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Geleitwort

Gemeinsames spielerisches Lernen scheint eine verlockende Idee zu sein, vergli-
chen mit der Vorstellung des angestrengten Paukens im stillen Kdmmerlein. Unter
dem Schlagwort der Gamification wird diese Idee in so genannten Serious Games
fiir das Lernen im beruflichen oder akademischen Kontext verfolgt. Es existiert
bisher allerdings wenig gesichertes Wissen dazu, ob in Serious Games tatsdch-
lich gelernt wird und vor allem von welchen Faktoren der Lernerfolg abhingen
konnte. Nur wenn wir dies aber wissen, kdnnen wir von einer zukunftsfihigen
Idee sprechen.

Die hier veroffentlichte Arbeit von Tanja Kreitenweis ist vor dem Hintergrund
derartiger Uberlegungen entstanden und fokussiert auf das Lernen in Rahmen
einer Unternehmenssimulation. Frau Kreitenweis stellt sich folgende Fragen: Wie
kann der durch eine Unternehmenssimulation bedingte potenzielle Zuwachs an
Wissen und Fihigkeiten gemessen werden? Nehmen das Wissen und die Fahigkei-
ten von Spielenden einer Unternehmenssimulation zu? Welche nicht-kognitiven
Faktoren konnen das Lernen von Teilnehmenden einer Unternehmenssimulation
vorhersagen? In dieser Arbeit gelingt es, diese Fragen zu beantworten, auch wenn
nicht alle aufgestellten Hypothesen bestitigt werden konnen.

Beachtenswert an dieser Arbeit ist der grole Aufwand, der betrieben werden
musste, um das Lernen in einer spezifischen Unternehmenssimulation tiberhaupt
messbar zu machen. Erst durch diese Vorarbeiten konnte es gelingen, weitere
Fragestellungen, etwa nach der Rolle der Motivation der Teilnehmenden und
dem Effekt der Motivation auf das Lernen, zu beantworten. Dies gelingt Tanja
Kreitenweis jedoch und man erkennt, dass spielerisches Lernen im Kontext von
Unternehmenssimulationen eben nur dann erfolgreich ist, wenn die Teilnehmen-
den etwa auch motiviert sind. Fiir die Praxis der Anwendung von Serious Games
ist die vorliegende Arbeit daher wertvoll, denn es wird klar, dass die Idee des
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spielerischen Lernens eben kein Selbstldufer ist, sondern nicht-kognitive Fakto-
ren der Teilnehmenden bedacht werden miissen. Somit leisten die Arbeit und die
Verfasserin einen wichtigen Beitrag zur Forschung und Praxis zukunftsfihiger
Unternehmensfiihrung. Es ist der Arbeit zu wiinschen, dass sie von Forschung
und Praxis gleichermaflen aufgegriffen wird.

Miinchen Univ.-Prof. Dr. Stephan Kaiser
2021



Danksagung

Im Laufe meiner Promotion habe ich schnell festgestellt, dass es sich bei einer
solchen umfangreichen Arbeit um eine ,,Gruppenleistung® handelt. Zwar liegt
die Verantwortung bei einem selbst, Entscheidungen zu treffen und letztlich die
Arbeit zu verfassen, dennoch geht es nicht ohne die Unterstiitzung von Vielen. Bei
einigen dieser ,helfenden Hinden* mochte ich mich ganz besonders bedanken.

Ein herzliches Dankeschon geht an meinen Doktorvater Prof. Dr. Stephan Kai-
ser. Er hat mich mit seinen konstruktiven Denkanstdf3en herausgefordert und mir
kontinuierlich geholfen meine Arbeit weiterzuentwickeln. Aus unseren Gespri-
chen ,,auf Augenhohe® habe ich immer neue Impulse mitgenommen — vielen
Dank.

Ein groBler Dank geht an Prof.‘in Dr. Rafaela Kraus. Sie hat mir viele Frei-
rdume gewihrt und mich kontinuierlich mit ihrer enthusiastischen Art inspiriert.
Manchmal reicht es eben nicht grol zu denken, sondern am besten noch grofier.
Vielen Dank.

