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Abstract: This paper investigates in the research fielddigital game-based
learning (DGBL) attempting to shed light on theeeffof a serious game (SG) for
entrepreneurship education (EE). Based on 73 itmexploratory survey was
conducted using the design and methodology propbsegdrior studies. This
research provides significant evidence that the oea SG in a DGBL
environment influences the entrepreneurial behanvamd intentions significantly
comparing players and non players while the entregurial attitudes towards
entrepreneurship and towards EE are not signifigatitferent between playing
and not-playing survey participants. Data were igtteally analyzed using
multivariate regression analysis, Cronbach's Alghaploratory Factor Analysis,
and Mann-Whitney Tests. Accordingly, this reseancticates that SGs can be an
effective tool to be used in teaching individuafgrepreneurship combining a
traditional-cum-digital approach. Although the usk games for educational
purposes is still early stage, this work suppomghbresearchers as well as
lecturers from a pedagogical perspective to enhtrgeeffectiveness.

Keywords: serious games; digital game-based learning; @m@neurship
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1. Introduction

Digital game-based learning (DGBL) is receiving ragasing attention
(Aleckson, 2009; Hwang and Wu, 2012; Lekoyi2013). More and more,
researchers and scholars have been recognizinettegogical value of gaming
(Vogel, 1970; LoPiccolo, 2004; Savvas, 2007; Changlh2008; Brink, 2012;
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Kuan-Chenget al, 2012). Although there is no coherent definitidnDiGBL
(Prensky and Bryce, 2001; Gee, 2005; Chaudharyg;2@fh Rooij et al., 2012),
it takes the advantage of games explicitly desigone@ducational purposes with
clear learning effects (Chaudhary, 2008). Marc &ken(2001) with Deanne
Bryce (2001) and Paul Gee (2005) are key contrilsuim the DGBL theory as a
pedagogical tool.

The underlining roots of DGBL spin a long yarn.the internationally well-
known essay "Upon the Aesthetic Education of Mafedrich Schiller argues
that play is a power of civilization, which supmotumans to raise above their
instincts to turn into open-minded members in comites. Narrowed by
Schiller's concepts regarding beauty and freedois @mphasised that human
beings are only fully individuals when they playcl@ler, 1967; Martinson,
2005; Moggach, 2008; Schiller, 2012). However, d@tssthe basis for "Homo
Ludens" created by Johan Huizinga (Huizinga, 1%5%zinga, 1971), which has
become an essential reading for those active in D@GBorth, 1999; Van Eck,
2006; Rodriguez, 2006; Bitzet al, 2007; Hofstedet al, 2010; Hamari, 2013).
Today, such persuasive games come into multiplg pataa tool for business
training (Richards, 2008), workforce training (Marand Fetzer, 2014), soft
skills training (Jabary, 2014), social science aese (Woodet al, 2014), health
sector and cultural training (Ziellet al, 2009; Orjiet al, 2014); or as computer
simulation for training in the medical field (Bragi, 2006).

While previous authors have lamented that interagaming technology was
not presenting its full potential in areas like ealion and training (LoPiccolo,
2005), however, much activity has happened recdnotlynprove this situation
(Oksanen and Hamalainen, 2014; Lester et al., 2024)comprehensive
construction for examining the interaction betweaeplayer or learner and game
features with educational purposes is needed fbeteer understanding of its
impacts. From a review of existing DGBL evaluaticriteria, a tailored set of
criteria were defined for a specially designed tmwment, prototyping and
evaluation dedicated to EE. Flow (Qin et al., 2088 et al., 2013) perceived as
behavioural control (Shinnar et al., 2009) playseatral key element in such a
DGBL narrative-central learning environment for ealtion (Lester et al., 2014).
The criteria emphasize the need for the game tease entrepreneurship literacy
through applicability to management, actionablelgaad feedback. Fortunately,
the existing measurements of these fundamentats ttemdvance continuously
(Przybylski et al., 2010), and lacking constructlidiy and reliability of
measures (Papay et al., 2013) are improving cothgtaiso (Kim and Kim,
2010). Although it is tempting to consider gamesasethod for promoting and
teaching entrepreneurship, there is actually vt lexperience or proof this
assumption.

The aim of this contribution is to enhance DGBLea@sh based on validated
and proven instruments in the area of games touneadl these various aspects
of game plays with an educational character. Weaiack the literature on the
efficacy of SG to promote and teach entreprenepréeck and Greene, 2011).
The recent promotion of DGBL in education presamsvincing opportunities
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and challenges for early childhood educators fdayts so-called digital natives
(Nolan and McBride, 2014). In this article a fodies on EE using DGBL. Based
upon previous analyses, what are the requiremen®®&BL games for teaching
entrepreneurship (Mayer et al., 2014), a researctieinis proposed that if the
needed level of flow and recreation specializatiormet, a SG will lead to
entrepreneurial behaviour and intention. Accordingthe research question for
the study is:Is a SG dedicated to EE influencing gamers entmegueal
behaviour and intentions significantly differentgoared to non gamers?

