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Abstract: The purpose of this evaluation study is to addtessmpact of
an educational game for strengthening mathemasikils and knowledge.
Within this framework the study deals with the agprateness of specific
game elements corresponding to the success of h gahe taking 65
Austrian players and a control group of 41 play&frsa different game into
account. While an exploratory factor analysis aon$i the validity and
reliability of the 30-item scale, linear regressiamalyses illustrate the
significant positive impact of the game's flow t® success. An independent t-
test as well as an ANOVA demonstrate no significdifferences between
genders. However, a Kruskal-Wallis test stressasttie game elements are
significantly important for different age-groups. addition, the results show
that the game elements should be chosen carefully mespect to the
educational objectives. This impact study suppdits positive research
stream referring to the high potential of gamearagducational instrument in
math education.
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1. Introduction

Besides entertainment-oriented approaches, ganvesean shown to also
educational potential (e.g. Dede, 2000; Dondlingf07; Connollyet al,
2012; Nuiez Castellar et al., 2015). Contrary toraasing controversial
discussions on diverse pedagogical aspects frofareiift perspectives in a
broad array of disciplines such as business (dilj. & al, 2007; Lindhet al,
2008; Richards, 2008), human resources (e.g. MarntthFetzer, 2014), social
life (e.g. Anderson and Bushman, 2001; AndersorQ42Qabary, 2014),
science (e.g. Schwalat al, 2005), health and culture (e.g. Beatel, 2007;
Zielke et al., 2009; Orji et al., 2014), entreprarship (e.g. Fellnhofer, 2015;
in press), engineering and computing (e.g. Papaster2009), language (e.qg.
Miller and Hegelheimer, 2006; Yip and Kwan, 200gstory (e.g. Akkerman
et al, 2009), or medicine (e.g. Bradley, 2006), the bofigcademic literature
on web-based games dedicated to increasing maticaimatowledge is still
in its infancy compared with other well-developeesegarch streams in
education. Faced with future generations termeditadinatives” (Van Eck,
2006; Bennetet al, 2008; Huizengat al, 2009) — emphasizing that they are
accustomed to advanced digital environments — thueational sector needs
to deliver adequate products and services (PrerZb§?2; Huizengeet al,
2009), while web-based games are receiving legitymess an effective and
appropriate educational instrument (Schlosser adado, 2014).

Although only few authors have developed game €lurcational purposes
and tested their impact (e.g. McDonald and Hanna?®03; Ando and
Harrington, 2006; Zyda, 2007), in particular a mgdme (Vogel et al., 2006),
a review of 30 online games dealing with mathersahias already analyzed
different changes in motivation and cognition whaaying these specific
games (Erickson, 2015). For instance, McDonald &ahnafin (2003)
focused on a television game show called "Who WamiBe a Millionaire"
for exam preparation. Another researcher stressgdnae that focused on
prevocational math education to improve studentdlssin proportional
reasoning (ter Vrugte et al., 2015). A further citmttion comparing the
effects of a math game concludes that game plagamgimprove cognitive
abilities such as multitasking and visual short-ragnas well as spatial skills
(Nufiez Castellar et al.,, 2015). In general, a gngwbody of research
documents the positive effects of game-based legrninstruments on
attitudes (e.g. Garriet al, 2002; Bogost, 2007; Connollgt al, 2008;
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Fellnhofer, in press; in press) as well as on perémce in mathematical skills
acquisition in the long run (Garrist al, 2002; Backlundet al, 2008;
Erickson, 2015) such as arithmetic performance @d@astellar et al., 2015).
Overall, there is great potential (Dede, 2000; k&an, 2015) — in particular,
at an international level, the latest findings dfadg (2015) show that about
10 million online surfers spend roughly 3.71 mitlimays per year on a
popular online math game for children.

However, some authors disagree with this positeeetbpment (Wouters
et al, 2009; de Freitas and Ketelhut, 2014) and statetttere is not enough
evidence that games meet the criteria for efficggdagogical tools (Zhang,
2015). This calls for more research with differapproaches stressing, the
encouraging achievements of these pedagogical tioven In line with this
intention, this contribution will focus on differeattributes of games to affect
both learning performance as well as game-playingtivation, taking
different age-groups and genders into account. Bsess the skills
stabilization in math education, the author hasmhbdeveloping a web-based
math game to answer the following research quesimes a simple math
game in a farm setting characterized by multipleich questions have an
impact on learning success?

