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Abstract: In clinical situation, nurses have to differentiate varieties of diseases correctly. The physical assessment
course is very important when nurses take care of patients. Nurses should take serious training courses of physical
assessment at school. In this research, we develop a guiding Nurse Repertory Grid system (NurseRG) with
context-aware ubiquitous learning environment in a physical assessment course. The probationer nurses assess
physicals of normal patients face to face in the authentic world with NurseRG system. Probationer nurses are guided by
this system to learn the symptoms of the diseases and to differentiate the symptom of a disease from another until the
Repertory grid is completed. This research is found that the learning performance of the students in the experiment
group students is significantly higher than that of the students in the control group. Therefore, this research concludes
that NurseRG has positive effects to probationer nurses in physical assessment course.

Keywords: Repertory grid, ubiquitous learning, nursing education
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Abstract: This paper presents a system for learning collaboration while doing a fractions activity using personal
mobile devices. Equipped one-to-one with a smartphone, each primary school student is assigned a fraction and has the
task of forming a whole unit of one out of single fractions from other students. Thus they leverage on their mathematical
knowledge as well as social relationships to complete the task. They are required to work both on the technological and
semiotic levels to form small groups of different sizes. The paper presents the design of the activity and some initial
findings arising from a conducted trial involving 16 students.

Keywords: mobile learning, collaborative learning, cooperative learning, fractions

1. Introduction

The proliferation of networked computers supplemented with adequate software applications has provided us with
a new network-based medium to be exploited when designing educational services. This has been justified by multiple
studies in the field of mMCSCL (mobile computer supported collaborative learning) (e.g., Liu & Kao, 2007; Zurita &
Nussbaum, 2004).

This paper builds on the prior studies in mCSCL and tries to propose the design of in-class mobile collaborative
synchronous learning with flexible, but still small group sizes. At the technological level, students communicate with
mobile devices via the 3G network using custom-designed software. At the semiotic level, students follow or adapt the
collaboration rules imposed both by the teacher and by the system. Both the teacher and the system scaffold and
facilitate the process: the teacher provides macro-level guidance and advice, and the system scaffolds micro-level
activities that students are engaged at the specific point in time. In order to complete the collaborative learning task,
they have to draw upon their social relationships with other students and negotiate acceptable solutions.

This paper focuses on the technical design of the mobilized fraction learning system. Due to the space constraint,
we will give a simple, not full-fledged, description of a trial run that we conducted to evaluate the usability and
demonstrate the potential of its educational value. By using the system, learning will happen in two main directions:
students will acquire new collaborative and skills and learn the content which is in this case adding fractions and finding

equivalent fractions.

2. Collaborative mobile learning

mCSCL is a specialisation of the field of CSCL. Team work and interaction are crucial for successful CSCL.
Coordination of activities mediated by technology is therefore important since it contributes to better team member
communication (Inkpen, Booth, Klawe & Upitis, 1995). Nevertheless, some students could experience difficulties in
communication, coordination and interaction with their fellow team members (Curtis & Lawson, 1999). Two most
important difficulties are the lack of visual contact and body language. The real strength of CSCL is not in collaboration
around computers, but in collaboration through computers as a base for social networks exploiting the advantages of

available personal contacts (Haythornwaite, 1999).
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Independence of the time and location and the potential of supporting interactive communication among students
are the major features that have convinced a lot of researchers that mCSCL is the next logical step in the development
of the area of collaborative learning. By employing mobile devices, learning becomes personal and students are able to
participate in collaborative learning activities when and where they want to (Looi et al., 2009). Research has shown that
the use of mobile devices in classrooms could significantly impact the student collaboration (Tseng, Hwang & Chan,
2005). Students leverage on their own mobility and the mobility of the devices in order to coordinate collaboration.

One important research tackles the use of mobile connected devices in the education of children of aged six to
seven (Zurita & Nussbaum, 2004). Children were given the language and maths tasks they had to solve by working in
groups. In the process, they had to exhibit a certain level of interaction and communication in order to complete the
group tasks. Authors reported the used of wireless networks opened up many educational possibilities and that mobile
devices advanced all components of collaborative learning (Kreijns et al., 2002): enhanced the learning material
organisation, social negotiation space, communication between team members, coordination between activity states and
the possibilities for interactivity and mobility of team members. As the main advantages of mobile versus classical
computer supported collaborative learning, the authors state the enhanced possibility for communication, negotiation
and mobility (Zurita & Nussbaum, 2004).

According to the presented conclusions, the authors extend the model of collaborative learning (Kreijns et al.,
2002) by introducing the additional component of mobile devices in order to neutralise the identified drawbacks of
collaborative learning. The network of mobile devices is shown as a tool which leverage on its high mobility to
minimise the drawbacks of collaborative learning. Team members utilise networked mobile devices to extend their area
of communication and mutual interaction both in the semiotic and technological area (Zurita & Nussbaum, 2004).

Latest developments in the field of mCSCL extend the idea of handheld technology mediated learning with the
collaborative scaffolding in order to include both social and epistemic collaboration scripts encouraging small group
participation (Nussbaum et al., 2009). The design of collaborative scaffolding should encourage social interactions,
facilitate joint problem solving, lead to richer knowledge construction and in the same time take into account different

and emerging roles, joint group goals and actions and facilitate verbal explanations.

