have a high level of learning motivatitbey may not possess enough
knowledge to proceed with the learning tasks cafi@din the retailer business
simulation system, leading to dissatisfaction witteir learning and a lack of
confidence that they can improve their performance.

Another possible explanation is that even whenesttglare highly motivated to
learn, if they do not have a positive attitude to¥gathe design of the simulation
system (i.e., feel that it is challenging and daiamg), with the passage of time, they
are likely to get bored, and form low expectatidos the learning activities. This
finding is consistent with the arguments of Ta@let(2009), who suggested that the
motivation theory of behavior implies that motivati comes from learning; to
maintain motivation during game play, learning ddobe continually reinforced
during the game.

5.1.3 The moderating effect of learning motivatiom the relationship between
learning method and learning performance

Findings regarding the moderating effect of leagnimotivation on the
relationship between learning method and learngrgopmance in this context are as
follows. There was a significant interaction betwdearning motivation and learning
method for learning performance, which suggests kparning motivation is an
important moderator variable for the relationshiptween learning method and
learning performance. More specifically, a compari®f the two learning methods
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suggests that students in the individual grouplatdd higher learning performance
than those in the collaborative group, whether thay a low or high level of learning
motivation. One potential reason for finding is tththe students who worked
individually exhibited higher involvement and comment to the learning tasks,
leading to better learning performance, while stislan the collaborative groups
needed to deal with additional activities, suchsappressed cognition or emotion
associated with peer interaction, or excessive ntigpece on the efforts of others,
which may have reduced or impeded the efficienceftectiveness of collaborative
learning.

In addition, the findings indicate that for thelablorative groups, students with
a high level of learning motivation exhibited highkearning performance as
compared to those with a low level of learning maatiion. It is probable that students
with a high level of learning motivation investedoma time and effort into the
learning tasks, and sought out diverse perspedchivas other members to assist them
in judging and evaluating their thinking, to helgen make correct decisions and
solve problems. In addition, because students lernused the retailer business
simulation system before, their poor skills regiilie many believing that they could
not complete the learning tasks on their own. Intiast, students with a high level of
motivation for learning were more likely to rely assistance from other members to
gain some inspiration or confirm that their deaisiovere correct.

5.2 Managerial implications

Retailer business simulation systems, which repteaenovel teaching and
learning approach, provide a link between abstrantepts and real world problems;
they enable students to experience an entrepra@hestart-up in a virtual setting,
practice making decisions, and accumulate expezienc terms of strategy
application.

The use of business simulation systems has becawpelgs in business
education, so the main purpose of this study wasxpbore the main and interaction
effects of learning method (individual mode vs.laobrative mode) and learning
motivation (low vs. high) on learning performancihm a retailer simulation-based
business learning context using an experimentagdes

5.2.1 Enhancing a high sense of ownership in tha&ilez simulation-based business
learning system
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The results show that learning method (i.e., irdilal mode or collaborative
mode) had a significant impact on students’ legnperformance, in that the
individual mode resulted in higher learning perfarmoe than the collaborative mode.
The retailer business simulation systems providedesnts with an initial set of
problems; students attempted to solve these prablenmmaking decisions based on
their own perspectives and knowledge. In order numpte effective learning and
increase engagement levels, system developers wggesed to enhance the
interactivity levels, and provide an attractive rusgerface that improves students’
sense of ownership in this student-centered legranvironment, which can lead to
higher learning performance.

5.2.2 Interactive training and building a sharedtdrface in the retailer
simulation-based business learning system to premoint efforts by all
members

In addition, to ensure the potential benefits dflatmrative learning are realized,
instructors should change their roles from knowtedgpviders to learning facilitators
for simulation-based business learning environmefas instance, instructors should
assist students to establish effective help-seeking help-giving behaviors, and
support students as they develop social skills,(éagial emotional expressionhat
can enhance a group’s ability to work together. alddition, retailer business
simulation system developers are suggested tordshki@red graphical representations
(i.e., awareness tools) and the visual identifaratof individual contributions or
viewpoints to help group members construct shareterstanding that can assist in
making available and visible for reflection in dficéent manner.

5.2.3 Developing retailer business simulation systapplications (APPs) and
integrating them with social networking functions

The rapid development and acceptance of mobile cdsviand Internet
applications has expanded the landscape of stuebgpériences and educational
technologies, leading to more chances for ubigsitearning. Student levels of
digital literacy ensure they are more capable oicbing their learning experience by
creating learner-generated content and construttieig own knowledge. Therefore,
retailer business simulation system developerssaggested to develop APPs that
allow their systems to be accessed on mobile dgviteading to increased
autonomous learning anytime and anywhere, which bafp students apply
conception into practice to achieve greater legrngfficiency. In addition, the
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systems should also integrate with social netwgrkifunctions to promote

collaborative learning through increased socialagiegnent leading to better mutual
understanding, which can help students find colative practice opportunities,

exchange knowledge, and clarify their own idea$hwitch other, leading to greater
learning effectiveness.