This article is organized as follows. It starts hwia discussion of the
theoretical underlying framework and examines pineestigations in associated
fields to understand recent trends in researchhiWihis section EE with respect
to the pilot project under research is addressatktail. Scale development and
empirical procedures are described in the subséquethodology section, in
which statistical results from a sample of 41 indlsals, SG gamers and non
gamers, are summarized. Finally, after discussing tesults along with
limitations and implications for both researchergl gpractitioners alike, the
article ends with concluding remarks and suggestfonfuture research.

2. Theoretical framework and hypotheses
Digital game-based learning

Games are defined as a rules-based, conflict-drigelantifiable and
unambiguous challenge that allows positive or riegatutcomes (Hainley and
Henderson, 2006; Hauriet al, 2012; Mariaiset al, 2012). In general games
contain well-defined rules and constrained fieltlplay that are complicated and
rely on the ability to detect and exploit complgxithe key to SGs is prioritizing
entertainment over pedagogy (Grimes, 2005; Sawg6é07; de Freitas and
Ketelhut, 2014; Konert, 2014).

Despite a lack of agreement regarding a preciseitien of the phenomenon
of DGBL (Prensky and Bryce, 2001; Gee, 2005; Changh2008; van Rooij et
al., 2012), drawing on the literatures of studteg, recent encouragement in this
research field with a focus on education preseats/incing opportunities and
challenges for lecturers who request for adequappat teaching today's so-
called digital natives (Benneét al, 2008; Lei, 2009; Margaryaet al, 2011).
Recent research studies have concluded that fonekae generation DGBL is
more engaging and effective in the learning prodkas traditional education
(Adcock, 2008; Chih-Hunget al, 2013; lacovidest al, 2014). Although the
pedagogical worth of gaming technology has oftesnbgewed with cynicism by
educators who did not grow up in the digital ageefBky, 2003; Neville and
Shelton, 2010; Nolan and McBride, 2014), it is thast importance to meet the
changing demands of the new generation and adoptédnal strategies that are
creative and innovative (Chaudhary, 2008; Kémal, 2009; Hwang and Wu,
2012).
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DGBL environments, an interactive and engaging phemon, hold
significant promise for enormously complex eduaatfelds such as specific
disciplines including science, technology, engimgeand mathematics (Leursg
al.,, 2013; Leunget al, 2013; Lester et al., 2014; Wooet al, 2014).
Furthermore, advances in communication and infdonatechnology have
considerably increased opportunities for the putdiparticipate in government
activities (Kelley and Johnston, 2012). Many todtscus exclusively on
Massively Multiplayer Online Role Playing Games (MRPGs) (Yao-Chung,
2006; Charlton and Danforth, 2007; Kim and Kim, @0Konget al, 2012).

Experience-based instructional methods such as laions and DGBL
impacted teaching concepts substantially in thd, ghat provides a pervasive
groundwork across many fields (Ruben, 1999; Qéhal, 2013; Kapp, 2014).
Despite a long tradition, there are still many wsvagred questions regarding the
instructional use of educational games (Leemkud & Jong, 2012). Results
indicate that both multimodality and interactivigontribute to educational
outcomes (Ritterfeld et al., 2009). From the infnagture aspect, communication
and cooperative learning are supported by new t#obres (Chen and Huang,
2012). The input/output subsystem is vital withomputer architecture because
it determines how the computer interacts with its/inment to take into
account different styles of teaching, ranging frounely theoretical to completely
practical (Larraza-Mendiluze et al., 2013). Assegshe performance in previous
studies, interactive learning objects enhance ratitim and interest in learning
(Wen-Hao Davidet al, 2010; Chen and Huang, 2012; Kuan-Chehgl, 2012).
An important issue of educational games is the suppat learners need in a
game to enhance their learning by providing alaytsne-like features, hints for
appropriate actions to take in the game or Radégjlrency Identification (RFID)
(Chandra and Yin Leng, 2009; Leemkuil and De J&4,2; Chen and Huang,
2012). The DGBL design exploits the capabilitiegemfhnology to address users'
needs and preferences. Beside increasing usadnilityearnability, the concept of
DGBL requires active participation of players. Widisigned games in a risk-free
setting create ideal learning environments whepéager works towards a goal,
chooses their actions and the experience the re$ulbeir selected actions
(Brink, 2012).

Despite the general consensus that excessive abugming can lead to a
variety of physical and psychological problems Keaet al, 2008; van Rooij et
al., 2012), previous adventure learning environmanet dedicated to increase
interest in and awareness of information technglegyety awareness or ethical
issues among individuals using inquiry-based legyn{Carron et al., 2008;
Bloom, 2009; Rursch et al., 2010; Adams, 2010).

Past research investigating the decision-makingge® and examining the
cognitive nature of the decisions on which the behaal responses were based
shows that between-environment differences weraimdd the outcome of the
learning process showed evidence of behaviouratilegamong the participants
(Ruben, 1999). Social SG support the knowledge axgd in the learning
process (Konert, 2014).
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As a result of a profound curiosity in gaming afid#nts, parents, educators
and administrators, the gaming industry has aladest booming with expected
growth of the SGs and gamification market (Chauglh2008; Martin and Fetzer,
2014).

