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Abstract: Emotions play an important role in e-learning environments. Previous studies
have investigated the prediction of learners’ emotions using various features such as
acoustic-prosodic features, mouse movements, facial features, and body postures. In
addition to these features, linguistic features are also useful for identifying learners’
emotions especially in text-based e-learning systems. Therefore, this study attempts to
analyze the linguistic features for different types of emotions. To accomplish this goal, we
first collect a text corpus of emotion sentences from student-teacher dialogs in mathematics
learning. Each sentence is then annotated to provide analysis results such as the linguistic
features, proportions, annotator agreements, and annotation accuracy for different emotions.
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Introduction

Emotions have drawn more attention in the field of e-learning. Previous studies have shown
that emotions may have a positive or negative impact on learning outcomes [1][2][3]. For
instance, Rodrigo et al. has summarized that boredom may have a negative impact on
student achievement, and confusion may have both positive and negative effects [2].
Therefore, researchers have investigated different methods for prediction of learners’
emotions to improve learning [4][5][6]. Litman and Silliman used acoustic-prosodic
features to detect student’s emotions in their ITSPOKE tutoring system [4]. Horiguchi et al.
proposed the use of mouse and face movements to explore relationships between mental
states and learners' behaviors [5]. Graesser et al. integrated multiple features such as facial
features and body postures to identify learners’ emotions in their AutoTutor system [6].

In addition to the features mentioned above, linguistic features are also useful for emotion
prediction. By incorporating the linguistic features, text-based e-learning systems [7][8] can
be enhanced by identifying student’s emotions from text inputs and providing personalized
suggestions accordingly. To accomplish this goal, the first step is to analyze the linguistic
features for different types of emotions occurred in learning environments. Therefore, we
first collect a text corpus of emotion sentences from student-teacher dialogs in mathematics
learning. Each sentence is then annotated to provide analysis results such as the linguistic
features, proportions, annotation agreement and accuracy for different emotions.

1. Text Corpus Collection

We collected a text corpus from a junior high school in Taiwan. Three mathematics teachers
and 149 students were involved in the collection process. The teachers and students
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Table 1. Text corpus analysis — Emotion types, example sentences, and linguistic features.

Emotion Example sentence Linguistic feature
Delight I made a big progress _this_time. progress, great,
Oh! Great! This question is so easy. easy, simple
Contempt Th!s quest?on !s so stupid and deserves no response. stupid, basic _
This question is too elementary. Even a kid can do it. elementary, kid

That’s so bored. I have addressed such kind of questions

Boredom | many times before. bored, boring,

I don’t want to waste my time on such a tedious question. tedious
Erustration That’s t'oo bad. I will be failed. bad, fai_l, _

Forget it. That’s too hard. hard, difficult
Confusion This question ig ambiguous. | do nqt un_derstand the meaning. am_biguous, why,

Why the question can be solved in this way? weird, confuse,

communicated with each other to discuss mathematical problems in the classroom. A total
of 759 sentences with emotions were collected from the student-teacher dialogs to form a
text corpus. We herein defined five emotion types: Delight, Contempt, Boredom,
Frustration, and Confusion according to the previous studies [1]. Since not all sentences in
the corpus contained an emotion type, we added Others to handle out-of-domain emotions.

2. Results
2.1 Linguistic Features of Different Emotions

Table 1 presents several example sentences for the five emotion types. As indicated,
students may express Delight when they satisfy their performance or the questions are easy.
Nevertheless, if the questions are too simple, then students may express Contempt. Students
may also express Boredom when they feel bored due to the pointless or senseless questions.
Conversely, students may express Frustration when they worry about their performance or
the questions are hard. On the other hand, students may express Confusion when they are
confused due to the ambiguous or incomplete questions. By observing the emotion
sentences in the corpus, we summarize a number of linguistic features for different emotion
types, as shown in the last column of Table 1.

2.2 Annotation Results

In order to analyze student’s emotions, the three mathematics teachers annotated the corpus
to create a gold standard of the emotion types. Each sentence in the corpus was first
annotated with one of the five emotion types by two teachers (annotators). If there is a
disagreement between the two annotators, then this sentence will be judged by the third
teacher (adjudicator) for final decision. After all disagreements were resolved by the
adjudicator, the proportions of the emotion types and the accuracy of the two annotators can
be calculated from the corpus. Table 2 shows the annotation results. The results show that
around 74% of the sentences in the corpus contained an emotion type, and the remaining
26% were out-of-domain sentences. Additionally, among the five emotion types, Delight
and Confusion were the two major types.

For the analysis of agreement, Table 2 shows that the agreement between the two
annotators Al and A2 was 81.16%. Additionally, the agreement of Contempt and
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Table 2. Annotation results.

Emotion é\lelrirtghgg Proportion Atﬁéeﬁint Acc':At\J%acy AccAugacy
Delight 194 26% 93.30% 94.85% 98.45%
Contempt 53 7% 62.26% 77.36% 84.91%
Boredom 81 11% 69.14% 88.89% 80.25%
Frustration 99 13% 59.60% 79.80% 78.79%
Confusion 134 18% 84.33% 92.54% 91.79%
Others 198 26% 87.88% 89.90% 97.98%
Sum/Avg. 759 100% 81.16% 89.33% 91.70%

Frustration were relative low, indicating that these two emotion types were more
ambiguous. Another observation is that the accuracy of Al and A2 were 89.33% and
91.70%, respectively. Such human (expert) results can be viewed as the upper bound for
automatic emotion classification using machine learning algorithms.

