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Abstract: Researches on GBL have become popular in receats;ydowever, the
definitions of a “game” still remain unanswered.eTétudy aims to clarify the relations
between GBL and tradition CAl and compare theifedénces. CAl emphasizes teaching;
games focus on entertainment; GBL is the combinatioCAl and games. CAIl and GBL
have their own features that can be used in thigatligarning field. The study presents a
fundamental basis to clarify CAl and GBL and pragg$uture implications of GBL for
further reference to develop a system for GBL.
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Introduction

Digital era has impacted oncoming generation ohnetogies and resulted in various
influences on information technology developmend ats applications. One of the
emergences is in the educational field which reteas have devoted to the areas of
digital games to trigger participants’ learning mation, so as to compensate the
disadvantages of the traditional lecture methods ¢hnnot attract learners’ attention [21].
It is called “Game-based learning”; learning vi@itil games is an interactive piece of
technology within a multimedia environment expediee@ffectively increase the learning
interests. However, when a device is a computer,difference between Game-Based
Learning (GBL) and Computer-Assisted InstructionA[(Cstill remains unexplained.
Besides, the definition of GBL is uncertain, insted having an inexplicit conception that
the GBL is to facilitate learning by playing gamelyo Schell [15] indicated a game
contains several elements, such as goals, conftigiss, won and lost, interactions, and
challenges. Moreover, the essentials of a gameldtamtively attract players’ attention,
engage them in the game, and inspire their ownrriatevalue. Meanwhile, it allows
players to immerse themselves in a gaming situation

Most researches on GBL demonstrate that utiliZinegpgedagogy of GBL in learning
not only motivates the learning engagement but pismotes the learning achievement.
The ambiance of GBL impresses game players withdsinvell as creates a gaming
environment that makes them immerse themselvestin@m the other hand, it may cause
the drawback of applying GBL if the game does rithat learners to play. When it fails
to be an entertaining GBL, learners would rathke t@ traditional lecture. However, many
studies claimed that applications of games in gesysre really not such GBL which not
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only demonstrate a poor screen interface designalsat guide learners in an iterative
practice mode that lacks both interaction and Vianao encourage learners to play. Thus,
this kind of the system appears to be on the lefvalcomputer program or CAl, yet being
interpreted as GBL, the reason of which is presuynadused by the intention to enhance
the visibility of the research.

Computer-Assisted Instruction (CAl) is a teachingtinod via computer technology.
During the past thirty years, applying CAl in caesshas been not only a trend in the
educational field but also a blooming in educatioeaearches [2][5][13]. In contrast with
the CAIl, GBL was emerged in nearly ten years andg é@acouraged researchers to
investigate the effectiveness in cultivating leagiiHowever, GBL is considered as a kind
of CAl if the entertainment of GBL is absent. Indé&@n, owing to the maturity in the
development of CAI, a few artifacts of CAl haveegtated the game elements in the
products of CAl. It is imperative to clarify the faetion and scope between GBL and
CAl. Therefore, the study aims to uncover the maid clarify the boundaries between
GBL and CAI so that researchers are able to coratendbn the issue of applying GBL in
the realm of educational study, rather than peingthe effectiveness of CAl and GBL.

1. Literature Review
1.1 Computer-Assisted Instruction

Computer-Assisted Instruction (CAl), Game-basedrheg (GBL), and serious games
are common terminologies in the field of digitahieing. These terms are different from
each other but share some similarities. The rewievthe related literatures indicated that
CAl is a teaching method that adopts computers #&saehing media to present well
constructed materials on computer screens foredumérs. It directly utilizes computers to
present learning materials and control the processeaching and learning [11].
Characteristics of CAl include vividly presentingatning content in different ways,
interactive teaching and immediate feedback, fatifig individualized learning and
remedial teaching, providing privacy, and unlimitedrning time and opportunities.