Serious games

As an application of game technologies with seri@lmments today the
universal use of games for purposes beyond enteréait is jointly referred to as
SG (Sawyer, 2007; Deterdirad al, 2011; Wortley, 2013). SG are being applied
to problems in a wide array of areas including thealre, science, and of course
training and education (Alsever and Sacks, 2005yy8g 2007; Barnegt al,
2009; Lesteet al, 2013; Vaz de Carvalhet al, 2014; Orjiet al, 2014). Taylor
et al. (2012) argue a shift to a player-centerqa@axch will increase the transfer
of knowledge. In addition, Orji et al. (2014) emy#d persuasive games for
health to motivate behaviour. Using SGs in eneggearch a set of criteria for
evaluation of SGs which are intended as effectiethads of engaging energy
users and lowering consumption (Wood et al., 20B¥awing from cross-
cultural and communication studies, Witte (2014tdd SG aimed at rewarding
cooperation, communication, and cultural empathiitig to business learning
objectives enhances accountability, action, antuall awareness. In particular
from an entrepreneurial perspective, designedesiyajames provide insight into
how and why a company should position itself iratieh to its competition to
analyze a situation, create and implement an aplemto learn about the quality
of decisions (Chisholm, 2007; Dibbell, 2011). OvVerthe SG community has
much to offer in this discipline (Crookall, 2010).

Comparing two different game approaches in staffitng Vaz de Carvalho et
al. (2014) show that both a simulation game based oealistic manufacturing
platform and a digital SG encourage motivation &ndwledge acquisition to
achieve more effective learning results. For theettmment of SG, it is
necessary to articulate the specific features fiectve learning. With respect to
the trade-off between costs and quality, pervioesearch suggests that
cinematics are not worth the immense developmergstment (Procci et al.,
2014). The Sherry Ortner's model of SG draws atiento the purposes and
intentions. Power is central to the approach (Jakim2012). Finally, the
selected game has to suit to the targeted outpag (8t al., 2013), which leads to
the next section, drawing the attention to EE.

Entrepreneurship education

Because of the vital nature of entrepreneurshipth@danultifaceted impact of
EE, this complex discipline has been source focwdisions (e.g., Gorman and
Hanlon, 1997; Katz, 2003; Peterman and Kennedy32K0ratko, 2003; 2005;
Fayolle et al., 2006; Pittaway and Cope, 2007; tadsiet al., 2007; Albornoz,
2008; Rasmussen, 2011; Lorz et al., 2013). Basdtiase assertions developing
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more able entrepreneurs can play a critical roleeagonomic growth and

employment (e.g., Schumpeter, 1934; Gorman and ddaril997; Shane and
Venkataraman, 2000; Peterman and Kennedy, 200%, RQ08; Pittaway and

Cope, 2007). EE must be encouraged to change dhdilg' attitude towards a
career as entrepreneur (EC, 2013). In line with tleivelopment, EE is becoming
more essential across different education systéfoglihska, 2011; Shane and
Venkataraman, 2000), even only few scholars havested on EE (Peterman and
Kennedy, 2003; Fayolle et al., 2006; Souitaris.e2807).

A large amount of entrepreneurs argue that entnepirship cannot be learnt
only acquired in practice (Nab et al., 2010; Gsithaler and Hendry, 2011), itis
believed that entrepreneurship starts young, aaditishould be cultivated early
(Kourilsky and Walstad, 2002). It has been discdisgeether EE actually have a
positive impact on actual entrepreneurial actidriggway and Cope, 2007; von
Graevenitz et al., 2010; Lautenschlager and H&284d).

The preferred methods for teaching entrepreneurblaiye been targeted
towards the experiential and authentic learningestyNab et al., 2010), largely
in the following forms of case studies from pasgsent or future (Van der Sijde
et al., 2008); simulated business, largely sepdrixtan the real world (Hindle,
2002) or incubators where applying personalitie @mpetencies within a low-
investment experienced and real business to sahdipnanage a company in the
real world (von Graevenitz et al.,, 2010). Additibnsupport is seen by
experienced, senior entrepreneurs who provide ipehcidvice or SG as a form
of experiential learning (Hindle, 2002; Panoutsdpst al., 2011).

In this context, we focus on SGs to promote andhteatrepreneurship (Neck
and Greene, 2011). At least since the 1990s SG e a commonly applied
didactic method for teaching entrepreneurship (K Gundry, 1994). The role
of SGs as a tool for entrepreneurial businessssilincreasing. It is stated that,
games such as World of Warcraft have been implezdeby firms to improve
strategy skills in business (Richards, 2008). SEvBGs focusing on EE have
appeared. Examples include Hot Shot Business, Top8d the Enterprise game.
For this research a new prototype was launchededisbased on Laumer et al.
idea (2012) that a SG can be used as self-assesgukto gain a realistic idea
of the job.

Game effects on entrepreneurial attitudes

A number of investigations found a positive impattEE taking attitudes
toward entrepreneurship into account which infleebehaviour (e.g. Peterman
and Kennedy, 2003; Dickson, 2004; Krueger, 2007anBback et al., 2007,
Cheung, 2008; Petridou and Glaveli, 2008; Dicksbalg 2008; Oosterbeek et
al., 2010; von Graevenitz et al., 2010). There appto be a causal link between
education towards awareness and individuals' emneprial attitudes.
Accordingly, EE influences attitudes and percei¢Wwalter and Dohse, 2012;
Fretschner and Weber, 2013). Based on prior stuthes bring to light
differences in attitudes and outcomes among indali&lwho were and were not
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participating EE (Duval-Couetil, Reed-Rhoads, arajihighi 2012; Fayolle and
Galilly, 2015), we assume that a SG dedicated tsugport individuals changing
their attitudes towards both entrepreneurship aBdHBased on this, we assume
and examine following proposition that:

Hypothesis 1. Taking attitudes towards EE into ddeation there is no
significant difference between the players and players' of SGs dedicated to
EE.