Wesentlich fiir diese Arbeit war die unkomplizierte Hilfe durch meine Koope-
rationspartner von training + consulting riva, Dr. Herbert Schmidt und Nadine
Rohatsch. Ich bedanke mich fiir die Nutzung von SysTeamsChange als experi-
mentellen Rahmen fiir meine Dissertation und fiir die kontinuierliche Unterstiit-
zung hinsichtlich Simulationsmaterial und den regen Netzwerkaustausch. Auch
meinen Partnern der Dualen Hochschule Baden-Wiirttemberg, Birgit Ziirn, Chris-
tian Hiihn und Daniel Bartschat mochte ich herzlich fiir ihren Einsatz bei der
Datenerhebung danken.

Jedes Jahr im September haben wir Doktorandinnen und Doktoranden sowie
das gesamte PmO-Team uns in Hirschberg getroffen und uns gegenseitig nach
vorne gebracht. Ich danke allen fiir die geselligen und konstruktiven Runden mit
Literaturtipps und Methodenanregungen. Dabei mochte ich mich vor allem bei

Vii



viii Danksagung

meiner lieben Freundin Bianca Littig bedanken. Wann immer ich den Wald vor
lauter Bdumen nicht mehr gesehen habe, ist sie mit mir einen Schritt zuriickge-
treten, um das Gesamtbild nicht aus den Augen zu verlieren. Das gemeinsame
Tiifteln und Denken hat mich mit vielen Ideen bereichert — herzlichen Dank.

Mit viel Elan und Ausdauer hat mich Dr. Timothy Bertch vor der Veroffentli-
chung meiner Dissertation unterstiitzt. Auch ihm gebiihrt mein Dank.

Ein ganz besonderer Dank gilt meinem groften Befiirworter und Kritiker Tho-
mas. Ich danke ihm fiir das gemeinsame Ertragen aller Hohen und Tiefen wihrend
meiner Promotionszeit und fiir seine Geduld, wenn es um das Zusammenbringen
von wirtschaftswissenschaftlichem und physikalischem Verstidndnis von Statistik
gegangen ist. Ein solch bedingungsloser Riickhalt ist etwas ganz Besonderes, den
ich mehr als zu schitzen weif3. Danke!



Contents

1 Introduction ........... ... .. i
2 Theoretical Foundation ........................ . ... . ...
2.1 Serious GaAmES .. ....vvintttt et
2.1.1 Explanation of Serious Games .......................
2.1.2  Serious Games vs. Gamification ......................
2.1.3 Business Simulations ............ ..o
2.2 Experiential Learning Theory ................. ... ... ....
2.2.1 Basic Understanding of Experiential Learning ..........
2.2.2 Critical Appraisal of the Experiential Learning
Approach ...... ...
2.3 Synthesis of Business Simulations, Experiential Learning
and Non-Cognitive factors ............. ... ... oo
2.3.1 Business Simulations as Experiential Learning
Application ...
2.3.2 Relevance of Non-Cognitive Factors in Experiential
Learning ........ ...
2.4 Hypothesis Development .............. ...,
2.4.1 Selection of Non-Cognitive Factors ...................
242 MOtVAtON ...ttt
2.4.3 Self-Beliefs ...
244 OPENNESS ..ottt ettt
2.4.5 Positive Affect ...
246 Grit ...