This research question will be addressed as folloistheoretical
framework and hypotheses development will buildbkdsbasis for both the
methodological and the results sections in whick tutcomes of the
hypotheses will be presented. These will be cilticdiscussed in the final
section dealing with limitations and implications.

2. Theoretical Framewor k and Hypotheses

Growing acceptance for the entertaining aspectedfcational games
(Rosas et al., 2003; Virvou et al., 2005; Parasksval., 2010) — so called
"edutainment” (Okan, 2003) — increases the leamaotivation, as has been
acknowledged by famous digital learning game desirsuch as Prensky
(2001). While games with educational objectives beeng implemented
across a variety of disciplines (Connolgt al, 2012), adequate games
focusing on mathematics are relatively rare (e.te Bhd Stephens, 2008;
Wijers et al, 2008; Connollyet al, 2012). Although an increasing number of
academics have been dedicating their attentiornéoré¢lationships between
math game players and improved perceptual, cognitbehavioral, and
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affective performance (ter Vrugte et al., 2015; @ha2015; Sinopoli et al.,
2015; Nufez Castellar et al., 2015), little is kmoabout the motivational
factors of successful online games with a focugducation. Essential game
characteristics that motivate and facilitate thecpss of learning, for instance
indicators of challenge and skills (based on Qialgt2009), curiosity (based
on Qin et al., 2009), flow (based on Wu et al.,20&nd enjoyment (based on
Fang et al., 2010), require in-depth understanétiomg all parties involved in
the phases of game development (Charsky, 2010)ekenvnot all elements
or features of a math game will foster the gamiésveness (Wouterst al,
2009; Connollyet al, 2012). In addition, complexity of game desigmd
seen as a guarantee for success; in other word= wbmplex educational
content is transformed into simple games, potemnsidtorn (e.g. Salen and
Zimmerman, 2004; Higuchiet al, 2005; MacCallaet al, 2015). The
generalization of previous research outcomes toarety of game-based
settings dedicated to mathematics is insufficieBased on previous
evaluations of the effectiveness of educationalem(e.g. Nufiez Castellar et
al., 2014; Fellnhofer, 2014; 2015; and in pres®) propose the following:

Hypothesis 1: Different game elements support tleeesss of a math game
differently.

In general, mathematical games with educationaéatives have to be
designed with respect to pedagogical issues inrdodieave a positive impact
on learners (Rosast al, 2003; Divjak and Tongi 2011). Prior studies have
investigated the effects of age upon attitudes tdsvaonline learning,
concluding that age makes a significant differe(Cemberet al, 1997).
Scholars target different age-groups in their gsdiRatan and Ritterfeld,
2009). The majority of studies conducted on matmem have dealt with
primary school; secondary school constitutes thd-laegest group (Divjak
and Tomé¢, 2011). Schrader and McCreery (2008) examinecmiffces in
age-groups, concluding that the younger the ppertss, the higher their level
of expertise in online games. Based on these fggliwe assume

Hypothesis 2a: The game satisfies different ageqgsalifferently.

Furthermore, Terlecki and Newcombe (2005) staté ghmes tend to be
gender-oriented. Moreover, Feng et al. (2007) sttleat female players show
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less experience in playing than their male coumigspwhich might influence

the game's benefit. Concerning gender differeraesther study came to the
conclusion that different genders prefer differg@me types (Lucas and
Sherry, 2004) and consequently behave differenthgerwplaying the game
(Eastin, 2006). In addition, Chou and Tsai (200gue that males are willing
to spend more resources on playing games than dsmahd that males tend
to enjoy games significantly more. Although schelaio not show strong

agreement on the discussion of gender differencegnwit comes to

educational games, few researchers found no signifidifferences between
the genders (e.g. Darken et al., 1998; Papasterg@®). Thus, this research
suggests that

Hypothesis 2b: The game satisfies different gendiéerently.

Overall, games for educational purposes are deedldp encourage the
acquisition of knowledge (Lindh et al., 2008). Roas studies used
instruments looking at game preferences such aeessicitems or hours
played (Lucas and Sherry, 2004; Beale et al., 2Bdbat et al., 2008). A
significant difference was found between educatigaane players and those
that had not played any games for learning (Midad Hegelheimer, 2006;
Beale et al., 2007; Yip and Kwan, 2006; Fellnhoferpress). Furthermore,
based on previous results showing that differef¢éces occur based on
different learning objectives (e.g. Cameron and Brvg005), we assume that
game elements need to be adapted to the intendeding outcomes or
subject. Thus, in line with this argumentation, tbiéowing is proposed:

Hypothesis 3. The game elements have to be addptede teaching
subject.