Hypothesis 2: Taking attitudes towards entrepresbifr into consideration there
is no significant difference between the playerd mon players' of SGs dedicated
to EE.

Game effects on entrepreneurial intentions

Intentions have proved to be a well-built prediadbrplanned behaviours in
entrepreneurship research (Kolvereid, 1996; Kruege., 2000). An increasing
body of literature is arguing that intentions pkagentral role in the decision to
start a business (Lifdn and Chen, 2009). Despitthadelogical limitations
(Peterman and Kennedy, 2003) the majority of saithat analyze the impact of
EE on behaviours and intentions report positiveltege.g., Hansemark, 1998;
Liao and Gartner, 2007; Wilson et al., 2007; Krue@@07; Souitaris et al., 2007;
Oosterbeek et al., 2010; von Graevenitz et al.028hAnchez, 2013; Lorz et al.,
2013; Bae et al., 2014). Only few studies repotted EE shows a negative effect
on entrepreneurial intention (Oosterbeek et al1020von Graevenitz et al.,
2010). Based on previous studies, which found aifséggnt correlation between
EE and intentions, we assume that a SG supporvithdils changing their
entrepreneurial intentions. Thus, we propose that:

Hypothesis 3: Taking entrepreneurial intention irgonsideration there is no
significant difference between the players and players' of SG dedicated to
EE.

In order to evaluate the outcomes of EE, the pteserk follows Fayolle et
al, (2006) and Souitaris et al. (2007) that thesmtal factor is the individual
intention to perform a given behaviour. Accordingbur attempt follows that
motivation, perceptions and attitudes or indepehdatecedents predict intention
toward the behaviour (Kolvereid, 1996). As a fipalnt, intentions appear to be
the immediate antecedent of behaviour (Kruegerl.et2800; Souitaris et al.,
2007). Accordingly, intentions appear to be a pdwepredictor of planned
person behaviour, especially when actions are aatecomplicated to examine
(Krueger Jr et al., 2000). Entrepreneurship repissguch an example of planned
and intentional behaviour (Krueger and Brazeal 4)98 addition, an enormous
body of literature is arguing that intentions pkagrucial role in the decision to
start a new venture (Lifian and Chen, 2009). Asrs@guence, entrepreneurial
intention have been discussed in entrepreneursisigarch intensively (Krueger
and Carsrud, 1993; Kolvereid, 1996), where intentis the unswerving
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antecedent of behaviour. The efficacy and abilily predict entrepreneurial
intentions has been confirmed by number of entregursgal studies (e.g.
Kolvereid, 1996; Engle et al., 2010; Autio et 2013; Fayolle and Gailly, 2013;
Fayolle and Gailly, 2015).

Furthermore, intentions are determined by attitudgsen, 1991; Kolvereid,
1996; Segal et al., 2005; Souitaris et al., 200Bs@h et al., 2014). In order to
assess the effect of a SG in a DGBL environmentBBr the present study
follows these studies in which the central fac®rthe individual intention to
perform a behaviour. As a result, three independeriecedents to predict
intention are highlighted. First of all, attitudésward the behaviour, which
appears to be the degree to which the individuaitsveo become an entrepreneur
(Autio, 2005; Kolvereid, 1996). The second key adamare the subjective
norms, which involve the perceived social presstom family, friends or other
important parties in relation to start or do na@irse new business (Ajzen, 1991).
Finally, the third one represents the perceivedabigliral control, which is the
perceived level of difficulty concerning becoming &ntrepreneur. Several
researchers in EE have used and confirmed thigytlregarding the impact of
attitude, subjective norm, and perceived behavlocwatrol on intentions (e.g.
Kolvereid, 1996; Krueger Jr et al., 2000; Kennedg &rennan, 2001; Fayolle et
al., 2006; Tegtmeier, 2006; Muller, 2008; Swainakt 2014; Koe et al., 2014).
Based on this line of argumentation, we proposdatewing:

Hypothesis 4: Taking entrepreneurial behaviour istmsideration there is no

significant difference in the expected and obseresdlt between the players and
non players' of SG dedicated to EE.

Figure 1 Proposed research model

Players and non players of SG dedicated to EE

Attitudes towards entrepreneurship Attitudes towards entrepreneurship education

HI" H glayers # H non players Hz'. H glayers # H non players

Entreprencurial Intention Perceived entrepreneurial behavioral
H3: H players # M non players H4.' U players # Wnon players

Players of SG dedicated to EE show higher impact

The overall research framework, the hypothesestladuggested directions
of the effects are summarized in Figure 1. The aibjes include the
development and empirically testing of this mode¥ard DGBL for EE.