10
10
12
14
18
18



X Contents

247 Playfulness ......... ..o 50
2.4.8 Preference for Teams: Exploration of a Group
COMPONENE ...ttt e 53

3 Operationalizing Learning within a Business Simulation Setup .... 63
3.1 Experimental Frame: Business Simulation

“SysTeamsChange” ............uuiiiiiiieiieennnnnnnnnn. 64
3.1.1 Business Simulation Setup ........................... 64
3.1.2 Business Simulation Structure ........................ 68
3.2 Complexity of Business Simulation Performance Metrics ...... 72
3.3 Scale Development for the Dependent Variable ............... 75
3.3.1 Rationale for Qualitative Interviews ................... 75
3.3.2 Data Collection ..............iiiieeiiiiiiinnneaan. 76
3.3.3 Summarizing Content Analysis ....................... 80
3.3.4 Quality Criteria for Qualitative Research .............. 81
3.3.5 Within-Case Results ........... ...t 83
3.3.6 Summary of Interviews .............ccooiiiiiiiiin... 91
3.3.7 Development of a Self-Report Scale .................. 92
3.3.8 Development of an Objective Measure ................ 94

4 Empirical Analysis of Non-Cognitive Factors in a Business

Simulation Environment .................. ... ... ... ... ... 99
4.1 Aim and Research Model of the Quantitative Analysis ......... 99
4.2 Paper—Pencil-Survey ......... .. .. ... i 101
4.2.1 Rationale of a Questionnaire Study ................... 101
4.2.2 Structure of QuUestionnaires .................ooeeunn.. 102

4.3 Pilot Study Results ........ ... 104
4.4 Data Processing Procedure .............. ... ..., 107
4.4.1 Data Collection ............c.oiiiiieeiiiiiinnnennn. 107
442 Data Analysis ..........i i 108

4.5 Quantitative Quality Criteria ................ ... 111
4.6 Multi-Item Measures in the Questionnaires ................... 112
4.7 Sampling and Description of the Sample ..................... 116
47.1 Sampling Method ........ ... ... ... i 116
472 Sample ... 117

S Results ... 121
5.1 Brief Review ... 122
5.2 Assumptions Check .......... ... i 122

5.3 Data OVEIVIEW ..ottt e e e 124



Contents Xi

5.3.1 Correlations ............i i 124

5.3.2 Group-level Differences ............................. 129

5.4 Results of the Hierarchical Regression Analysis ............... 137
5.4.1 Overview of Hierarchical Regression Results ........... 137

5.4.2 Multicollinearity .............c.euiiiiiiieenniiinan.. 140

543 Residual Check .......... ... ... . i 140

5.4.4 Linearity, Homoscedasticity and Autocorrelation ....... 142

5.5 Results of the Explorative Moderation Analysis ............... 144

6 DiscussionoftheResults ............... . ... ... .. 149
6.1 Theoretical Contribution .............. ... ... 149
6.2 Implications for Education and Practice ...................... 165
6.2.1 Implications for Universities ......................... 165

6.2.2 Managerial Implications ............................. 168

6.3 Limitations ..........oiiiiiiii 169
6.4 Future Research .......... ... ... ... .. ... il 170

7 Conclusion ............ . 175

Bibliography ........ ... ... . 177



Abbreviations

BFI Big Five Inventory

CVR Covariance Ratio

GPA Grade Point Average

IMI Intrinsic Motivation Inventory

KMO Kaiser-Meyer-Olkin

PISA Programme for International Student Assessment

P-P Plot  Probability-probability Plot
SMAP Short Measure of Adult Playfulness
VIF Variance Inflation Factor

xiii



List of Figures

Figure 2.1
Figure 2.2

Figure 2.3
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9

Figure 3.10

Experiential learning cycle (D. A. Kolb, 2015, p. 51)
Input-process-outcome game model based on Garris
etal. (2002, p. 445) ...
Parallels of experiential learning and learning

with business simulations .......................
Game board of the business simulation
SysTeamsChange ................. ... ... i,
Learner feedback about employees’ informal
information and relations ................ ... ....
Learner feedback about the conversation with Norbert
(Head of Production) ...........................
Exemplary activity cards of change measures ......
Activity card to conduct an individual conversation
(above) and feedback on conversation with Linda
(DeloW) .o
Impressions of a business simulation seminar

with SysTeamsChange at a university .............
Change curve in the style of the stages of grief
according to Kiibler-Ross (2018) .................
Newly developed self-report items to measure learners’
skills and knowledge states with SysTeamsChange . .
Scree plots of the self-report measure before (above)
and after (below) the business simulation ..........
Description of the objective measure

with an exemplary item .........................

