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Abstract: With the rapid development of science and technglogpbile navigation has
become very popular. How to improve the learnerderiest and motivation is very
important. A lot of scholars have proposed gamethdsarning that can enhance learners’
interest and motivation. In this study, we havealeped two mobile navigation systems
which include game-based as well as traditionakombereafter, we try to explore how to
improve the learners’ interest and motivation. Experimental results show that, with
108 subjects divided into experimental group andtrad group, experimental group can
really help the users’ learner attitudes and behalintentions.
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Preface

In recent years, arts and humanities have beeaasitrg emphasis. Most of people like to
make the outdoor leisure or learning activitiebéothe depth of travel, such as museums,
art galleries and marine biology museum. In theseatlons, mobile navigation is
indispensable. Good mobile navigation can providlermation, guide, and education.
Visiting the exhibits in the process builds bridgetween people and systems. Mobile
navigation provides services for people to use xplaen the media, to get good
information and experience to the people (Kuo, W&nbiu, 2007) [8].

During of mobile devices and wireless networkspiteodevice-assisted learning and
teaching strategies to the wireless network fochieay and learning environment, are not
less to diversified teaching. Game-Based learrsngyadually importance attached by the
information education, and many scholars believa# the game is the leisure activities
followed rules of the game, but the nature of theamg with goals, constraints,
competition, rewards, results to attract peoplesnd the time to practice and competition
(Dempsey, Lucassen, Haynes, & Casey, 1996) [3].&saased learning is considered to
be a way of learning can enhance learners’ learimtegest and motivation. This study,
with game integration into the exhibits, explores game-based and traditional learners in
the navigation systems. The study adopts a questi@nto analyze the use of satisfaction
and cognitive load, also collects written expereerto understand the process and
condition of learners.

1. Review
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1.1 Mobile navigation

Arts and humanities is very important, but a lotezrners are lack of art knowledge, thus
spent a long time during the navigation, and unableinderstand the contents of the
exhibits. In the navigation, it's more attractiver fearners to operate and interact than just
visualize. Yang (2006) referred to navigation-assican learn at any time and any place,
the content must be shown the learning materiadsveineless communication between
teachers and students [11]. Hwang, Chen, Lai and2009) used RFID to design a set of
adaptive navigation system. Learners achievedanigit place to meet the learners’ level
and the exhibition time of learning content whiamproved navigation effectiveness [4].
Chen, Jhanh, Yang, Wu and Huan (2010) used RFID mvithbile devices combined with
the concept of game to learn, that made learndarghgeinformation of the navigation
quickly [5]. Tian and Lu (2009) used QR Code t&klart and learning platforms with in
the school, learners could explore and use mol@igcds to interact with the learning,
teaching and learning activities at any time arat@I[9]. Therefore, this study will also
use the QR Code to link to the school Art Cented eombine the game-based learning to
design navigation system.

1.2 Game-based learning

Game-based learning can help learners to practpeatedly, contribute to memory and
willingness to learn (Brophy & Good 1986) [1]. Pskgy (2001) also emphasized that
game-based learning should include features with falay, rules, goals, interactive,
outcomes and feedback, adaptive, win states, catiopeand challenge, problem solving,
representation and story [7]. Yu, Hsiao, Hung asdi{2004) showed that game-based
learning can improve learners’ motivation and actiparticipation in learning, and
sustained the attention of the learners in thenlegrprocess [6]. Hsu, Liu and Wang
(2011) used learning websites in the museum fanéra, applying game strategies to
enhance the learning satisfaction, and attractddreh immersed in the exploration and
learning. This is a key factor in the continuing ws this system [10]. Accordingly, in this
study, the navigation system will be integrated itite game-based learning; learners in
the process of navigation can retrieve the learmmrsosity and attention to enhance
learning motivation.

2. Introduction System
2.1 Game-based navigation system: Experimentalgrou

The learners can use the smartphone to photoghep@®®R Code of exhibits and then get
into the game-based navigation system. First, &garaan choose a helper right after login
ID and password (Figure 1). The helper will lead tharners to the introduction of the
exhibit content and narration during the navigat{éigure 2). And then, get into the
navigation product questions and answers (Q & Ae D & A content is the subject of
the exhibits (Figure 3). While getting the correxniswers, there are two food bags
provided for learners, whereas wrong answer wildeducted a food bag and won’t be
given the answer (Figure 4). By the way, the answéhe subject will not happen again
until the exhibits Q & A are completed. When subjacsswers are all finished from the
guestions, learners will go back to home of helffeégure 5). The helper's home shows
the amount of food bags on the top list. The helpéreat a food bag each minute until
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consumption to nothing at all. If the food bag ist monsumed in the Q & A phase,
learners will be lead to the angel list (Figure 6).
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Figure 2 Navigation

Button:

Options. F
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Button: Log out.

Figure 5 The helper home Figure 6 The angel list
2.2 Traditional navigation system: Control group

The learners can use the smartphone to photoghep@R Code of exhibits and then get
into the traditional navigation system (Figure The system will guide the learners to the
introduction of the exhibit content and narratiarthe navigation. The system can provide
the learning information during the process. Wheawvigation ends, learners can
photograph the other exhibits’ QR Code until theigation reaching the end.
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Navigation content.