3. Methodology
Participants and procedure

The total random sample (n = 41; 36,6 % female) diagded into two
groups. Those who had already played educatiomakgavere categorized as
gamers (SG with n = 12), and those who had alregdalyed SG dedicated to EE
were categorized as EE gamers (EE SG with n = 28)shown in Table 1
educators, teachers, researchers, students ordudivn training, advisors, and
finally entrepreneur serve as the population fois tempirical study. The
empirical data was gathered through a random saimplastria in March 2015.

Table 1 Survey participants

player| player of

Gender | 5tSG| EE SG

é’- male female[|no yes|no yes
%Educator, teacher or researcher 6 5 |7 4]8 3 |11
£ Student or in training 4 2 |6 0]a 2 |6
:-)-Advisor 7 7 9 5|5 9 (14
W Entrepreneur 9 1 |7 3|1 9 |10
Respondents 26 15 [ 29 12118 23 | 41

Measurement

Based on a systematic review of the techniquesGBDany study needs to
rely on a suitable design for representing caysdierforming such an impact
study a theoretical foundation with respect toditfliand reliability procedures,
adequate sample size, and structured sampling guoe® were considered. A
guasi-experiment with a control group design wasdoated in this study. The
study used a quantitative method including a stinect online questionnaire. In
order to obtain reliable prevalence data, it is angnt to use validated
measurement tools and items from previous studigshwvare outlined in the
Appendix. Primary data collection through itemsdshen the existing literature
critically assessing the impact of EE (Duval-Coyeét013) builds the basis for
the construct. All items had five response categorranging from strongly
disagree (1) to strongly agree (5) measured byskeof a five-point Likert scale.
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4. Results
Data analysis, reliability and validity tests

We applied multivariate regression analysis, CrehlsaAlpha, Exploratory
Factor Analysis, and Mann-Whitney Tests using SRS8st the hypotheses (Jin
et al, 2006; Coakes and Steed, 2009). First of all,abdlty mirrors the
steadiness of the measuring instrument (Letz and, G995). There are
numerous methods to ascertain reliability that taczount of split-halves
method, test-retest method, internal consistencthoge and equivalent forms.
Internal consistency methods are espouses in ak&arch. Cronbach’s alpha is
widely used for internal consistency (Cronbach, W9®\l of the Cronbach’s
alpha values for the constructs developed wereehititan 0.75. While according
to Nunnally (1978) a value that equals or abové Gs7measured to show strong
internal consistency, Hair et al. (1995) considarsalpha value equal or above of
0.60 significant. As indicated in Table 2 as wedl a performed item-total
statistics, the p values are all significant. Aewgh Cronbach’s alpha value of the
73 items in the instrument is 0,951. Consequeatljitems in the instrument are
taken without being changed. These results indit@é the reliability of this
research is adequate.

Table 2 Reliability Statistics - Cronbach's Alpha
Cronbach's Alpha Based or
Cronbach's Alpha Standardized Items N of Items

,951 ,947 73

In the next research step, validity is concerneith tyie success of measuring.
Content validity, construct validity, and criterioeferenced validity are three
different approaches concerning validity (Haertel985; Murphy and
Davidshofer, 1988; Fraenkel and Wallen, 1993).his tesearch effort construct
validity and content validity are applied. Carming<Zeller (1990) argue that
validity of a questionnaire’s structure is the extéo which the instrument
measures the conception it is supposed to mea$ume.this investigation
statistical validity analysis are applied for contealidity. Based on Hair et al.
(1995) the content validity of an instrument exagsithe adequate explanation of
the conceptual field to cover. The correlation le®w an item and the whole
items are examined. Table 3 outlines a Pearsorefation with the transformed
computed variables of each group. The correlatietwwben the items subjective
norms, behaviour and entrepreneurship intentioh witjoyment, curiosity and
skills are not significant correlated. Eliminatirtbese question groups, the
construct validity of the instrument is proven. Adither correlations are
significant which indicates that the items meadhee concept. These outcomes
indicate that the content validity of the appliamcacceptable.
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Table 3Questionnaire: Pearson Correlation Analysis —aRdlty and Validity

Sig. Indicators  Attidutes_  Attidutes_ Person- . E_
(2-tailed) of Flow of E of EE ality Norms Behaviour Intentions
Indicators__ 1
of Flow
Attidutes_ ,655(**) 1
of E ,000
Attidutes_ ,569(**) ,503(**) 1
of EE ,000 ,001
. 714 671(*) ,610(*%) 1
Personality 000 000 1000
,434(*%) 435(*%) A13(*) ,398(**) 1
Norms 005 005 007 010
. ,589(**) ,781(*%) ,635(*%) ,634(**) ,433(*) 1
Behaviour ,000 ,000 ,000 ,000 ,005
. ,389(%) ,657(**) 171 ,386(%) ,449(*%) 572(*%) 1
E_Intentions 012 000 285 013 003 000

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Exploratory Factor Analysis

A performed Exploratory Factor Analysis (EFA) confs the structural
quality of the questionnaire for this study. Fiotall, using Kaiser-Meyer-Olkin
(Dziuban and Shirkey, 1974) the items or questiaress examined regarding
enough common information. Next, with respect traet factors an eigenvalue
of not less than 1 is implemented (Parlett, 1980g extracted model represents
an adequate structure examined by following eleméntThe determinant of the
correlation matrix of the correlating question greun Table 4 is 0,014 which is
greater than the necessary value of 0,00001. (i¢ Tommunalities of all
variables are not less than 0.5. (iii) The modedl@irs the total variance wéll.
(iv) The factor loadings of an item in the rotatmmponent matrix is less than
0.45 for all factors. (v) Each two factors extracghould not be correlated, as
interpreted by the component score covariance x@tair et al., 1995; Lattin et
al., 2003; Smith et al., 2007). Based on Hair e{1895) and single-item factors
or items with factor loadings less than 0.5 orfadtors or greater than 0.5 on two
or more factors were eliminated if the criteria sverot fulfilled. As shown in
Table 5 for all items, an EFA is suitable becausés&r-Meyer-Olkin was more
than 0.5, in fact above 0.8 which is great accagrdinKaiser (1974).