The theoretical framework, the hypotheses, andaisemed directions are
illustrated in Figure 1.



Figure 1: Proposed research model
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3. Methods

3.1 Sample characteristics and data

The data of this research sample consisting otédests were collected in
Austria in different workshops from May to July Z1While Table 1
illustrates the descriptive statistics of the syrgample, Table 2 outlines the
control group — experts questioned regarding tltalslity of the game for to
entrepreneurial education — for testing hypoth8siwhether game elements
need to be adapted to the educational objectives.

Table 1: Sample characteristics

Gender female 27
male 38
<10 years 0
>10 to <13 years 14

Age >13 to <16 years 37
>16 to <20 years 7

>20 years 7
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Experienced game player yes 30
Sum of math game players 65
Table 2: Control group
Experience:
" player of educational gameg
g no yes
% Educator, teacher, or research 7 4 11
+ Student or in training 6 0 6
:.’_ Advisor 9 5 14
W Entrepreneur 7 3 10
Respondents 29 12 41

3.2 Measurement

The self-developed scale to measure game succasstsoof eight items
and focuses on motivation and interest in the gamal|ar to previous similar
investigations (Darken et al., 1998; Lindh et 2008; Connolly et al., 2012).
Indicators of enjoyment are based on Fang et BLQE measured with eight
items. Indicators of flow consist of five items whihave been adopted from
Wu et al. (2013). Both indicators of curiosity aredified from Qin et al.
(2009), measured on a six-item scale, as are itwigaf challenge and skills
with three items. Based on these previously pubdsarticles, the translated
items — from English into German — were measureflveapoint Likert-type
scales (1="strongly disagree” to 5 ="strongly r@g"").

3.3 Game

The math game's storyline is straightforward. Tameg player or ‘farmer’
receives monetary remuneration and livestock forremd answers to
mathematical questions while competing with othemgrs in the setting of a
small farm village. This math game in a farm settivas already run through
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several assessments to increase the quality @freift criteria for an efficient
pedagogical product. First of all, a qualitativesessment stresses the
adequately implemented design based on recommendasind results of
prior studies (e.g., Schulmeister, 1997; Kerre€120/an Merrienboer and
Sweller, 2005; Fellnhofer, 2014). Being a fundedjget, the game has
already passed several peer-reviewed evaluatioegbrphases which have
led to further improvements in aspects such aseoonstructure, storyline,
and design. Overall, this game meets the necessguirements for math
games that aim to increase motivation by makingnieg mathematics easier
based on prior research (Divjak and Tén#2011) in the following areas: a)
different subjects based on the curriculum; b) oafeactivities for learning;
c) a basic learning model; d) content presentat®njnterface including
words and objects; e) appropriate navigation strectf) feedback and reward
system; and g) fun elements such as graphics, satoy, characters, and
humor.

3.4 Analysis

First of all, an exploratory factor analysis (EFdgcuments the reliability
and validity of the construct, stressing an adesjeatrall model fit through
the following: a) almost all communalities of aléms are greater than 0.5
(Field, 2005); b) all Cronbach’s alpha are gre#tan 0.7 (Nunnally, 1978);
c) all Kaiser-Meyer-Olkin Measures of Sampling Adaqy are more than 0.5
(Kaiser, 1974); d) all determinants of the condBucorrelation matrix are
greater than the necessary value of 0,00001; anall eignificant values
conclude that there are correlations in the datdhse are suitable (Bartlett,
1937). Accordingly, multicollinearity among thesenncritical variables can
be accepted (Farrar and Glauber, 1967). Appengpedents the results of the
EFA. Next, stepwise linear regressions and Pear®ivariate Correlation
analyses were performed to test hypothesis 1. usvimpact studies for the
purpose of learning game assessment applied regreg®.g. Weibel et al.,
2008) and correlation analyses too (e.g. Jennedi.eP008; Weibel et al.,
2008; Castelli et al., 2008; Fu et al., 2009). Adicated in Table 3, the
Durbin-Watson for hypothesis 1 is between 1.5 arlsl Zhus, it can be
assumed that there is no first-order linear autoetation in the data.