3. Learning fractions

3.1. Activity and system architecture

We developed the Fraction software to leverage on the affordances of mobile devices and student personal
relationships. Although students’ mathematical content knowledge was on generally good, the level of collaboration
was not satisfactory. To improve their collaborative skills, students were presented with some rules of collaboration
with mobile devices prior to the activity: the physical position they had to take as the activity progresses, the way they
should talk to their peers, the ways of negotiating with their peers, etc. In addition to the rules of collaboration, the
Fractions software provided a certain level of guidance. After agreeing on the semiotic level, students had to put their
decision into practice through the mobile device which may or may not be possible, depending whether they have
chosen a correct solution.

The activity was designed in the principle of providing redundancy for the students to rely on their personal
relationships. On the other hand, the activity leaves enough space for collaborative conflicts to emerge creating
situations where negotiation is inevitable. The students were therefore required to leave their comfort zone and extend

their social circle to complete the task with the aid of mobile devices.
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Fractions are depicted on students” mobile devices in form of circle sectors (slices). Students have to collaborate in
order to merge (add) fractions. They have to identify peers with complementing fractions and therefore form groups.
The main goal of the assignment for each (ad hoc) group is to form a full circle (a whole) by combining circle sectors
(graphical representations of fractions). Some groups might not be able to form a full circle because the other groups
used their fractions. This case is resolved by inter-group collaboration and negotiation necessary to complete the task.
Students are equipped with wireless network-connected mobile devices in one-to-one basis. The activity is
typically performed in-class with students starting the Fractions software application which serves as an interface
between the technological and semiotic layers. The software utilises the 3G network connections and records students’
presence on the server-side component (see Figure 1). Teachers can monitor the technological layer on their teacher’s

version of the Fractions software in order to see the available students for the activity.
3.2. The three phases of learning fractions

Phase I: Fraction distribution
As soon as all the students have turned their devices on and the teacher started the activity, the system generates a

random sequence of fractions and distributes them to all students (Figure 2).

% ; Student C 12 student 0
Student C Student D Q

Figure 1. Learning fractions system Figure 2. Fraction distribution: phase | of the
architecture Fractions activity

In the Figure 2 the system detected five students as potential activity participants and assigned them with randomly
generated fractions. The generated fractions are 1/2, 1/2, 1/2, 1/3 and 1/6 and are displayed on students’ mobile devices.
In this first phase of the activity students reflect on their “own” fraction and try to find out what are the other generated
fractions to figure out the possible ways of merging fractions and forming whole circles.

Phase 11: Negotiation and exchange

To identify the potential candidates in order to form a whole, student can work in several directions: they can
approach the problem as purely face-to-face and detect the potential candidates through conversation. On the other hand
they can rely on the graphical user interface of their mobile devices and browse through the list of all available students
and their fractions (Figure 3a).

In order to form the groups, students switch to the middle application tab called Groups, select the desired peer and
click Invite. This action results in social invitation being converted into an invitation request dispatched to the server
side which forwards it to the invited student first on the technological and then to the semiotic level (Figure 3b).

Through a series of invitations, accepted and rejected requests student form groups and the activity progresses.
Students typically have some misconceptions about the fractions which result in groups that cannot be advanced

towards a whole, similar to the one depicted in Figure 4.

11
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Figure 3. The Fractions software: (a) list of Figure 4. A group configuration reflecting
all available students; (b) student group fraction misconceptions preventing students from

advancing the activity

As the Figure 4 shows, although student C is left without a group, joining any of the available groups is not an
option since the circle would overflow. Therefore, students have to once again negotiate and transform the groups in
order to achieve their individual goal, which is forming a whole.

Phase I11: Towards a group oriented goal

In addition to the individual goal, students have to work collaboratively in order to achieve the common goal which
consists of all groups having a full circle. Nevertheless, while some groups might have formed their wholes (individual
collaborative goal is achieved), the others might be blocked and be unable to proceed. This is a situation where students
are required to put the group goal before the individual goals and to try thinking collaboratively about other possible

solutions or group configurations. Only when all groups have formed the full circle is the activity over.

4. A Trial Run

To test the functionality of the system, we conducted a trial run that involved Primary 3 (9-year-old) students in a
neighborhood school. All these students had been involved in a one-to-one (one device per student) mobile learning
project (see: Looi et al., 2009) and had the access to their assigned HTC Tytn Il smartphones 24x7 for more than half a
year. In addition to the software installed on the device (i.e., voice recorders, cameras, Pocket Word) and GoKnow’s
suite of mobile learning applications students were provided with the custom-designed Fractions software for learning
fractions.

The trial runs involved two classes (C1 and C2) with 16 students from each class in total. In the first round, each
group of 16 students was split into two subgroups (A and B) of 8 students. Subgroups C1-A and C2-A were briefly
introduced to the Fractions software application while the subgroups C1-B and C2-B received additional instructions on
how to collaborate. Prior to the second round, students from subgroups B had to teach their peers from subgroups A the
rules of collaboration. In the second round the subgroups were merged and the activity was done on a group level with
both groups of students.