23

27

28

66

67

68

70

71

72

89

92

95

98

XV



Xvi List of Figures
Figure 4.1 Research model with the moderation variable team

Preference ...........i i 101
Figure 4.2 Instructions to create a personal questionnaire code ...... 103
Figure 4.3 Descriptive overview of the surveyed participants’ age

SITUCLUIE .ottt ettt e et 118
Figure 4.4  Descriptive overview of the surveyed participants’

study performance .............. .. ... ... i 118
Figure 4.5 Descriptive overview of the surveyed participants’

playing time per week ............. ... .. .. 119
Figure 5.1 P-P plot of the dependent variable skills

and knowledge states (after SysTeamsChange) .......... 123
Figure 5.2 P-P plot of the independent variable self-esteem ......... 124
Figure 5.3 Means of participants’ self-reported skills

and knowledge state (2) (7-point Likert scale)

by playing time-group ............... ... 133
Figure 5.4  Comparison of the self-report and objective measure

OVET LIITIE . o v vttt e et e e e e et ee 136
Figure 5.5 Plot of standardized predicted values of the dependent

variable skills and knowledge states (2) against

the standardized residuals/errors from the hierarchical

regressionmodel 5 ... .. ... 142
Figure 5.6  Histogram of standardized residuals of the skills

and knowledge state (2) ........... .. i, 143
Figure 5.7 Estimate of the skills and knowledge state (2)

depending on grit and team preference ................. 146
Figure 5.8 Estimates of the skills and knowledge state (2)

depending on playfulness and team preference .......... 147
Figure 6.1 Exemplary software feedback of SysTeamsChange

(short vs. elaborated) ................ ... ..., 154



List of Tables

Table 2.1

Table 3.1

Table 3.2

Table 3.3

Table 4.1

Table 4.2

Table 5.1

Table 5.2

Table 5.3

Table 5.4

Table 5.5
Table 5.6

Overview of experiential learning applications in higher
education and at the workplace following L. H. Lewis
and Williams (1994, pp. 7-10) ......... ... ... .....
Overview about interviewees’ background and interview
information ............ ... i
Component loadings of the principal component analysis
of the skills and knowledge state measures (before +
after) ...
Pearson’s correlations of single items of skills

and knowledge state measure ......................
Overview of the developed hypotheses ..............
Results of the reliability analysis of the pilot study . ...
Total correlation matrix with dependent, independent
and control variables and their means and standard
deviations ............ ..l
Results of t-tests and descriptive statistics of independent
and dependent variables by gender .................
Descriptive statistics of playing time with regard

to the dependent variable .........................
Results of the McNemar test on the objective test items
Results of the hierarchical regression analysis ........
Overview of regression results with regard to postulated
hypotheses ........ .. ..

26

78

Xvii



xviii

List of Tables

Table 5.7

Table 5.8

Results of the regression analysis to check

the moderation of the effect of non-cognitive factors

on the skills and knowledge state (2) by team preference .... 145
Overview of assumptions check of moderation analysis .. ... 148



t‘)

Check for
updates

Introduction

“Tell me and I forget. Teach me and I remember. Involve me and I learn.”

(Benjamin Franklin)

The importance of continuous and life-long learning, which has been recognized
for more than sixty years, has now become essential as employees seek to remain
employable (P. Jarvis, 2004, p. 29; Quendler & Lamb, 2016, p. 293). Although
access to knowledge has become easier, the scope and complexity of what is to
be learned has greatly increased. As well, the changes in today’s social values
also suggest that ways of learning need to change (Jacob & Teuteberg, 2017a,
p. 98). Recent studies show that information conveyed in a playful manner incre-
ases learners’ motivation and that such unconventional methods are valuable for
learning in general (e.g., Derbali & Frasson, 2012; Wouters, van Nimwegen, van
Oostendorp, & van der Spek, 2013). However, while non-traditional pedagogical
approaches can impart knowledge attractively, business simulations and games are
not yet widely acknowledged teaching techniques.