Sipple and Sipple [17] indicated that the educaiaroncept of CAIl is to arrange
students in an interactive computer course thacsebn appropriate topic or lesson based
on their previous learning responses and allow tteeadjust their progress in accordance
with their ability. Chou [3]had narrow and broadidgions for CAl; the narrow definition
is that CAIl adopts the content of the computer @ogas a learning source, whereas the
broad definition is that the computer program pdesi instructional support in learning
activities for both teachers and students.

Nowadays, the monotonic text and graphical usarfaate of CAl cannot motivate
learners to engage in learning; various digital enals, such as animation and video,
usually are remixed and integrated into the devakamt of CAl. Moreover, the popularity
of digital games makes the traditional CAl combgame elements to attract learners’
attention. However, it does not mean that CAIl isieglent to GBL, as CAI is not
recognized as a game. For example, Figure 1 isasbiot of the G4C [8], a CAI system,
with the integration of some game elements, suahass, coins, levels, skills, props, and
Internet connection. If the competitiveness of ¢faene is also available in the G4C, it
would include most game elements in CAl. Howeuas G4C eventually is considered as
CAl rather than a game for students. Apparentlgnethough a CAI system has remixed
the game elements, it cannot become to the GBlesysthere still are some significant
differences between CAIl and true GBL, as the G4@ beasimply considered as a Game-
Based CAI.
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Figure 17. The snapshot of G4C [8]

1.2 Game-Based Learning

Game-based learning (GBL) is to provide learningntent, restructure participants’
cognition, solve problems in tasks, and represehfibiors based on the game design to
represent game concepts [1]. Therefore, particgppaah learn behavioral techniques and
apply them in tasks to develop self-efficacy arglragate in different situations to change
behaviors and transfer learning. Killi [12] pointedit that learners actively construct
knowledge in the learning process; learning throtlgh game playing enables them to
have flow experiences. Flow is the most ideal le@rrprocess such as a person is fully
immersed in an activity. Games can raise learniogvation, sustain learning interests,
and increase learning effectiveness. Game-basetrgaheory means that learners learn
in the context of the game; since they are williagactively learn in the context of the
game, their learning willingness can be reinfor¢etbugh the process of the game
playing.

The biggest challenge of the educational gamegdasihow to balance the attractive
game elements and educational goals. Killi [12]ppsed three main issues that need to
take into account before designing educational gartteey are storytelling, balancing
games, and optimizing cognitive load. Gee [9] stdteat a good gameplay should comply
with the educational theories, promote learningg d@ransfer knowledge and skills.
Robertson and Howells [14] adopted educational gatoeonduct a research and found
that the role of teachers is not to provide knogwkednymore but to encourage learners to
learn through observations and discussions. If &ilutal games usually require students
to do repetitive practices, students tend to bedand would not learn from games.

Sub Cat [20] is an iOS game (See Figure 2), aagthipose of this game is to train
players’ hand-eye coordination ability. The Sub Gatertainly a type of GBL because
children immerse in the game scenario and learonswously. Recently, there are many
GBL Apps deployed to mobile platforms that fulfikarning contents and motivate
learners to learn and play with fun.

:
Figure 18. The snapshot of Sub Cat [20]
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2. Discussion on CAl and GBL
2.1 Relation between CAl, serious games, and GBL

GBL is different from CAI; the purpose of GBL is bave “fun”, from which most players
even do not notice their learning behaviors. Dih hdd pointed out that a successful
educational game should have five components destias follows: (1) The game must
be immersive; (2) the game should have high pldyabi(3) the game should be
attractive, challenging, and competitive; (4) tlaeng must provide one or more goals that
allow players to achieve; (5) players can track arahage their progresses in the game.
Thus the characteristic of “entertainment” is efisénn GBL. Consequently, when
compared with CAIl, GBL puts more emphasis on theeatself. Additionally, game-
based CAI combines game theories with productsAift€chnology to attract students’
attention to lessons through game playing [4]. Bbard definition of CAIl is computer
based teaching activities that include GBL. Moregp@BL is an educational application
of digital games. Obviously, CAl and games arerehtidifferent, though they may share
some similarities with GBL (See Figure 19).