Toa analyse the trial, a coding scheme covering spatial, group and gender dimensions was employed. Male students
are coloured blue and named with abbreviations starting with M, while the female students are red coloured and named
starting with F. Their position and mutual distance in the picture reflects actual position and distance taken during the
game. In the beginning of the activity students started exchanging ideas about arranging fractions (denoted by the
two-direction arrows) (Figure 5). The discussion started to expand from pairs to groups of three and four students

coming together to discuss the options of forming fractions (Figure 6).
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Figure 5. Initial student arrangement in the trial

run

Figure 6. Students discussing available options

As the activity progressed, two groups were almost simultaneously formed, indicating positive outcome of the

negotiation activities. Subsequently, the third group was formed (Figure 7). Although the system provided student with

flexibility coming out of the redundancy (M1, M3, M4, F1, F2, F4 could all make pairs with each other), personal and

gender preferences influenced the way groups were formed. This had an impact on the dynamics of the activity: as it

progresses the overall number of the possible combination decreases making the choice of partners more

straightforward.

Two students (F3 and M2) were still out of the groups and decided to seek peers’ assistance in identifying the

possible solution for the activity (Figure 8). Not able to independently make the decision, student F2 was dispatched to

seek the assistance from the teacher. In the meantime the discussion between other team members continued (Figure 9).

2/3 26
'y &

Figure 7. First groups created in the trial run

4&@

2/6

2/6 F2 4, @
2/3@ &

,,,,,, F3

é@@ P
é@ M4// 1/2@ 1/5 @
o \Ef{_n R

Figure 8. Remaining students in the trial run
seeking help from their peers
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Figure 9. A trial run student F2 seeking for help

from the teacher
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Figure 10. All students found a group — end of the

trial run

After some additional consultation with the other teams and some teacher facilitation, students F3 and M2 finally

managed to form a group leading the overall team effort towards the end (Figure 10).

5. Students’ learning experiences

Data from the trial was collected using several instruments: video recording, sound recording and software logs.

From the collected data it is obvious that a student is likely to discuss with another peer who is nearby, providing an

instance of social coordination. There were also instances where a student viewed the fraction of another student, and
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then moved over to communicate or negotiate, providing an instance of technological coordination. There was a rich
interplay of social and technological coordination in which students negotiated at the technological as well as semiotic
levels.

After the activity has ended students were asked about their opinions. Teacher, once again, facilitated the
discussion (Table 1).

The presented post-activity interview shows students enjoyed the activity very much. Nevertheless, they were not
able to pinpoint content knowledge concept they learned. This is partly to the fact the particular group has already been
introduced to the concepts of fractions. Nevertheless, some students with weaker content knowledge were able to do the
revision during the activity. On the other hand, students seem to appreciate collaborative activity design, both

face-to-face and technological.

Table 1. Student views and affinities towards the activity

Teacher: “Did you enjoy the activity?”

Students (all eight of them): “Yes!”

Teacher asks M2: “Why did you enjoy the game?”
M2: “Because it is good to do things with your friends. If you don’t know something you can ask your

friend.”

Teacher asks F3: “Why did you enjoy it?”
F3: “Because it teaches team work.”
Teacher asks F3: “Is that important?”

F3: “Yes!”

Teacher asks M3: “What did you like about the activity?”

M3: “We learned new things!”

Teacher asks M3: “What did you learn?”

M3: “Fractions!”

Teacher asks M3: “What about fractions? Anything you did not know in the past and now you know?”
M3: “No!”

Teacher asks M3: “But you still feel that you learned?”

M3: “Yes!”

Teacher: “Who feels you have learned something new today?”

Three students out of eight raise their hands.

6. Conclusion and future plans

This paper presented an approach using collaboration mediated by mobile devices to foster collaboration and
application of mathematical knowledge. Students were required to apply the rules for collaboration briefly introduced
by their teacher in order to identify other student with whom they were able to solve mathematical problem. By using

their mobile devices, choices were materialized in form of created groups as shown on their mobile devices. The
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technological layer was used as a scaffold to direct students towards a solution therefore resolving their cognitive
conflicts.

The activity was designed to provide space for students to leverage on their personal preferences when forming
groups. Nevertheless, some conflicts emerged requiring the students without a group yet to enter the process of
negotiation with their peers. During these situations, some peer instruction emerged, illustrating the importance of
existing common group goals in the collaboration.

The system was piloted in a primary school in a class of 40 students, starting with smaller groups of around 8 and
then gradually progressing towards lager groups of 16 to 40 students. Along the way, technological difficulties emerged
but will be addressed to eventually improve system stability and usability. In addition to evaluating whether the system
scales well in terms of activity and the number of participants, a generalized model of the mobile collaborative learning
activities will be devised. The main idea is to provide a common infrastructure for different collaborative activities
which can easily be parameterized for collaborative activities other than for mathematics.

