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Abstract: Since competition is a powerful motivational fagta set of competition models

have been proposed, such as individual competitimhsocial competition. However, few
studies highlight students’ choice preference omseh different models, especially
students’ choices is attracting more and more tenn student-centered design. Thus,
this paper proposes the concept of personalizegetiion model, which offers different

competition mechanism according to students’ chgiceferences. More specifically,

students can choose self-competition, social cotipgtor self- and social competition.

For each category of competition, different adaititgltlesign based on students’ choices
is discussed to maintain their engagement. Nowgaaning system is being developed
according to this conceptual model and an evaloatiothe system on student learning
would be conducted in the near future. The reswuld help revise the design of

personalized competition model.
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1. Introduction

Competition is a common but significant motivatibfator in digital game-based learning
(DGBL). One of reasons lies in that it can reinéothe goal structure of learning activities
[8], which, in turn, enhances students’ motivatiand learning achievement [9, 10].
However, the use of competition might also have es@ossible negative influences [12],
such as the lack of a scheme for improvement [@]ahigh degree of stress [13]. This is
because competition does involve a social compansocess, during which participants
are compared with each other [10]. Such over-commas might affect students’
confidence, attitudes, and belief in success [[hl4ddition, most competition occurs under
a specific condition: a student loses the competitvhile the other wins. The loser may
feel hurt as a result. Thus, there is a need te ta& negative effects of competition into
account.

To this end, a number of competitive models amep@sed. Some emphasize the
individual model, whereas some focus on the soe@lel. For instance, the improving space
[4], learning companion [4], and avatar [6] meckars are individual models, which are
designed to help students improve their learninguiih extra exercises, virtual agents, and
avatars, respectively. In contrast, the anonymaoashamism [14], group mechanism [9, 10],
and surrogate mechanism [7] are social models, whiglp students alleviate possible
negative effects by hiding identities, forming geepand training surrogates, respectively.

Although these competitive models can be appleditferent educational settings,
students’ choice preferences on different modeadssatdom taken into account. Moreover,
from the perspective of DGBL design, students’ oardand challenge are two key features
that are different from traditional schooling. Tloemer refers to offering more choices for
students, whereas the latter implies offering appate difficulties according to students’
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capability. In other words, a well-design DGBL shibtake students’ choiceand system
adaptabilityinto account. In this way, we can engage studeritsarn, and further optimize
the development of students’ capabilities by acconeting their different personal
characteristics, which is consistent with the gdatomputer support personalized learning
(CSPL). Consequently, the purpose of this papé&r [gropose a personalized competition
model of DGBL, through which the influence of peralized mechanism for competition
can be addressed in the future.

2. Personalized competition model

Figure 1 illustrates the conceptual model of peatimad competition, which consists of
three sub-models based on students’ choice prefesen

(StudentA)  (StudentB)

Matched capability

Figure 1. Conceptual diagram of personalized compiion model

Regarding the self-competition, it refers to thedeldhat students compete against
themselves, rather than other students. To thisandvatar is used as data representation
and a level-up mechanism of the avatar is shovatudents for fostering their goal-setting
and learning improvement. In other words, a studdetirning progress is aligned with
the leveling up of the avatar. Students’ game gaalbe consistent with the learning goal.
In this way, students compete themselves througanae-playing mechanism: could the
learning effort make them improve enough to leyeltheir avatars to the next level. For
this model, the system adaptability for studentsdices is to mimidhe next level of
avatar, which is driven by various students’ profiles grdgress, and serves as a specific
goal so that students can further observe, ediptrete, and compete with the avatar [1, 2,
5].

Regarding the social competition, it refers to tiredel that students compete against
other students, instead of students themselves.ekdaw as discussed above, social
competition should take possible negative influenagto account. Thus, the social
competition offers the three mechanisms for stuetmt choose: (1)Anonymous
mechanismhiding students’ identities as a protective madtra. (2)Group mechanism
sharing the risk and responsibility between grougminers. (3)Surrogate mechanism
offering virtual characters as mediators in contjetifor shaping positive attribution and
belief. For this model, the system adaptability sardents’ choices is to offermaatching
mechanism which helps pair two students having similar dalgg so that each of
students can meet an optimized challenge.