! Tables related to Item-Total Statistics, Commuigaliand Total Variance Explained are
provided by the Author if further details are neg:de
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Table 4 Correlation Matrix

| [ [ - 5 0
Sz | 8u gu £ g 2 S
a Determinant = ,014] 8 8 3! 3. 32 5 ] c
S 5 © =6 [ Z 5 2
£ < < o m £
Indicators_Flow | 1,000
c Attidutes_of E ,655 1,000
% Attidutes_of EE | ,569 503 | 1,000
o Personality 714 ,671 ,610 1,000
g Norms 434 435 ,413 ,398 1,000
O Behaviour ,589 ,781 ,635 ,634 ,433 1,000
Intentions ,389 ,657 171 ,386 ,449 ,572 1,000
__ Indicators_Flow
$ Attidutes_of_E ,000
‘T Attidutes_of EE ,000 ,000
Z Personality ,000 ,000 ,000
=, Norms ,002 | ,002 | ,004 | ,005
o Behaviour ,000 ,000 ,000 ,000 ,002
Intentions ,006 ,000 ,142 ,006 ,002 ,000
Table 5KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,835
Bartlett's Test of Sphericity Approx. Chi-Square 156,425
df 21
Sig. ,000

To cope with non-response bias a study report wigered. As single
informants are applied, common-method bias migltuncTo response to this
problem the suggestions of Podsakoff et al. (208)means of a Harman's
single-factor test were followed. As a result, tiediability of the construct is
determined to be sufficient. The tendency to initest SG for EE uses a concept
consisting of 73 items measured on a 5-point Likating scale ranging from 1
(strongly disagree) to 5 (strongly agree). Dividieih subscales, and presented in
Table 6 the questionnaire includes indicators awfltowards a narrative
approach (five items; Cronbachés = .876), attitude towards entrepreneurship
(eleven items; Cronbachts= .696), attitudes towards EE (six items; Crontsch
a = .656), proactive personality (five items; Croclva oo = .866), subjective
norm (three items; Cronbachis= .870), perceived behavioural control (thirteen
items; Cronbach’'sa = .883), and entrepreneurial intentions (sevemste
Cronbach’sy = .953).



13

Table 6 Reliability Statistics Cronbach's Alpha

Cronbach's Cronbach's Alpha Based N of
Alpha on Standardized ltems Items

Indicators of flow ,876 ,874 5
Attitudes towart_:is 696 715 11
entrepreneurship
Attitudes towards EE ,656 ,667 6
Proactive personality ,866 ,868 5
Subjective norm ,870 ,871 3
Perceived behavioural 883 884 13
control
Entrepreneurial intentions ,953 ,953 7
All items ,951 ,947 73

While a series of different regression models wesed to describe the
relationship between players and non players, dstirig the hypothesis in this
study we conducted Mann-Whitney Tests between playel non players
summarized in Table 7.

Table 7 Test Statistics Mann-Whitney Test between playeriolayers

H1 H2 H3 H4
Attidutes E| Attidutes EE| Behaviour E_Intentions
Mann-Whitney U 146,000 161,500 123,000 130,000
Wilcoxon W 317,000 332,500 294,000 301,000
z -1,607 -1,202 -2,210 -2,026
Asymp. Sig. (2-tailed) ,108 ,229 ,027 ,043

a Grouping Variable: V85 - players and non playdrSG for EE

Based on recommendations in prior studies relatednall samples and
similar research in this field (Chen and Luo, 2004jal-Salazaret al, 2012;
LekoviC, 2013; A4Z and Ayvaz, 2014), Mann-Whitney Tests were apptied
achieve more precise and more powerful estimatigssindicated in Table 7
hypothesis 3 and hypothesis 4 are rejected. Thera significant difference
between players and non players of SG dedicateBEowhen it comes to
entrepreneurial behaviour and intentions. Whilereghes no evidence for a
significant difference between players’ and nonyeisl attitudes towards
entrepreneurship and EE, significant differencesvben the between players'
and non players' entrepreneurial behaviour anaprgneurial intention confirms
that SG dedicated to EE appears to be a valuall@gpgical method for
additional entrepreneurial training.
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5. Discussion and Conclusion

SG demand educators to apply new pedagogical agigeaHowever, current
toolkits for developing effective SG for EE in affident way requires a specific
approach and innovative set. We used a novel msini designed to measure 73
items of DGBL for EE based on literature of bothatplines. The findings of this
research show that SG dedicated to EE can be antie# tool to be used in
teaching entrepreneurship resulting in a significdifference between players
and non players enhancing education. While thisareh has shown that DGBL
can contribute significantly in EE in a combineaditional-cum-digital approach,
there are still questions pending because of faligWimitations.