In our attempt to clearly depict how the system enhances negotiation, collaboration and learning we will extend our
preliminary pilots to include around 80 students in total. The collected data will be analyzed in order to identify both the
possibilities of embedding the solution into curriculum and concrete lesson plans and to examine the impact of the
intervention on student learning and collaboration skills. Since the curriculum remains quite static, we will look into the

ways of making some lesson activities run on mobile devices to be collaborative in nature.
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Abstract: "One to one" handheld graphing calculating technology provides "one to one" mathematics study the
portability and professional support. Its integration with the Middle School Mathematics Instruction embody its
technical advantages as the cognitive tools of mathematical learning, and also promote the changes of traditional
examination-centered math educational concepts, teaching methods and learning styles. Compared with wide
application in extra-curricular activities abroad, China pays more attention to the application of technology in class. In
this paper, higher-order thinking skills in mathematics is an entry point to build the theoretical framework and model
of application for the integration of "one to one" handheld graphing calculating technology with secondary
mathematics instruction in class. The practical process of integration is conducted in-depth research and analysis in this

paper, with its order to better promote this integration and provide some valuable experience.
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Abstract: The objective of this study is to construct a U-Learning environment for the digital learning divide
diagnosis of the elementary school students at the rural areas of Wufeng, Taichung County. Therefore, the students are
categorized into two testing groups according to their learning divide analysis results. Meanwhile, the Earthquake
Museum of Taiwan located at Wufeng is selected as the place to construct a U-Learning environment. In this project, the
e-learning profile and e-portfolio are created for each tested student. Hence, the personalized and adaptive teaching
and learning materials could be provided to the students depending on their learning analysis results. Eventually, the
outcome of this project could bridge the rural-urban learning divide for the students in rural areas. The results of this
project are not only applicable to the study case, but also for the similar cases in other areas with digital learning
divide in Taiwan.

Keywords: U-Learning, Context-Aware, Adaptive Learning, Digital Learning Divi
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From Facilitated to Self-Directed Seamless Learning

5 A
AT fiﬂffff(ﬂil‘mi FEFL A
Wi i+ 2 45 0 lunghsiang.wong@nie.edu.sg

[F&] 245 L) FREN e 0 FH - f A BAFF ) SILEKES
VR R AT B LAk o A% g f-kdk Chanetal. (2006)xF T 12— A - Fresyn bk § L
LS N aEe it 2 - HIEFREAE Y P A TR N A A i E Rk
L AL G REEY PRI E L s FR N AEEY i 8 AR Bitw I A RE
A AN —— A AR T (FOTR) o LAV (F FenpAEd )
Ay LA AEFE - [k E s TR U s R E Y SRR 0 2 T
PR RIE R AT R K oo k- f A e

[X459]) Zdx,; =% KHERE, K2 30

Abstract: Seamless learning refers to the seamless integrations of the learning experience across formal and informal
learning contexts, individual and social learning, and physical world and cyberspace, etc. Inspired by the discussions
by Chan et al. (2006) on the seamless learning model supported by the setting of one mobile device or more per learner,
this paper aims to further investigate the meaning of seamless learning and the potential ways to put it in practice. By
reviewing some of the recent academic papers on seamless learning, we identify eight dimensions that characterise
seamless learning. In addition, we discuss two forms of seamless learning, namely, “facilitated seamless learning”
(teacher-designed) and “self-directed seamless learning” (a student-initiated learning habit). Thereby, we propose a
design framework for facilitated seamless learning which has the potential to be used for analysing prior mobile
learning activity designs as well as for guiding designs for seamless learning activities in the future.

Keywords: seamless learning; mobile learning, learning design framework, Chinese Language learning
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The Design of M-learning/U-learning infrastructure based on “Modern Rural Tele-education
Project for K12 of China”
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Abstract: With advancing of mobile communication and embedded system technology, the research and practice of
M-Learning and U-Learning has achieved vigorous and in-depth development worldwide. M-Learning and U-Learning
have injected new vitality to e-Learning, for they have advantages as portable, situation-based learning and informal
learning over the traditional ones, and are suitable for providing learner-based learning environment. This Paper
mainly introduce the blue-print of a on-going research on application of M-Learning and U-Learning, and combine the
capability of M-Learning and E-Learning with the known project in China - “Modern Rural Tele-education Project for
K12 of China, for transferring the project from teacher-based to learner-based by expanding the system as a
infrastructure for M-Learning based on the current architecture, functions and application mode.

Keywords: M-learning > Modern Rural Tele-education Project for K12 of China- Learning Object Management System

M-Learning/U-Learning infrastructure
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An Investigation of Mobile Learning’ Status on Domestic Primary and Secondary Schools
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Abstract: More widely used by primary and secondary students, mobile learning is increasingly seen as an important
complement to formal classroom learning in the near future. However, the present status of mobile learning carried out
in domestic primary and secondary schools is not quite as rosy as expected. Based on a questionnaire survey and
interview methods, the study goes deeply into specific circumstances of mobile learning in current domestic primary
and secondary schools. And the study finds that there are many problems to be solved in practical application. These
issues affect the effectiveness and impede the development of mobile learning. This article discusses them in detail and
has a series of recommendations, with a view to the development of mobile learning for primary and secondary schools

to provide some reference.