Associations with games vary greatly. Some believe games are exclusively for
children (Brown, 2009, p. 6)—thinking of classical board or card games. Others
focus on the dangers of extreme games, namely computer games with addic-
tion potential. World of Warcraft, Pokémon Go or Diablo are common examples
for the latter, as large player communities have been formed within a short time
(Ducheneaut, Yee, Nickell, & Moore, 2006, p. 281; Swatman, 2016). Competitive
players of these games are seen as so involved in their games that they forget their
surroundings, no longer walk their dogs and neglect their social relationships and
work. These may be public prejudices, but they could be scientifically confirmed
(Oggins & Sammis, 2012, p. 221). These examples show the influence that games

© The Author(s), under exclusive license to Springer Fachmedien Wiesbaden GmbH, 1
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2 1 Introduction

can have on both children and on adults, often with strong connotations of nega-
tive associations or childish behavior in our society Many have given only limited
thought to the value gained by sophisticated, well-thought-out games—so-called
“serious games”—which can simulate entire systems or corporate environments
and offer real and untapped value for learners of all age groups.

The many serious games being used in educational programs have become
increasingly subject to investigation over the last several years. Previous studies
have primarily concentrated on the learning outcomes of games as pedagogical
tools or the influence these games have on their users. A broad range of lear-
ning achievements, which are often of interest in these studies, were declarative
knowledge gains, coping strategies (Ronen & Eliahu, 2000, p. 14), knowledge
organization (Squire, Giovanetto, Devane, & Durga, 2005, p. 41) and motiva-
tion (Wouters et al., 2013). In addition, comparative studies examined the effects
of games relative to traditional types of teaching (e.g., lectures or seminars). In
cognitive terms, Sitzmann (2011, p. 489) found that learning with digital games
is superior; however, a meta-analysis by Wouters et al. (2013, p. 258) reported
that this effect disappears in studies, when test participants are randomly assigned
to a treatment and control group. Nevertheless, games were shown to be superior
again when they were supplemented by further instruction methods that included
several training sessions and required a group setting. Given the fact that several
studies have shown that learning performance can have a lasting influence on lear-
ners’ future careers (Cheng & Furnham, 2012, p. 224; Evers & Sieverding, 2014,
p- 99) and satisfaction (Gilman & Huebner, 2006, p. 317; Salmela-Aro & Tynk-
kynen, 2010, p. 877), it makes sense that existing research has focused on the
legitimization of serious games. Thus, statements could be made about the value
of serious games and whether new didactic techniques and methods can achieve
positive results for learners.

Indeed, related to the statements of Hattie (2015, p. 48), the influence of tea-
ching methods on learning achievements is important, however essential effects
“on educational achievement are due to psychological (i.e., within-persons) non-
cognitive individual differences variables” (Stankov, 2013, p. 731) as well. Since
the 1990s, scholars have demanded that research focus both on cognitive factors
and non-cognitive factors to further comprehend the mechanisms underlying suc-
cessful training and further teaching methods to induce learning (Cannon-Bowers,
Rhodenizer, Salas, & Bowers, 1998, p. 316; Magnusson & Stattin, 1998, p. 404;
Salas & Kozlowski, 2010, p. 463). Duckworth, Peterson, Matthews, and Kelly
(2007, pp. 1087-1088) even argue that an individual’s success rates are determi-
ned by different non-cognitive factor capacities (e.g., creativity, self-confidence
or perseverance), which exceed beyond one’s cognitive disposition. In the 2000s,
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Heckman (2000) as well as Heckman and Rubinstein (2001, p. 149) quantified
and established the relevance of non-cognitive factors by a large-scale survey
and argued that neither cognition or intelligence alone is enough to succeed
academically. The importance of non-cognitive factors also became clear in the
Programme for International Student Assessment!, which included different beha-
vioral and dispositional variables (e.g., self-efficacy or self-concept) in recent
years (Stankov & Lee, 2014, p. 1). Finally, the long-lasting belief that intelligence
is primarily accountable for academic success could be dispelled by empirical evi-
dences (e.g., Kappe & van der Flier, 2012, p. 613; Noftle & Robins, 2007, p. 116;
Poropat, 2009).