Regarding the mixed model, it contains both of tike sub-models: self and social
models. More specifically, while students choose ttmodel, they first use the self
competition to prepare themselves better for adghgetheir final goal: wining the social
competition. In other words, this model offers atayered scheme to motivate students
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to learn for the competition. For this model, tigetem adaptability is not only to offdre
next level of avatabased on students’ different profiles and progrésg also the
matching mechanismo find appropriate opponents with similar cap&il

3. Work in progress

According to the conceptual model, a competitiostery is being developed, which

would serve as an instance of the conceptual modelrther investigate its influence on

students in terms of motivation and learning aokmeent aspects. In particular, how
students choose their preferred competition moaetsthe correlation between students’
choices and their personal characteristics wowdd &k analyzed. The results would be
helpful to the tuning and revision of the compentisystem, and contribute to the future
development of competition-based learning.

References

[1] Bull, S., Mabbott, A., & Abu-Issa, A. (2007).MMPTEEN: Named and anonymous learner model access
for instructors and peerternational Journal of Artificial Intelligence ikducation 17(3), 227-253.

[2] Bull, S. & Kay, J. (2007). Student models tliratite the learner in: The SMILI open learner mdidel
framework,International Journal of Artificial Intelligence iBducation 17(2), 89-120.

[3] Chan, T. W., Chung, Y. L., Ho, R. G., Hou, W, & Lin, G. L. (1992). Distributed learning compan
systems - WEST revisited. The 2nd International f€@mce of Intelligent Tutoring Systems, C.
Frasson, G. Gauthier & G. McCalla (Eds.). Lectuds in Computer Science, 608, Springer-Verlag,
643-650.

[4] Chan, T. W., & Lai, J. A. (1995). Contest-kill:competitive distributed social learning envirommdn
J. D. Tinsley & T. J. Weert (Eds.), World conferencn computers in education VI. New York:
Chapman-Hall, 767-776.

[5] Chen, Z. H., Chou, C. Y., Deng, Y. C., & Chan,W. (2007). Active open learner models as animal
companions: Motivating children to learn througkenacting with My-Pet and Our-Pdhternational
Journal of Artificial Intelligence in Educatiori7(2), 145-167.

[6] Chen, Z. H., Chien, T. C.,, & Chan, T. W. (201Nly-Avatar: Using Avatars to Promote Self-
Competition in Pupils’ Idiom Learning. In T. Hirdei et al. (Eds.) Proceedings of the 19th
International Conference on Computers in Educatiefmang Mai, Thailand: Asia-Pacific Society for
Computers in Education

[7] Chen, Z. H., Chou, C. Y., Biswas, G., & Chan,W. (2012). Substitutive competition: Virtual pets
competitive buffers to alleviate possible negaiiviuence on pupils. British Journal of Educational
Technology, 43(2), 247-258.

[8] Davis, G., & Rimm, S. (1985Education of the gifted and talentdghglwwood Cliffs, NJ: Prentice-Hall.
[9] Ke, F. (2008a). Computer games application imithlternative classroom goal structures: cognjtive
metacognitive, and affective evaluatidbducational Technology Research and Developmed(s),

539-556.

[10] Martens, R. (1976). Competition: In need ofhaory.In D. M. Landers (Ed.), Social Problems in
Athletics Urbana, IL: University of Illinois Press, 9-14

[11] Mussweiler, T. (2003). Comparison processesagial judgment: Mechanisms and consequences.
Psychological Revieyd 10, 472—-489.

[12] Stapel, D. A. & Koomen, W. (2005). Competitiamooperation, and the effects of others on Joernal
of Personality and Social Psycholo@8, 1029-1038.

[13] Yu, F. Y. & Liu, Y. H. (2009). Creating a psyslogically safe online space for a student-geeerat
guestions learning activity via different identitgvelation modesBritish Journal of Educational
Technology40(6), 1109-1123.

[14] Yu, F. Y., Han, C. L., & Chan, T. W. (2008)xgerimental comparisons of face-to-face and anomgmo
real-time team competition in a networked gamingriég environmentCyberPsychology and
Behavior 11 (4), 511-514.

G. Biswas et al. (Eds.) (2012). Proceedings oPBté International Conference on Computers in

Education. Singapore: Asia-Pacific Society for Coteps in Education

757