CAl GEL Game

Figure 19. Relations among CAI, GBL, and Game

The other term is serious games which apply digia@ines in other professional
fields, such as education, medical treatment, aitigs. For example, U.S. Marine Corps
used DOOM as a training tool for a tactical simiolatthe medical field adopts simulation
games to train their staff in surgical training.cAoding to the definition of serious games,
GBL could be considered as a branch of serious gapplied in the field of education
but having some differences [6].

What elements are added in CAl to make GBL? “Galements” is generally being
considered; when a game includes learning conténits,GBL. When designing a GBL
game, a game designer, who has extensive experiengame design and may not be
specialized in education, has to make more eftortonsider whether the learning content
is appropriately presented and arranged to maldests learn something. Nevertheless,
educators have to consider whether the GBL ganeesrgertaining [19]. If the answer is
negative, those games may be considered as CAlidrnvein, the learning contents and
game elements should be remixed in the game-baseding environment in a seamless
manner. One example is the research of Gunter. ¢1L@l which asserted the academic
content is endogenously immersed and embeddednwitte game’s fantasy and story
context to promote the knowledge transfer as weleacourage players or learners in
pursuing academic achievement. Both the game elsmamd learning contents are
indispensable in developing a game-based learnysger®. Whereas, the CAI, an
educational tool, should be involved in learningntemts and in the digital games
composed of the game elements. Apparently, GBLhés ihtersection of CAI and the
digital game (See Figure 19).

Serious games are applications of games in educatibich makes learning
interesting but does not reduce player’s perceptibriearning behaviors. However,
comparing with GBL, the serious games emphasizaileg contents and accommodate
educational purposes which may result in less entenent [16]. Therefore, serious
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games are in the ambiguous zone between CAI and. GBEact, CAl, GBL, serious
games, and digital games are sharing some sirelgrias learning contents and game
elements are highly correlated among them (Seer€igQ). Consequently, as shown in
Figure 20, the placement of a developed game-beseding system is uncertain, and
thus, it largely depends on the extent of more ess lentertainment in the learning
contents.

CAl Serious Games  GBL Digital Game

Learning contents Game elements

Figure 20. Relations among CAI, GBL, Serious Gamegnd Digital Games

Though many researchers pointed out the necessang glements for GBL or the
frameworks of the game designs, the definition<CAi and GBL still remain unclear.
Researchers have different views that cause a vagfirgtion of GBL. Some researchers
claimed that once players have fun or flow expeesnduring the game playing
demonstrated in the experiments and questionnainelsthen the whole process is deemed
as GBL. The related literature of digital gamesrfre005 to 2009 showed that definitions
of digital games remain unclarified for the reasloat the term, digital games, is popular
so that people do not misinterpret it.

2.2 Roles of CAl and GBL

A system employs the computer and information teldgy in teaching and learning
could be categorized into the CAI system. The roissif applying the CAl is to assist
teaching, and thus the effective way to assesstafémess of the CAl is to evaluate
students’ learning effects. In this vein, the CAlultl be applied in all disciplines to
facilitate learning either in classroom or aftehsol. However, the instructional
effectiveness of a game is often evaluated basedbservations of whether players
increase motivation, establish social skills, oarge learning attitudes during the game
playing rather than emphasizing the knowledge attipm mechanism [10]. Therefore,
GBL allows the learners to learn knowledge uncanssly. Consequently, the assertion of
applying GBL and CAl is significantly different. Ea CAIl having associated with some
game elements, it could not become GBL. For garageps, GBL is a game, instead of a
learning system. However, the ultimate goal of G8Lo facilitate learning rather than for
entertainment. Thus when employing GBL in learnirty,should contain learning
objectives and well constructed instruction to f&idfthe learners toward the learning
objectives. On the other hand, designers of GBLlukhstand on the point of view of
game designers to develop a GBL system and ersei®BL system is entertaining.