5.2.4 Building a sustainable incentive for retaigamulation-based business learning

The results suggest that learning motivation didhave a significant impact on
students’ learning performance within the retadienulation-based business learning
context. To promote learning and maintain motivatiuring simulation system play,
the link between stimulation and reaction must tvtengthened, such that students
approach the learning tasks with more confidenckextitement, and become more
determined to set higher learning goals. Systeneldpers should establish some
functions to help students recognize when they lgameed new capabilities, skills,
and knowledge as a result of game playing.

In addition, developers can design a more attradtiverface and sustainable
content including rewards, as well as strengthéeraction rules and engagement in
the collaborative tasks, and integrate story seesan location-based real business
dynamics into their systems to encourage prolosgiedent involvement.

Moreover, student uncertainty regarding the sinnutasystem may also have
hindered their efforts and performance. Therefoirgstructors should obtain
information on student goals associated with usiregge systems so that developers
can integrate these values into the systems.

6. Limitations and Directions for Future Research

There are some limitations that present avenuefuftrer research. First, due
to time, manpower, and other resource restrictitmes,results are only applicable to
the sample examined in this study. Further studmsld adopt larger and more
diverse samples. Second, this study explored stsidégarning performance in a
simulation-based learning environment. Although wdation systems provide
students with chances to practice their decisiokinga further studies could
investigate students who have entered real busemgasonments. Third, this study
explored the impact of learning method on learn@gformance within a retailer
simulation-based business learning context. Toyfaltldress the complexity of
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collaborative learning, future studies could depeto more elaborate instrument to
better understand and measure collaborative leainiterms of components such as
team interaction and team cohesion. Finally, thmpa of the current study was
collected in Taiwan. Because Taiwan/Asian learrdagtexts tend to focus more on
the individual ability to memorize material and wegjtate instead of collaborative

learning. Asking students to suddenly work togetteeisolve problems is a novel

concept. In the future, teachers can provide somehanisms to ensure that the
collaborative learning conditions proposed by theent study can be implemented
in a thorough manner when students are engageullaborative learning. In addition,

future studies could collect data from studentdifferent countries to verify research
results. Furthermore, the collaborative learningndittons as defined and

implemented in the current study do not suffice &r conditions proposed by

previous studies. It is suggested that future rekeaan take into account more
exhaustive conditions. Moreover, this study uttize random assignment for the
collaborative condition; future studies could fomgnoups based on participants’
grades and/or personality traits.
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Figure 2: City and Streets in VBR

Figure 3: Storefront in VBR
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Figure 4: Store Backroom in VBR
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Table 1: Reliability of Learning Motivation Measurement

Independent Items Cronbach’s
variables alpha
learning 1. In aclass like this, | prefer course material that0.95
motivation really challenges me so | can learn new things.

2. Inaclass like this, | prefer course material that
arouses my curiosity, even if it is difficult to
learn.

3. The most satisfying thing for me in this course
is trying to understand the content as thoroughly
as possible.

4. In this class, when | have the opportunity, |
choose course assignments that | can learn from,
even if they don't guarantee a good grade.
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Table 2: ANOVA Results of the Effects of Learning Mthod and Learning Motivation on Learning
Performance

Independent Variables Type Ill Sum of Degrees of Mean Square F-Statistic P-Value
Squares Freedom

age 2306742656.00 1 2306742656.00 3.272 .074*

learning method 9818701490.00 1 9818701490.00 13.928 .000***

learning motivation 236691319.90 1 236691319.90 .336 564

learning method x 2226585996.00 1 2226585996.00 3.159 .079*

learning motivation

Note: *** significant at p<0.01; ** significant at p<0) * significant at p<0.1
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Table 3: Main Effect Means for Learning PerformanceComparing Two Types of
Learning Method and Learning Motivation

Variables Learning Performance
learning method (individual / collaborative) -52389.14 / -83987.64***
learning motivation (low / high) -69768.91 / -66607.87

Note: *** significant at p<0.01; ** significant at p<0%) * significant at p<0.1
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Highlights

» We explore the effect of learning method and le@ymmotivation on learning
performance in a business simulation context.

» The difference in students’ learning performanedmMeen individual mode and
collaborative mode is significant.

» Learning motivation is an important moderatortfog effect of learning method on
learning performance.

» The findings provide important theoretical and qtiaal implications for
educational use of business simulation systems.