Keywords: mobile learning, mobile devices, survey in China
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Abstract: In recently years, the developmental trend of mobile devices has been from simple to multi-interactive. Based
on the developmental trend of mobile devices, this research proposes the embedding the Agent Communication
Mechanism and Integrated School Administration Information Systems in Mobile Environment. Communication agent is
automatically detected the query data whether is in local handheld device database and connects with remote server in
terms of user requirements. In addition, this research is to demonstrate the communication agent behaviors procedure
on physical education course and proposes the strategy on teaching activities. This strategy is a cycle procedure, which
uses the School Administration Information Systems. Teachers dynamically adjust the training strategy in terms of the
history curve data.
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Abstract: In recent years, the school began to focus attention on the question of environmental protection, observing a
waste of manpower and paper. Our research objective was to reduce this waste of paper and manpower. We used
Android and Agent technology to automate and increase the accuracy of the system. Our conclusion: The system
simplified system for teachers, as well as solved the problem of wasted manpower and paper.

Keywords: School Management System, Roll call System,Result Input System, Android, Mobile
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Using Mobile Information Visualization to Enhance Learning
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Abstract: Successful interpretation of complex form of information requires understanding of fundamental knowledge
of the field towards the natural occurring phenomenon and its effects. This study facilitates the learning of weather
phenomena for children by adopting a unique educational approach on mobile devices. Utilizing the technique of
information visualization to transform the complex information into more approachable representation, we hope to
create channels from the knowledge bodies that children are familiar to those which they are unfamiliar in order to help
constructing their understanding on new knowledge more effectively. Interactive weather information system (IWIS), an
application on Google Android mobile platform used the visual metaphors to visualize weather data, strikes to present
to children accessible local multi-variate weather data and stimulate the future developments on mobile learning

system.

Keywords: Mobile learning, Information visualization, Visual cognition, Knowledge management
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Oh My Art: A Map-based Mobile Learning System for Outdoor Campus Public Art

Hubert Gee, Shelley S. C. Young, Ting-Sheng Lin
Institute of Information Systems and Applications, National Tsing Hua University
09765581 @oz.nthu.edu.tw, scy@mx.nthu.edu.tw, g9765513@oz.nthu.edu.tw

Abstract: Map-base guides on mobile devices are useful tools to bring relevant information about the current location
of the user. This mobile technology has also enhanced informal learning outside of the classroom. Our study proposes a
map-based mobile learning system for learning outdoor campus public art. Our system named “Oh My Art” will bring
outdoor learning to an existing university public art course. In this paper, we propose the system design and the
learning activity that will be incorporated into the public art course. It is our hope that through the design and
implementation of the “Oh My Art” system, the students will learn more in depth information and appreciate the beauty
of public art in the context of the just-in-time enhanced learning with the assistance of the handheld technology.
Keywords: mobile system design, map-based guide, public art

1. Introduction

With the technological advancement and ubiquity of mobile devices, there is an opportunity to use mobile devices
for learning (Churchill, 2008). In mobile learning research, there are a variety of studies focusing on informal learning,
life-long learning, just-in-time learning, and situated learning. Clough, Jones, McAndrew, & Scanlon (2008) have
classified activities using mobile devices for informal learning. One activity of informal learning which we will focus
on in this study is using mobile devices for location-aware activities, for example, the self-led map-based guide.

2. Literature review

Self-led map-based guides exist in traditional forms such as a paper-based map of a museum, park, city, or a tourist
spot. Informal learning through self-led map-based guides is also available on mobile devices. One feature of the mobile
device, which provides important information for the user, is the Global Positioning System (GPS). It can provide the
current location of the user. Having the current location of the user on a map of a mobile guide will help the user be
aware of the surrounding environment. Knowing the currently location has been a key feature for mobile map guides
and location-based services. In a survey of map-based mobile guides by Baus, Kray, & Cheverst (2005), all of the
systems have some sort of technology that determines the user’s location. That is the basis is providing relevant
contextual information via the mobile device to the user.

Another application of mobile devices with location-based services is at the museum. Mobile technology brings
educational, interactive, content-rich, and personalized tours to museum visitors (Naismith, & Smith, 2009). In a study
by Vavoula, Sharples, Lonsdale, Rudman, & Meek (2007), they have a system called MyArtSpace, and their study
shows how mobile technology bridges formal and informal learning and bridges the classroom and the museum. As the
study shows, MyArtSpace delivers learning content and encourages students to stop and reflect about the museum
exhibits.

As seen above, mobile devices bring a learning experience that the existing classroom cannot offer. In our study,
we will design and implement a map-based mobile art guide system for learning the campus public artworks in the
outdoor setting with the hope to bridge learning between the classroom and the outdoor public artworks. We will
experiment in particular with public artworks of a university in northern Taiwan. Our system is called “Oh My Art.” In
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the rest of the paper, we will present the learning need in the university public artwork course, our research questions,

the system design and architecture, and the learning activity.

3. Situation and Rationale

In the public art course at the university, the student’s objectives of the course are to get exposed to the field of
public art, learn about Taiwan’s public art policies, and receive an overview of public artworks in Taiwan. The
instructor’s main method to deliver the course material is to give a computer-assisted multimedia presentation projected
on the screen in a lecture room. The instructor expresses that visiting public artworks would be the best learning
environment for public art learning.

But there are certainly limitations in visiting public artworks as a course activity. With a classroom size of ninety
students, obviously, it would be difficult to take the entire classroom on a field trip to public artworks around Taiwan.
Even to take a tour of the campus public artworks was not feasible in the past. The class size is too large to move
around together and gather around the campus public artworks. Besides, the instructor would not be able to talk to all of
the students in this outdoor setting. Instead, the instructor gives multimedia presentations to introduce the public
artworks on the university campus.