GBL is not all academic subjects because the caft&BL is a game. Therefore,
evaluating the effectiveness of GBL should con@aton enhancing and maintaining the
learning motivation rather than learning achievem@rile a GBL system involves more
learning contents and focuses excessively on etnadughe learning effects, this GBL
system has approached the position of CAl as shiowiigure 20. Apparently, even
though researchers and scholars believe that GEln isxcellent mode of learning, the
actual impact on student learning is still limitddhus, GBL is difficult to replace CAI. As
a result, the applications of GBL should not beitith to the academic disciplines
conventionally but crucially discover a betterditapplication. Steinkuehler [18] indicated
that a massively multiplayer online game is a naifehe situated community structures
and practices that allow players to learn throughdarticipation in a genuine game play;
it demonstrates that the ambiance of the gameleritee affordance of community of
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practices. Even more, the potential of applying GBla learning activity could cultivate

the creativity, problem solving ability, and cogwé skills [22]. On the other hand, the
role of GBL in a classroom is to facilitate indivials to learn independently, promote
collaborative learning, adapt to different learnirsgues. GBL can further take an
important role in the realm of digital learning.

Conclusions and Future work

It is important to further specify the essentiall asufficient elements of games and to
merge them with learning contents to form GBL. Téwwrent education researches
indicated that selecting an appropriate construat ategrate it in learning content
according to different personal preferences, bamkuls, environments, and educational
courses to better facilitate teaching.

Many researchers and scholars mentioned the ealsehéracteristics of GBL. For
instance, Prensky [22] indicated that the charestierof GBL involves entertainment,
games, rules, goals, interactions between compndr human, results and feedback,
adaptability, sense of victory, conflict competness and challenges, problem solving,
social interactions, images and stories. AdditigndPrensky [22] and Shih et al. [16]
synthesized nine common characteristics of ganm@®s feveral studies which include
goals and tasks, challenge, authenticity, explomatinteractivity, feedback, competition,
cooperation, and learning after action. These cdbeaniatics of games can assist game
designers to develop a well established GBL systémvever, up to now, there has been
a lack of uniform criteria in common elements of IGBesides, even though a digital
learning system has involved in the characteristic&BL, it could not conclude that a
digital learning environment is same as a GBL systAs mentioned in the previous
literature review, a CAIl system could merge thebkaracteristics but not fulfill the
essential of a GBL system. Hence, there must beeskay factors result in a huge
difference between CAIl and GBL.

In addition, the flow is the most ideal learningo@ess, such as a person is fully
immersed in an activity, Killi [12] indicated leang through the game playing enables
learners to have flow experiences. Moreover, whityipg a game, the degree and
situation of immersion relies on individuals’ inkst and perception. Consequentially, the
flow experience cannot be interpreted as peremptatgrion to examine the effects of
applying GBL, as this is just for reference only.

This study aims to clarify the definition of GBL &ifurther to explore the differences
between GBL and CAIl. While manipulating a real G8Istem, learners pay full attention
to gaming scenarios try to reach new goals andcowee challenges, rather than
perceiving the learning contents and goals. Onather hand, if a GBL system is not
attractive, then this GBL shall be faded away aodard a CAIl system. However,
regardless of CAl, Game-based CAI, serious gammesGBL, it is important that a useful
system should facilitate learning and engage stsdarearning. Designing a GBL system
is not a simple task; there still are some unresblgsues that worth to discuss, such as
the scope of application, the model of success, taedpedagogy role. Based on the
assertion of this study, it provides a fundamebtsis of GBL, illuminates the related
studies of GBL, and facilitates researchers to cgmrverting the scope of CAl in the
future.
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