Limitation

The academic literature is still less unanimousil®# number of researchers
concede that particular forms of EE are associafititl sizable positive effects
(Peterman and Kennedy, 2003; Sternberg and Wers)ek@05; Van Stel et al.,
2005; Fayolle et al., 2006; Acs and Szerb, 200Wit8as et al., 2007), other
scholars discover indication that the effects amgative (Oosterbeek et al., 2010).
Limitations of this study are principally related the analysis of the items.
Characteristics and results should be examined prafeundly with respect for
further statistical analyses based on a strucegahtion models. Further extra
effort is needed to separate intertwined factorg. (@ender, age, expert group,
indicators of enjoyment, indicators of flow, indices of curiosity, indicators of
challenge and skills, attitude towards entreprestépr proactive personality,
subjective norm, perceived behavioural control, anttepreneurial intentions),
their directions and effects, and dependences. Menvéhese results contribute
to the current state of research regarding theafis8Gs for EE stating that
playing results in significant transformation intrepreneurial behaviour and
intentions. However, there remains essential worke done to convert insights
about entrepreneurial experience, entrepreneugathing techniques, applied
tools and entrepreneurial learning into practiqeeemlly with a focus on DGBL
which leads to the next section, further research.

Implications

The findings obtained in this study lead us to sevihat the educational
centres and managerial institutions which orgamisekshops and programmes
dedicated to entrepreneurship should seeking tdoreie the innovative concept
of DGBL with SG to enhance the effectiveness wittombined traditional-cum-
digital approach. SG dedicated to EE can be arctefée tool to be used in
teaching entrepreneurship enhancing entrepreneuwniaivation as well as
increasing practical knowledge related to stardnigusiness from the scratch. In
awareness of these findings, some policy-makersadethe sensitization of
possible founders, including appropriate EE, a arimgoal of innovation
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policies (EC, 2013) which also highlights the ab#®lnecessity to enhance
research in this discipline that leads directlyhi® next subsection of this paper.

Further research

As advised for future research by Fang et al. (20d&0continue to investigate
additional factors that contribute to DGBL with acfis on entrepreneurship.
Furthermore, refining the instrument by adding esdsing items is needed to be
empirically tested again. Next, numerous scholaovige support that women
have lower entrepreneurial intentions than men ¢&ahet al., 1989; Chen et al.,
1998; Kourilsky and Walstad, 1998; Hao et al., 20@®onsequently, the impacts
of SG dedicated to EE may differ between womenraed. However, there are
no universally accepted gender differences for Efe intentions relationship
(Chowdhury, 2005). Accordingly, given the posstgilithat SGs have a
pedagogical bias towards different education leaisl gender these effects
appear to be still poorly understood. Therefore, future studies gender
differences and educational level should be takRnaccount.
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Appendix

Items

G1: What is your gender? (male, female)

G2: What is your age? (<20; 20-30; 31-40, 40<)

G3: What is your profession? (Entrepreneur/Advis@&gucator/ Teacher/
Researcher, Student or in training)

G4: What is your area of expertise?

Gb5: Have you ever played a serious game explidégigned with educational
purposes?

G6: Have you ever played a serious game dedicatedttepreneurship?

G7: Have you ever participated in any form of emte@eurship education?

Indicators of Enjoyment (based on Fangt al., 2010)

IE1: | will feel unhappy when playing a serious gam a farm setting dedicated
to entrepreneurship.

IE2: | will feel worried when playing a serious ganm a farm setting dedicated
to entrepreneurship.

IE3: | will feel happy when playing a serious gaime farm setting dedicated to
entrepreneurship.

IE4: | will feel exhausted when playing a serioasng in a farm setting dedicated
to entrepreneurship.

IE5: | will feel miserable when playing a seriowmme in a farm setting dedicated
to entrepreneurship.

IE6: Playing a serious game in a farm setting dedit to entrepreneurship will
make me more intelligent.

IE7: The activities in a serious game in a farmtisgt dedicated to
entrepreneurship are respectable.

IE8: The activities in a serious game in a farmtisgt dedicated to
entrepreneurship are decent.

Indicators of Flow (based on Wuet al., 2013)

IF1: Playing a serious game in a farm setting dedit to entrepreneurship will
be interesting.

IF2: Playing a serious game in a farm setting dedat to entrepreneurship will
be fun.

IF3: 1 will feel curious while playing a seriousrga in a farm setting dedicated to
entrepreneurship.

IF4: | will be in control of a serious game in arrfa setting dedicated to
entrepreneurship.

IF5: | will be entirely absorbed in playing a sersogame in a farm setting
dedicated to entrepreneurship.
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Indicators of Curiosity (based on Qinet al., 2009)

IC1: | want to know the rest of the storyline irethourse of playing a serious
game in a farm setting.

IC2: A serious game in a farm setting dedicatedendrepreneurship sounds
interesting.

IC3: I will feel successful when | overcome the talotes, tasks or opponents in
the farm game.

IC4: | will explore actively the farm game.

IC5: | will like to concentrate on the story of areus game in a farm setting
dedicated to entrepreneurship.