Figure 7 Traditional navigation

2.3 Art Center

This study used the exhibits of the art centemat university of science and technology in
Taiwan. The art center provides school exhibited and design achievements that brings
art to the teachers and students and people oflm@igood. Thus, teachers and students
may get closer to the art and culture (Figure 8).
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Figure 8 Art Center

3. Planning and analysis of experiment
3.1 Experimental framework

In the end of the experiment, written questionrsrirere required for the learners which
will be used to explore the learner motivationhtemlogy acceptance model (Davis, 1898)
[2] and learners’ cognitive load. The questionnageanalyzed with SPSS to explore
whether the use of diverse navigation systems rddferent. The experimental structure
is revised and updated by the study that was dtanadimensions (Figure 9).

Perceived
usefulness S
Learning mode of use ) .
Game-based mObile navigation system # ' Using attitude

and
Interestingness

Traditional mobile navigation system
Cognitive load

Figure 9 Experimental framework

Future
willingness

3.2 Subjects

In this study, the experiment was conducted on Burg912 at one university of science
and technology in Taiwan. The students of schooldesign were the experimental
subjects. The subjects were divided into game-bas&thation system group known as
the experimental group (Figurel0) and traditioreligation system group known as the
control group (Figurell). There were 54 learnerseath group to participate the
experiment.

4 "‘

Figure10 Game-based navigation system Figure11 Traditional navigation system
3.3 Experimental process

The experimental procedure took two classes, tiftall0 minutes, including 10 minutes
break (Figurel2). First, the experimental actigitigere carried out in 50 minutes; the
system uses the description and the smartphonthéoexperimental subjects. After 10
minutes break, the experimental subjects were tieadt center. In order to avoid missing
the learning objectives, the control group was gigestudy list. It took 50 minutes for
each group to write the questionnaire and the @xgert experience.
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| Experimental group | | Control group |
v v

50 minute | Description of experimental activitiesl &1 Groupingl &I Description of mobile navigation system
¥ 2
10 minute | Rest & Collection to center for the art
v v
‘\‘ Game-based mobile navigation system Traditional mobile navigation system
50 minute‘
\ ¥ v
“\ | Written questionnairel &[0 Write experiment |

| End |

Figure 12 Experimental process

3.4 The experimental results

In this study, 108 questionnaires were distribiaad 107 were retrieved, 99% recovery
rate. There were 54 subjects both in the experiahegrioup and control group. The
missing or invalid questionnaire was not adoptkds the valid questionnaires were 79. In
experimental group, the overall reliability of Charth’'s Alpha value is .881 and the
overall reliability of Cronbach’'s Alpha value is638 in control group. Overall, this

guestionnaire is credible (Table 1).

Table 1 Number of participants

Experimental group Control group
Number of participants 54 54
Valid questionnaires 37 42
Cronbach's Alpha .881 .863

3.5 Questionnaire analysis

The questionnaire used Likert 5-point (5 stands Vfery satisfied, 1 stands for very
dissatisfied). Questionnaires were analyzed usimgependent sample t-test which
investigated whether the different mode of learnmg@act on aspects. Perceived ease of
use in the questionnaire analysis (Table 2) shawatthe control group system is easier
to operate than experimental group system, but s$egsificant differences. Perceived
usefulness of the questionnaire analysis (Tablsh®wed that the experimental group
system is better than the control group system.c@uwmmng the experience in the
experimental group within the system, Q & A prowdeay deepen learners’ impression
and increase the sense of accomplishment, busigssicant differences. Cognitive load
of the questionnaire analysis (Table 4) found tivat groups are not confronting with the
problem of cognitive load.

Table 2 Perceived ease of use
N Mean SD t
Perceived ease of use experimental group 37 3.760 5735
control group 42 3.87 .75

Table 3 Perceived usefulness
N Mean SD t
Perceived usefulness experimental group 37 381 8517
control group 42 354 .69
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Table 4 Cognitive load
N Mean SD t

Cognitive load  experimental group 37 331 .88 1.383
control group 42 3.05 .72

In the questionnaire analysis (Table 5) discovenede interestingness in the game-
based learning system than in the experimental pgsystem, with 3 stars significant.
While testing the indirect effects of attitude (Ta), the questionnaire analysis showed
that attitude in the experimental group was mogaicant than the control group with 1
star. It also directly affects the future willingise(Table 7), the questionnaire analysis
showed that the experimental group was more wiltomgise the system than the control
group in the future with 1 star significant. In amtance with Davis (1986) Technology
Acceptance Model, use of attitude will directly exff the future wishes, and so
implementing the game-based learning in the mobdegigation systemg¢an increase
learners’ motivation.

Table 5 Interestingness

N  Mean SD t
Interestingness  experimental group 37 3.66 .64 24746
control group 42 3.02 .61

*p<.05. ** p<.01. ***p<.001.

Table 6 Using attitude
N Mean SD t

Using attitude experimental group 37 3.56 .63 2¢498
control group 42 3.17 74

*p<.05.

Table 7 Future willingness
N Mean SD t

Future willingness experimental group 37 3.50 .86 .292*
control group 42 3.08 74

*p<.05.

Conclusions and future work

In this study, two mobile navigation systems weegaloped: one is game-based and the
other is traditional. The systems were used on ekigbits of the art center at one
university of science and technology in Taiwanexplore the use of system satisfaction,
interesting of learning process and differencesagnitive load. Researchers found that
the experimental group system providing real-tingeration in the game navigation
helped learners better understanding the exhibitg enhanced learner motivation and
wanted to use the same way to continue their udike control group with traditional
navigation system aroused immediate doubt of expiam. The control group queried this
way was unnecessary and why not just post the igésar next to the exhibit. This study
did not explore the learners’ learning outcomedy @xploring which group of learners
increasing motivation, without exploring which gpmachieved better learning results. The
future work for learners in the learning processyhing outcomes to differences in game-
based navigation system and traditional navigatimtem are suggested.
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