Table 3: Fit statistics

Adjusted  Std. Error

g R R of the E

< R Squar Squar.  Estimatt Change Statistit %

] R s

. Q@

:I>:‘ Square df Sig. F g

Chang:  F Chang 1 df2 Chang E)

1 .784(a) .614 .608 .59536 .614 100.275 1 63 .000

2 .805(b) .648 .636 .57346 .034 5902 1 62 .018 1.668

a Predictors: (Constant), Indicators of flow. bedictors: (Constant), Indicators of flow, Hours
played. c Dependent Variable: Game success

Because of single informants for independent methedmmon-method
bias is crucial in this study. To respond to theues of common-method
variance, three approaches have been taken (Pdbisskal., 2003): the
dependent variable is constructed by means of nmton from sources
different than those of the independent varialtles;order of the questions is
mixed; different scale types were used; and corai specifications of
regression models are implemented. Finally, commethod bias does not
appear to be a critical concern in this reading.

4. Results

Table 4 outlines (stepwise) the results of thedimegression analyses for
testing hypotheses 1 and 2. Indicators of flow slaosgignificantly positive
influence (=0.782***) regarding the success of the game. Adddlly, as
presented in the Pearson's Bivariate CorrelationriMgAppendix 2), the
game's success is correlated to the indicatorbwf (0.784**), indicators of
curiosity (0.739**), indicators of challenge and illsk (0.450**), and
indicators of proactiveness (0.513**). Thus, hymsis 1 can be rejected and
we stress that game elements support a math gaoeesss. In particular, it
has been discovered that flow is positively assediavith a learning game's
success. Furthermore, we scrutinized the impacrdagy the intensity of
playing. A positive influence was assumed and stpdoby the linear
regression analyse$=0.275***), as presented in Table 4. In additiors, a
presented in Appendix 2, the correlation matrix vehigoositive relations
between hours played and the game characterisiids a&s flow (0.346**),
curiosity (0.412**), challenge and skills (0.30389nd proactiveness (0.262%),
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as well as game success (0.443**) in general. Gpresgly, the more hours
the game is played, the higher its positive impact.

Table 4: Results of linear regression analyses

H1 H1
Success of the gamge Success of the game
B B

Indicators of flow 0.782** 0.714**

(0.078) (0.080)

0.275**

Hours played (0.113)

F 100.275*** 56.990***
R? 0.614*** 0.648**
Adjusted R? 0.608*** 0.636**
Significance codeg:**=p<.01,**=p<.05,*=p<.1
Standard errors are in gray and brackets.
Table5: Excluded Variables (c)
Hypotheses Partial
Beta In t Sig. correlation

Gender -.035(a) -.441 .661 -.056
Age .078(a) .966 .338 122
Hours played .195(a) 2.429 .018 .295
Indicators of enjoyment -.003(a) -.032 975 -.004
Indicators of curiosity .296(a) 2.237 .029 273
ISrLcijlllgators of challenge and 090(a) 1.000 301 126
Indicators of proactiveness .102(a) 1.082 .284 .136
Gender -.035(b) -.464 .644 -.059
Age -.020(b) -.224 .824 -.029
Indicators of enjoyment -.001(b) -.015 .988 -.002
Indicators of curiosity .233(b) 1.752 .085 .219
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Indicators of challenge and
skills
Indicators of proactiveness

.057(b) 645 521 .082

.084(b) 915 364 116

a Predictors in the Model: (Constant), Indicatafriow
b Predictors in the Model: (Constant), Indicatafrtow, Hours played
¢ Dependent variable: Game success

The excluded variables within the results of tmedir regression analyses
(stepwise) indicate that gender and age do not leawe influence. For
hypothesis 2 an independent t-test and Kruskaligvadist as well as an
ANOVA provide further significant results. Theseste confirmed the
detected equality between genders. However, asrshowable 6, significant
differences were found between the age-groups nvahKruskal-Wallis test.
While agreement occurs when it comes to ratingstlezess of the game and
importance of indicators of enjoyment, players frdifierent age-groups are
significantly different in their perspective regengl indicators of flow
(0.038**), curiosity (0.012**), challenge and skill (0.008***), and
proactiveness (0.006***). Therefore, it can be daded that the game
appears not to be adequate to all different agepgro

Table 6: Statistical results of Kruskal-Wallis test

Indicators Indicators of Indicators of

Indicators of Indicators of challenge pro- Game
enjoyment of flow curiosity and skills activeness  success
Chi-Square 3.246 8.436 10.928 11.833 12.357 5.636
df 3 3 3 3 3 3
Asymp. Sig. .355 .038 .012 .008 .006 131

Age-groups: group 1 below 10 years; group 2 ab@vgehrs and below 13 years; group 3 above
13 years and below 16 years, group 4 above 16 wearbelow 20 years, group 5 above 20 years
a Kruskal-Wallis test

b Grouping variable: age

As indicated in Table 7, for hypothesis 3 an inaejaat t-test comparing
the points of view of 65 math players and 41 expezpgarding on the game
dedicated to entrepreneurial education provideadifstgnt results for all
game elements with the exception of flow. Theseultessupport for
hypothesis 3, that the game elements have to bpteatido the teaching
subject.