To offer students an on-site learning experience of the campus public artwork, we purpose the learning activity
delivered on a mobile device for students to receive learning content while visiting the public artworks. As an
accompanying learning exercise to the public artwork course, our map-based mobile learning system will be a tool that
students use to go to the public artwork and experience an interactive way of learning using mobile technology.

4. Research Questions

The research questions that we will answer through our study are: 1) What mobile technology features meet the
needs of the outdoor activity of public art learning? 2) Does the mobile guide enhance the learning experience of the
public art course at the university? 3) How do the instructor and students perceive the learning activity with the
assistance of the mobile technology?

5. System and Learning Activity Design

The mobile guide is based off of an existing paper guide offered by the university art center. It will have a similar
map as the paper guide, containing icons for the public artworks and physical landmarks. The mobile guide will be an
online website that is accessed via the mobile device. The website’s language will be in Chinese and is targeted for the
university students. The mobile device will use an Internet connection via the cellular 3G network. And the mobile
guide will utilize the GPS feature of the mobile device and display the current location of the mobile device user. With
this information, the art observer will know what artworks are nearby and how to travel to the artworks.

The learning content of each public artwork will be available on the mobile guide. In Figure 1, these are initial the
designs of the mobile guide. The left design is the map of the campus with the capability of displaying the current
location of the mobile device user. The campus artworks on highlighted on the map to capture the user’s attention. The
buildings, outdoor structures, and roads are drawn on the map for wayfinding purposes. The mobile device user has the
ability to zoom in and out, and move the map in order to see the rest of the map. Next, the right design is the detailed
information of a particular artwork. The additional content of the artwork includes a photo gallery of the artwork, as

well as an audio recording of the detailed information.

64



GCCCE2010

3 ~ _ T Primary menu of the system
2 . _ 7 R (R T Secondary menu for the artwork
] 5. @2 —— Detailed information about artwork

& MTEL{F= (1994)

o {ELEE [BIZ] » Bl -
FEEIE - B 5SS HERE
1% -
10 « fERTR B PR THIE T
187 Jratl 3 T EAR R B - 1F

BREEERE - HEEEE
mEAEED -
« S2KHIEE B ISTERE

Figure 1. The sample designs of the mobile guide.

Considering the mobile user will be outside and the sunlight may be a distraction while reading the text on the
mobile device screen. The learning content will also be in audio format. By using the mobile device’s audio
functionality, the art observer can listen to the audio while looking at the artwork at the same time. As part of the
learning activity, there will be questions on the mobile guide that students will give a response to. We decided to record
the student’s voice as the method of input for the responses. Right after the recording is completed, the student would
upload their responses to our online server. The voice input overcomes the need to type in responses, which can be a
hassle on small mobile devices.

Our learning activity, which will be incorporated with the public art course at the university, has three stages below
in Table 1. In preparation for the activity, the student will have prior background in art appreciation from the public art
course. Then, students will go on a real-world learning activity of appreciating public art. Finally, after the activity, the
students can go back and review their saved responses.

Table 1. The three stages of the learning activity.

Stage Description

. Establish the basic knowledge of public art appreciation
Before the activity . Introduce the university public artwork

. Introduce the learning activity and the mobile guide

. Give students the objectives of the learning activity
During the activity . Deliver learning content to the students at the artwork site

. Students record their responses to the worksheet questions

. Students review their responses from the learning activity

After the activity . Students share additional responses about the learning activity

W N PO N RPW DN

. The instructor gives feedback to the students’ responses

6. System Architecture and Implementation

The mobile device will utilize the Windows Mobile operating system version 6, the GPS feature, the Opera Mobile
internet browser, and the Internet connection via the cellular 3G network. At the university, there is the campus Wi-Fi
network, but we will not use it because the signal strength of the Wi-Fi network is not reliable outdoors. To ensure that
the Internet connection is reliable, we decided to use the cellular 3G network. The mobile guide will be web-based and
we will use the Apache PHP web server with a MySQL database. Any personalized data that is saved during the
learning activity will remain in our learning system. After the learning activity, the students and instructor can review
their responses, and the instructor can give feedback to the responses.
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Figure 2 is the system architecture of the mobile guide. The mobile device has connectivity to the GPS and the
cellular 3G network. Using the GPS coordinates received from the GPS satellite, the mobile guide will display the
current location of the art observer on the mobile map. Then, the art observer will choose and go to see an artwork.
Once the art observer is at the artwork, he or she will click on the artwork for the detailed information. The request to
view the artwork is sent through the 3G network to the learning system’s web server. In return, the webpage containing
the details of the artwork is sent back to the mobile device via the 3G network. Because the campus public artworks are
all outdoors, the GPS and the cellular 3G network will remain reliable.

" Internet,
Artwork Network 7 ‘A’
Windows Mobile 6 Apache MySGQL
Opera Mobile Browser PHP Web Database
Server

Figure 2. The system architecture.