For business simulations, a subcategory of serious games, only a few studies
have examined the role of non-cognitive factors on learning or rather students’
skills and knowledge development after playing such a game. This limited research
could be due to the novelty of the teaching method’s discourse.

Aiming at addressing this gap, the present work investigates the hypothe-
sized positive influence of non-cognitive factors (primarily motivational skills,
openness, positive affect, grit and playfulness) on learners’ skills and knowledge
states in a business simulation environment. Therefore, the empirical study is
embedded in a pre- and post-experience survey which utilizes SysTeamsChange—
a haptic business simulation lasting one and a half days. SysTeamsChange seeks
to convey change management skills and knowledge. For the data collection,
undergraduate business administration students of a cooperative state university in
Germany filled in a paper-pencil-questionnaire before and after SysTeamsChange
was played.

In traditional learning environments, numerous research articles have already
investigated the effects of non-cognitive factors on academic achievement (e.g.,
Everaert, Opdecam, & Maussen, 2017; Richardson, Abraham, & Bond, 2012;
Zuffiano et al., 2013). However, there are hardly any studies focusing on these
skills in an experiential learning environment or, in particular, a serious gaming
or business simulation setting (e.g., Baker, Underwood, & Thakur, 2017; Pav-
las, Heyne, Bedwell, Lazzara, & Salas, 2010). The emphasis of existing research
on serious games is on two limited study areas. Several scholars focused on the
examination of relevant design elements for “functioning” serious games (e.g.,

1 PISA is the well-known abbreviation for this and is the OECD’s Programme for International
Student Assessment. Every three years it tests 15-year-old students from all over the world in
reading, mathematics and science. The tests are designed to gauge how well students master
key subjects in order to be prepared for real-life situations in the adult world. In particular,
this should serve the development of human capital, which is seen as the knowledge, skills
and competencies relevant to personal, social and economic well-being (OECD, 2019).
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Catalano, Luccini, & Mortara, 2014; Kriz & Manahl, 2016), while others exami-
ned these games’ influence, for example, on team cohesiveness, learning or the
enhancement of non-cognitive factors (e.g., Bozanta, Kutlu, Nowlan, & Shirm-
ohammadi, 2016; Giessen, 2015; Santamaria et al., 2011). As a result, studies
focusing on learners’ non-cognitive factors and their interaction with the experi-
ential learning environment are scarce and thus in need of foundational research.
Therefore, this work seeks to combine well-researched discourses in the form of
non-cognitive factors with the less explored discourse of business simulations. The
arguments of Hattie (2015, pp. 48 f.) and Stankov (2013, p. 731) show the import-
ance of linking and deepening the topics of teaching methods and non-cognitive
factors, so that the following research questions are raised:

(1) How can a potential increase in skills and knowledge due to a business
simulation environment be measured?

(2) Do learners, who participate in a business simulation, increase their
skills and knowledge states?

(3) Which non-cognitive factors predict learners’ skills and knowledge
states in a business simulation environment?

The study will also explore the underlying conditions of SysTeamsChange in
regard to the teaching methods of business simulations. Business simulations often
require learners to work in teams to solve the tasks set (Levant, Coulmont, &
Sandu, 2016, p. 327). According to Vygotsky (1980, p. 25, 87-88), such a social
context allows interaction and dialogue and fosters learners’ skill development and
knowledge acquisition. When playing the business simulation SysTeamsChange,
learners must be part of a team; playing alone is not an option. For this reason,
the influence of learners’ preference to work in a team is explored as it is of
interest to investigate the circumstances of a learning environment (Trautwein,
Liidtke, Koller, & Baumert, 2006, p. 334). Such circumstances might strengthen
or weaken the effects raised in research question three, that is between learners’
non-cognitive factors and their skills and knowledge states.