IC6: The story in a serious game in a farm settiedicated to entrepreneurship
should quickly grab my attention at the beginning.

Indicators of challenge and skills (based on Qiet al., 2009)

ICS1: Parts of the story should be formed by mé¢han course of playing the
serious game in a farm setting dedicated to ergregurship.

ICS2: | will like tasks or conflicts, which are fidult in a serious game story.
ICS3: Some tasks or conflicts in the serious gatmey should be stimulating and
suspenseful.

Attitude towards entrepreneurship

AEL: In business, it is preferable to be an enaeeur, rather than a large firm
employee. (Carayannet al, 2003)

AE2: It is more beneficial to society to have lamygerprises than small firms.
(Carayannis, Evans, & Hanson, 2003)

AE3: | would rather found a new company than bertfamager of an existing
one. (Luthje & Franke, 2003)

AE4: Starting my own business sounds attractivaeo (Krueger et al., 2000)
AES5: | personally consider entrepreneurship to baighly desirable career
alternative for people with my professional andaadion background. (Autio et
al., 2001)

AEB6: Overall, | consider an entrepreneurship car@eanciset al, 2004)

AE7: A career as an entrepreneur is totally unetitra to me. (Linan and Chen,
2009)

AES8: If | had the opportunity and resources, | vibildve to start a business.
(Linan and Chen, 2009)

AE9: Amongst various options, | would rather bethimg but an entrepreneur.
(Linan and Chen, 2009)

AE10: Being an entrepreneur would give me greasfsation. (Linan and Chen,
2009)

AE11: Being an entrepreneur implies more advant#ues disadvantages to me.
(Linan and Chen, 2009)

Attitude towards entrepreneurship education(Autio et al, 2001)
AEEZ1: | know many people who have successfullytsthnp their own business.
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AEEZ2: In my environment, people are actively enaged to pursue their own
ideas.

AEES3: In my environment, you get to meet lots obple with good ideas for a
new business.

AEE4: Entrepreneurship education prepares peoplefarean entrepreneurial
career.

AEES5: In my environment there is a well functioniagpport infrastructure to
support the start-up of new firms.

AEES®6: Entrepreneurship cannot be taught.

Proactive personality (Kickul and Gundry, 2002)

PP1: | enjoy facing and overcoming obstacles tadags.

PP2: Nothing is more exciting than seeing my idaasinto reality.
PP3: | excel at identifying opportunities.

PP4: | love to challenge the status quo.

PP5: | can spot a good opportunity long beforersthan.

Subjective norm

SN1: My family and friends support me to start myndousiness. (Krueger et al.,
2000)

SN2: If | became an entrepreneur, my family woubdhsider it to be. (Autio et

al., 2001)

SN3: If | became an entrepreneur, my close friewdslld consider it to be.

(Autio et al., 2001)

Perceived behavioral control

PBC1: | am confident that | would succeed if | &germy own business. (Autit
al., 2001)

PBC2: It would be easy for me to start my own besé (Autioet al, 2001)

PBC3: To start my own firm would probably be thestoay for me to take
advantage of my education. (Augbd al, 2001)

PBC4: | have the skills and capabilities requiredsticceed as an entrepreneur.
(Autio et al, 2001)

PBCS5: | have ever thought about starting a busir{&snnaret al, 2009)

PBC6: | am interested in an entrepreneurial serigaisie in a farm setting.
(Shinnaret al, 2009)

PBC7: Starting a firm and keeping it viable woulel éasy for me. (Lifian and
Chen, 2009; Kolvereid, 1996)

PBCS8: | believe | would be completely unable tortst business. (Linan and
Chen, 2009 and Kolvereid, 1996)

PBC9: | am able to control the creation procesa okew business. (Linan and
Chen, 2009 and Kolvereid, 1996)

PBC10: If | tried to start a business, | would havikigh chance of being. (Linan
and Chen, 2009 and Kolvereid, 1996)
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PBC11: | know all about the practical details nektle start a business. (Linan
and Chen, 2009 and Kolvereid, 1996)

PBC12: The number of events outside my control Wiziculd prevent me from
starting a new business are very few. (Linan anénCl2009 and Kolvereid,
1996)

PBC13: For me, developing a business idea woulédsy. (Linan and Chen,
2009 and Kolvereid, 1996)

Entrepreneurial Intentions

El1: Are you currently self-employed? (Luthje amaritke, 2003)

El2: Do you plan to be self-employed in the foredde future ? (Lithje &
Franke, 2003)

EI3: Estimate the probability (0-100%) you will gtgour own business in the
next 5 years? (Krueget al, 2000)

El4: I'm ready to make anything to be an entrepoen@.iidn and Chen, 2009)
EI5: My professional goal is becoming an entrepoeng@.ifian and Chen, 2009)
EI6: | will make every effort to start and run mymm business. (Lifidan and Chen,
2009)

EI7: I'm determined to create a firm in the futufieifian and Chen, 2009)

EI8: | have very seriously thought in starting aibess. (Lifidn and Chen, 2009)
EI9: I've got the firm intention to start a firmmmeday. (Lifdn and Chen, 2009)
EI10: I'm going to start my own business within oyears. (Kolvereid, 1996;
Armitage and Conner, 2001)
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