Table 7: Independent Samples Test

12

95% Confidence
Sig. (2- Mean Std. Error Interval of the

Equal variances not t df tailed) | Difference | Difference Difference
assumed Lower Upper
Enjoyment -2.203| 102.398 .030 -.25220 .11450 -47931| -.02510
Flow -1.158 86.244 .250 -.21801 .18825 -59222| 15620
Curiosity -4.09¢€ 90.03¢€ .00C -.7808¢ .1906: -1.1595¢ | -.4021%
Challenge and skilly -4.923 82.389 .000 -.98186 .19944 -1.37859| -.58514
Proactiveness -2.497 96.605 .014 -.45981 18417 -.82535| -.09427

Finally, as presented in Figure 2, while positiugmort for hypotheses 1
and 3 has been found, the data do not reflect @newglence for gender
differences. Nevertheless, age and the educatiopal do play a significant

role in game design, and therefore should be takeraccount for the sake of
the game's success.

Figure 2: Results of the research model

H2n.s.

Game elements: flow

(0.038**), enjoyment (n.s.),
curiosity (0.012**), challenge

and skills (0.008***), and
proactiveness (0.006%*%)

H3+

Gender
differences
Age
differences

Hi+

0.782%**

Required adaption of game
elements to educational objectives

Enjovment (0.030%%)
Curiosity (0.000%**)

Challenge and skills {0.000***)
Proactiveness (0.014**)

Game success

H2bn.s.
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5. Discussion

Despite the fact that educational games are widstyg these days, from a
literary point of view their efficiency with regad motivation and learning
success has not yet received strong support (Meeret al.,, 2014).
Fundamentally, however, researchers share the awpitihat educational
games have great potential (e.g. Nufiez Castellat.,e015), which should
not be neglected either in the classroom or in @teécldiscussion. Despite the
growing interest and positive agreement, theremparatively little research
regarding the essential game characteristics redjuo increase the learner's
motivation for games dedicated to mathematics. mbtson forms the basis of
this research, relying on a solid groundwork oérlitture on both successful
game design (Qin et al., 2009; Fang et al., 2010;&tal., 2013) and web-
based math education (Erickson, 2015). Moreovergnhances previous
studies (e.g. Divjak and Tomi2011) with a detailed insight into parameters
of successful games that will positively influentee learner's outcome.
Further, while gender issues do not appear to arucithis framework, light
has to be shed on the factors of age and educhbbjextives. Accordingly,
based on our findings, it can be concluded thatiipgame elements support
diverse age-groups differently. However, in linghmprevious findings, our
research supports the idea that implementing matheah games in the
curriculum increases the efficiency of educatioachievements at all levels
of education (Divjak and Tor#i2011).

Limitation and further research

Like every other study, we must review the limas of our investigation.
It implies that game characteristics such as flowosity, challenge and
skills, and proactiveness, as well as age servema®rtant triggers or
antecedents of game success with respect to thesity of playing, and thus
have to be included in future research. While threselts are limited to one
math game, further research calls for extensivepesisons between different
math games at different levels. Does flow signifibainfluence the success
of other math games as well?

Despite a control group of 41 experts, this redeadased on a relatively
small sample (65) with a geographical focus on AaisiAs a consequence,
these limitations call for further internationalsearch. However, similar
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contributions also rely on a comparably small sangite (e.g. Darken et al.,
1998 with 40; Wee, 2004 with 52; Nelson et al.,@06th 62; Friedrich et al.,
2006 with 27; Radu and Loué, 2008 with 44; Nabiakf 2008 with 50;
Cheung, 2008 with 50; Singh and Verma, 2010 with Raddition, there is
a great need for further longitudinal or multi-pelical research. Backed by
these results, further investigations are requii@d different age-groups.
While more qualitative investigations will provigebetter understanding of
the nature of the game characteristics involveadhiet al., 2008), further
guantitative research is required to present a reolid identification of the
different interplays of these variables. The muttieinsional interconnections
in game play for educational purposes have beesngitiened through
specific game elements such as flow in this resealonetheless, further
research is required to analyze the game charstitsrperformance
relationship in more detail, with a particular fsoon independent, mediating,
and moderating, as well as interaction effects.