Based on the considerations outlined above, the following explorative research
question is posed:
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(4) How do learners’ preferences to work in a team moderate the relation-
ship between non-cognitive factors and learners’ skills and knowledge
states in a business simulation environment?

Contributions of this Study

The present work extends the limited business simulation literature on non-cognitive
factors and provides educators (e.g., instructors, teachers, trainers) and decision-
makers of training plans with new insights about learners’ non-cognitive factors that
can promote better learning. As well, this study explores the situation of learning in
teams by considering learners’ team preferences.

So far, the majority of the existing studies about serious games focuses on the
effects these games might have on learners (e.g., enhancing self-efficacy) and what
kind of skills (e.g., increasing mobility in elderly) can be learned. The importance
of learners’ non-cognitive factors has been rarely addressed. This work centers on
the learners’ initial non-cognitive factors:

Facilitating cross-continental comparisons. Most quantitative studies concerning
skills development and knowledge acquisition with business simulations are con-
ducted in Australia, USA or China. This work explores learning experiences in a
central-European university, facilitating cross-continent comparisons.

Enhancing skills and knowledge with a haptic business simulation. The applied busi-
ness simulation refers to the field of change management, which requires empathy
and soft skills to drive change without defining “change success”. This is diffe-
rent from regular business simulations, which result in winners and losers, since
the success of the game (e.g., number of market shares or profit) can be clearly
determined. In addition, this work focuses on a non-digital business simulation—
learners are working explicitly on a haptic game board—without computers. This
is different from the majority of recent serious gaming studies because the growing
gaming community emphasizes the development of digital serious games and hence
the community consists increasingly of information technology scholars. The latter
publish studies, for example, with a focus on specific areas such as game develop-
ment and design approaches. The present work contributes to the barely developed
discourse of haptic simulation games.

Including control variables. The relationship between non-cognitive factors and
learning, in the form of learners’ skills and knowledge states, are studied empirically.
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Gender and prior perceived knowledge and skills are taken into account for these
relationships, which are often missing in previous studies (Everaert et al., 2017,
p- 81).

Measuring skills and knowledge states subjectively and objectively. Learning is
examined both subjectively and objectively to overcome drawbacks only from app-
lying one of these. Newly developed measures are applied to identify skills and
knowledge states based on the business simulation. General performance measu-
res like Grade Point Averages (GPA) or exam grades are inappropriate because
they typically include bias (e.g., evaluation of grammar and spelling or the trainer’s
overall impression of the student). Such biased measures evaluate a learner’s “recall
abilities”. However, business simulations aim at providing participants both with
skills and knowledge which are transferable to real-life activities.

Enhancing experiential learning research. This work contributes to the body of
experiential learning research. The selected non-cognitive factors are found mostly
in the field of internships, training or service learning in this research stream. Thus,
the findings of this study will help to embed business simulations in the body of the
literature of experiential learning.

Exploring the moderating effect of team preference. This study will take into account
learners’ team preferences and investigate any moderating effects.

Structure of this Study

The aims of this study are manifold: It will develop a measurement for potential
increases in learners’ skills and knowledge in a business simulation environment and
investigate whether an increase has occurred. Additionally, it will identify which
non-cognitive factors are associated with any skills and knowledge increases in such
a setting and explore the moderating effect of team preference. To accomplish these
goals, the work is organized as follows.

Chapter 2 provides the reader with the theoretical basis of serious games and
experiential learning. It embeds serious games in experiential learning theory as
described by D. A. Kolb (2015) and synthesizes the research on experiential learning,
business simulations and non-cognitive factors. This chapter presents the derived
hypotheses of this work and theoretical rationale of the explorative moderation
analysis. For this purpose, it outlines the basic structure of the game and incorporates
the findings from the interviews conducted, which are presented in more detail in
Chapter 3.