7. Future Study

The target learners for this study are students enrolled in the public art course at the university. Students with
existing knowledge of campus will be familiar with the campus the map for their wayfinding activity. In cooperation
with the public art course, we will conduct the learning activity with the students enrolled in the course. Our learning
activity will be the suitable real-world experience of appreciating public art. The methodology, results, and conclusions
will be reported in a subsequent paper.
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Abstract: The aim of this research is to develop a mobile tour system for traditional Chinese temple. The main purpose
of this study is to combine QR code (2D bar code) and map guiding into tour system. Visitors can access to learning
content anytime and anywhere through the mobile internet technology, which is not influenced by access point of
wireless. Upon the moment, visitors can start learning just-in-time. In addition, adoption-base theory is the majority
rule. By way of most mobile devices supporting for multimedia functions, everyone having one or even more than one
cellular phones, and the feature that people like to take photos when visiting, tourists can have more interesting in
understanding the historical and cultural traditions, religious etiquettes, and basic worship sequence of traditional
Chinese temple. Furthermore, providing better visiting experience and attracting more tourists to learn in traditional
Chinese temple.

Keywords: system development, mobile learning, mobile tour, just-in-time learning, 2D barcode
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A Usability Test for a Cross Platform Map System (CPMS) to Facilitate Adaptation and
Language Learning for International Students in a Chinese-Speaking Environment

Yen Joh Paniagua Pong, Shelley S. C. Young, Hubert Gee
Institute of Information Systems and Applications, National Tsing Hua University
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Abstract: This document presents the results of a preliminary evaluation of a Cross-platform map system (CPMS)
intended to help foreign students solve adaptation problems immediately after they arrive and live in a
Chinese-speaking environment. A usability test with 17 participants was conducted to evaluate how the CPMS could
improve the students’ adaptation process. Research data analysis indicates that the participants evaluate positively the
content and functionality of the system, while a pre-test and a post-test were used to assess the use of the system to learn
Chinese. Results show an increase in the recognition of characters on those students who used the CPMS compared to
those who didn’t. Future research is intended to provide improved language translation tools, more detailed
information about the campus and an upgrade in the user’s feedback functionality.

Keywords: Chinese Language Learning, Campus Map, International Students, Culture Shock, Mobile Learning

1. Introduction

As computers have become vital tools for learning, effort is still needed to maximize their use in education
(Symonds, 2000), there’s also a need for new educational tools or content to be provided to the classrooms. Gaining
their spot in the classrooms, other electronic devices make presence there too. Mobile devices are becoming ubiquitous
in different environments (Hsi, 2003), and are becoming more and more powerful, and capable of a plethora of
multimedia capabilities while always being reachable and affordable. This document reports on the current situation of
international students in National Tsing Hua University (NTHU), regarding adaptation and language problems on
campus. Based on their needs analysis conducted on the international students, a Cross-Platform Map System (CPMS)
is proposed and evaluated.

2. Literature Review

2.1. Culture Shock

There are different definitions of culture (Kroeber et. al, 1963), but the most associated to this work defines culture
as: “the set of shared attitudes, values, goals, and practices that characterizes an institution, organization or group.”
Culture shock “is usually used to describe the physical and emotional discomfort experienced when someone moves to
a completely new environment” (Adler, 1987). Foreign students by definition travel to a non-native country to pursue
education, making them more prone to suffer from culture shock. Pantelidou and Craig (2006) reviewed the relationship
between culture shock and social support in Greek students living in UK, concluding that the quality of the support
received is associated with the level of psychological distress the students suffer. Ward (Ward et al., 1999) suggests that
socio cultural adjustment is influenced by socio cultural factors that interfere in culture learning and social skills
acquisition, which include the length of the staying time in the new location, the knowledge of the culture, the amount
of interaction with native people, the cultural distance, the language and the acculturation strategies. Maniar and Bennet
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(2006) created a mobile application to help other students in UK adapt easily by introducing to them to remarks of UK
Culture that can be a surprise for some foreigners, like couples kissing in public or driving rules.

2.2. Chinese Language Learning

As China emerges as a new global power, it makes the world very interested in Mandarin, (Aratani, 2006), This is
considered a difficult language to learn because of the complicated shape of its characters, pronunciations and multiple
meanings (Tseng, 2007). Expectations to learn Chinese usually don’t match the reality of learning (Wen, 1997), causing
negative reactions to the students. Griffiths (2004) reviewed different strategies useful for language learning, citing
Rubin (1981), who identified two main categories: direct learning strategies like clarification/verification, monitoring,
memorization, guessing/inductive inferencing, deductive reasoning, practice, and indirect learning strategies like
creation of opportunities for practice and production tricks.

Motivation was first studied by Gardner and Lambert (1959), which identified two types of language learning
motivation: integrative and instrumental. Instrumental is referred to the learning of the language with a mean to obtain a
benefit (Wen, 1997), and integrative refers when the learner wants to learn the language as part of a bigger interest in
different aspects of a foreign culture. Once they go back, foreign students are expected by the community to have
acquired basic language skills of the foreign language they have been exposed to.