6. Conclusion

From a theoretical perspective the crucial conbejiling potential of
educational games as a solid pedagogical instrumsehere supported. In
essence, in line with prior investigations (e.g.fikzi Castellar et al., 2014),
this contribution considers game play an effecta@litator or motivational
tool for improving math skills. While further reseh is required, the results
contribute to raising awareness regarding motivalidactors of different
math games for different age-groups. In particulae, analysis promotes age-
adequate learning by game-based technology andogewent, whereby the
elementariness of game flow has the potential stefdearning. Finally, from
a practical perspective, this contribution emplesihat game-playing can be
used to assist human resource departments to aasggsain math skills of
(potential) staff relevant for specific jobs (eagcounting, etc.). Overall, the
paper contributes to the emerging literature oncational games with a
central approach on the multilevel interplay, whigh instrumental for
embedding games as solid pedagogical instrumermtguoation.
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Appendix 1: Results of an exploratory factor analysis

Kaiser-Meyer-

, ; Bartlett's
Construct  Items E;H?én; ) S;OQF’?@‘ChS Oof"gg ri\:l;;sgure Determinarft Test o_f_
Adequacy Sphericity
GS1 0.685
GS2 0.690
GS3 0.803
Game GS4 0.734
SUCCESS Gs5 0679 .867 0.82 0.02 235.841***
GS6 0.624
GS7 0.542
GS8 0.565
IE1 0.755
IE2 0.778
indicat IE3 0.566
ndicators
of :Eg 8'222 730 0.683 0.01 278.194%*
enjoyment :
IE6 0.614
IE7 0.677
IE8 0.681
IF1 0.565
. IF2 0.731
Indicators - 0.741  .801 0.809 0.183  104.559%+
of flow
IF4 0.372
IF5 0.441
IC1 0.344
1IC2 0.614
Indicators  IC3 0.614
of curiosity 1C4 0726 .863 0.814 0.057 174.899***
IC5 0.643
1IC6 0.660
Indicators  ICS1 0.615
of ICS2 0599  s5p4 0.599 0.761 17.019%+
challenge

and skills  1CS3 0.394

aAlmost all communalities of all items are greatert 0.5 (Field, 2005).

b All Cronbach’s alpha are greater than 0.7 (Nunndl978).

¢All Kaiser-Meyer-Olkin Measure of Sampling Adequacyrae than 0.5 (Kaiser, 1974).

d All determinants of the constructs' correlatiortnixeare greater than the necessary value of 0.0000

e All significant values conclude that there areretations in the data set that are suitable (Biytle
1937).



Appendix 2:

Pearson's Bivariate Correlation Matrix

Hours Indicators _ _ Indicators of _
Gender Age laved GBL Player _ of Indicators Indlcato_rs challen_ge Indlca_tors of | Game
pay enjoyment of flow of curiosity | and skills | proactiveness success

Gender Pearson Correlatior] 1

Sig. (2-tailed)
Age Pearson Correlatior 142 1

Sig. (2-tailed) .261
Hours played Pearson Correlatior -.020 .528(**) 1

Sig. (2-tailed) .874 .000
GBL Player Pearson Correlation -.096 .099 -.050 1

Sig. (2-tailed) 445 432 .695
Indicators of ~ Pearson Correlatior] -.218 -.081 .087 -.108 1
snjoyment  Sig. (2-tailed) 081 524 490 390
Indicators of ~ Pearson Correlatior -.065 222 .346(**) .094 271(%) 1
flow Sig. (2-tailed) 607 075 005 457 029
Indicators of ~ Pearson Correlatior] -.197 131 A12(**) -.034 .309(*) .819(**) 1
curiosity Sig. (2-tailed) 115 298 001 786 012 000
Indicators of ~ Pearson Correlatior .061 214 .303(*) .102 .248(*) A87(**) .536(**) 1
challenge and  sjg. (2-tailed)
skills .632 .087 .014 421 .046 .000 .000
Indicators of ~ Pearson Correlatior] -.103 .155 .262(*) .163 -.022 .566(**) B594(**) .368(**) 1
proactiveness Sig. (2-tailed) 415 219 035 195 860 000 000 003
Game success Pearson Correlatior] -.086 .248(*) A43(**) .040 .210 784(**) 739(**) A450(**) 513(**) 1

Sig. (2-tailed) 498 .046 .000 752 .094 .000 .000 .000 .000

** Correlation is significant at the 0.01 level{@iled).
* Correlation is significant at the 0.05 level dled).