3. System Design

The basic requirements for this system were presented previously (Paniagua & Young, 2008), requiring the system
to be widely available, to have a unique repository of data, and to be able to browse and search data easily. The term
Cross-Platform refers to the capacity of the system to show the same information in multiple platforms, particularly PC
and Mobile devices. The design of CPMS was made following the Gestalt Guidelines (Abbey, 2000) on Web-based
Instruction, with considerations on the background, simplified design for the map and color classification of the
buildings by functionality (Administration, Academics, Dormitories, etc.). The search functionality was also added and
it is the only way to retrieve information in the mobile version. After introducing a word, the results are shown in a list
along with two links, one for dictionary translation and the other to show more information about the point, including its
description, photo and rating.

The selection of the point of interest (POI) was done according to the content of the paper map the university
provides. Chinese translations were done by local students and following the translation in campus whenever possible.
When more than one translation was available (E.g. the Education Building and Education Hall), the most popular
translation was used, local students also provide the most common translation in Chinese characters. Since the focus of
this application was on reading and speaking Chinese, a dictionary database was added to provide Pinyin and meaning
translations automatically with the characters in order to give the learners not only the literal translation given by local
students but an understanding of the meaning of each character.

4. Usability Test

To evaluate this application a usability test was done, it consisted of the location of 8 points inside the campus
using the CPMS. The points according to their distribution on campus, landmarks and importance, for example, in case
of an emergency, three of the locations (Clinic, Convenient store and Security Office) need to be known by the students
in order to get through it.

For this usability test, two groups were formed: a senior group, which was a control group formed by nine
international students that already have lived in the campus for more than 10 months and are already familiar with the
campus and its surroundings. And a freshman group, which was formed by eight international students which are not
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familiar with the campus and Chinese language. This evaluation also included a Chinese pre-test and post-test, which

are done to assess the capability of the tool to help students acquire knowledge of Chinese language learning.

5. Evaluation

Both PC and Mobile versions obtained good ratings in the design evaluation, including the map interface, icons,
photographs, text format, links and Chinese translation. The results also showed the CPMS provide good content. Also
the CPMS provide better explicit and implicit information about the campus.

The participants responded positively (94.12%) when asked if they thought that the PC or Mobile version of the
map can promote the learning of Chinese and could be used to learn it. This was corroborated by observing the
participants after doing the usability test, students demonstrated they were more engaged to learn and discuss the
Chinese language with the system. Even though all the participants improved their score, there was not found any
differences between senior and freshman groups at the moment of learning Chinese, meaning that the time staying in
Taiwan is not relevant at the moment of learning Chinese characters, even if you see them every day.

It was noticed that the PC and Mobile version users obtained an increase of the correct answers of 4.00 and 2.60
respectively. Demonstrating that the language tools embedded on the PC and Mobile version can be used to promote
Chinese language learning.

6. Conclusions and Future Research

The results of this study show that the CPMS is capable to help the international students cope with their adaptation
problems. Both versions were compared against the current paper map version, finding that the CPMS was superior on
terms of content quality and quantity, while allowing social interaction, useful to share information with other students,
effectively motivating the students in the use of the tool. The interaction of the learners with the characters is especially
important because it allows them firstly to get used to distinguish the characters and secondly to recognize patterns and
structures. The system allows memorization of characters through the observation and repetition and helps them stay
motivated in the learning of the language while not confining them to the classroom settings. It also provides the
functionality to let the students learn anytime on the PC, cell phone and PDAs, cultivating the interest of students to
their surroundings.

In future research, the area covered by the CPMS will be expanded to contain areas nearby the campus and GPS
capability will be included, which along with the rating systems and logs of visits and searches will allow a more
detailed analysis about the behavior of the students. Regarding the adaptation process, more information will be added,
including other categories of information, like historic information and food. The students’ feedback will be improved
including chat rooms and forums. Finally, the functionality focused in Chinese language learning will be enhanced with
the inclusion of more subcategories to provide more detailed information into the system. The application will provide
help to create simple sentences and questions regarding the vocabulary present in Campus and the addition of text to
speech (TTS) functions and other systems phonetic systems like Zhujin Fuhao phonetic system will be considered.
These issues will be analyzed to show their impact in the learning of the Chinese language.
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Abstract: In order to improve the level of scientific literacy of students and information literacy levels, the authors
designed a data-centric information technology elective course - the "e-scientists". Try to make the methods of scientific
and data analysis as the core of the teaching content and teaching methods. Integrating teaching application software
and WebQuest, we emphasize the role of the data in DataQuest. We also emphasize data acquisition, storage, analysis,
expression and evaluation. Now e-scientists plan completed the first round of the teaching experiment, and begin
teacher training to the Department of Physics at Beijing Normal University Free normal students in order to promote
further study of the course. The course uses the WiFi wireless network Wince platform portable notebook computers as
a learning platform, and uses remote desktop sharing and FTP as the primary form of data sharing.

Keywords: DataQuest, Data-appreciation, Students Experimental PC, Digital Scientists
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Abstract: Expert leading is an important way for teachers’ growth and development, and video cases with expert
comments are the important contents of expert leading, which promote the case-based learning of teachers. However,
video cases with expert comments are obtained primarily through the way of online courses comments. According to
the online commenting system and mobile learning technologies, this research proposes the Mobile Expert Commenting
System based on off-line coupling mechanism, illustrates the application of the Mobile Expert Commenting System in
creating video cases, and explains the system architecture and the core algorithm in detail.

Keywords: Off-line coupling, mobile learning, expert comment, Video
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