3. Conclusion and Future Work

In this study, we have collected a text corpus with different types of emotions. We also
annotated this corpus to analyze the linguistic features, proportions, annotator agreements,
and annotation accuracy for different emotions. Future work will be devoted to developing
machine learning algorithms using the analysis results to automatically identify learners’
emotions and provide personalized suggestions in mathematics e-learning systems.
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Abstract: We have proposed a framework of kit-build concept map that can be diagnosed
automatically, and have already implemented two fundamental softwares to practically use
the kit-build concept map, that is, (1) KB-map Builder where learners can build concept map
by combining provided kit, and (2) KB-map Analyzer that gathers the maps built by learners
on-line and diagnoses them. We have been using the Kkit-build concept map in real class in
an elementary school. This paper is a work-in-progress report of the practical use of the
kit-build concept map for science learning in the elementary school. In this report, map
building with tablet-PCs is mainly described. Based on the results of questionnaire, we have
confirmed that the students found concept-map building useful, and preferred to use
tablet-PCs rather than desk-top PCs.

Keywords: Kit-Build Concept Map, Tablet-PC, Waxing and Waning of the Moon,

Introduction

"Kit-Build Concept Map™ is a framework to realize automatic diagnosis of concept maps [1,
2]. Inthe framework of the kit-build concept map, the task to build a concept map is divided
into two sub-tasks: 1) "segmentation task™ where parts (called "kits") of a concept map are
extracted and 2) "structuring task" where the extracted parts are connected. An ideal concept
map (goal map) is, then, prepared by an expert or a teacher at first, and parts are generated
by decomposing the goal map. The parts are provided to the learner, and then the learner
builds a concept map (learner map) by connecting the parts. Therefore, in the framework of
the kit-build concept map, the segmentation task is carried out by teacher or domain expert,
and learner carries out recognition task instead of the segmentation task. Then, the
construction task remains as it is.

In the KB map, because the learner builds a learner map with the same parts with the
goal map, it is possible to diagnose learner maps automatically by comparing with the goal
map. This diagnosis makes the following matters possible for a teacher and learners: (i)
getting the differences between a goal map and a learner map, (ii) getting the differences
between each of learner maps, and (iii) getting an overlaid concept map which is generated
by overlaying several learner maps including a group of learners. We have already
implemented (1) Kit-Build Concept Map Building Tool for a learner (KB-Map Builder) and
(11) Analyzer of KB-Map for educator (KB-Map Analyzer). KB-Map Builder and KB-Map
Analyzer are connected through internet and real time analysis is realized.

This paper is a work-in-progress report of practical use of the kit-build concept map
in an elementary school. The learning target is “waxing and waning of the Moon” in science
learning. Map building on tablet-PCs is mainly described in this paper.
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1. Practical Used of Kit-Build Concept Map for “Waxing and Waning of the Moon”
1.1 Goal map, learner map and overlaid map

Figure 1 is the goal map that was prepared by a class teacher. By taking apart the goal map,
kit of a concept map is generated. A learner builds a concept map by using the Kit. Figure 2
shows parts of the kit and a half-build learner’s map. Because all nodes and links are the
same ones, the differences between a learner map and the goal map appear as inconsistence
in the link connections. Then the links are targets for remedial learning of the learners.
Figure 3 shows an example of an overlaid map which is generated by overlaying several
learner maps. The overlaid map describes understanding of a student group.

CI @é: @m:l—.-.x@ £ -

Fig. 1: Goal Map Fig. 2: Learner Map Building Fig. 3: Overlaid Map
1.2 Practical Use

Seventy-three 4™ grade students in two classes attended this practical use. The student
firstly received two classes of “waxing and waning of the Moon” by building the kit-build
concept map. Three weeks later, the students build the maps with table-PCs as an additional
class. In this class, the students built the maps individually for twenty minutes, and then,
improved the maps collaboratively with peers while moving with the tablet-PC freely.
Questionnaire was carried out three days after the use.

Figure 4 shows a map building on a desktop PC. Figure 5 is a scene of the classroom
of map building with table-PCs. Figure 6 shows a map building on a tablet-PC. Figure 7
shows a scene where two students are collaboratively improving their maps.

Fig. 5: A Scene of the class

B —

Fig. 6: Map Building with Table-PC Fig. 7: Collaborative Building
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1.3 Results
Figure 8 shows average scores of similarity of learner maps to the goal map in three times,
that is, (1) “first map” means that a leaner made it in previous class with desktop PC (score
= 79.6 (SD=25.4)), (2) “second map” means that a learner made it by him/herself at the
beginning of this class with tablet-PCs (74.4(28.1)), and (3) “third map” means that a
learner improved it though collaboration with other students (83.3(24.2)). The data was
analyzed by one-way ANOVA followed by Ryan's method. As the result, there is a
significant difference in the map scores (F(2, 134)=4.89, p < 0.01). There is also significant
difference between scores in the second maps and the third maps (p < 0.01). These results
suggest that the collaborative building was useful to improve the quality of their maps.
Table 1 shows the results of questionnaire. For questions from (1) to (4), we asked
the students to agree or disagree with statements on 4 point scales, that is, 4 =strongly agree,
3=agree, 2=disagree and 1=strongly disagree. As for questions from (5) to (7), we asked
them to select 3=tablet-PC, 2=both, and 1=desktop-PC. The results suggest that most of the
students find map building a useful and enjoyable activity. Furthermore, they prefer to use
tablet-PC to build the maps.

Table 1: Results of questionnaire

4 3 2 1
Map Score (n=68) 1) Did youenjpy mapbuilding? | 68 | 6 | 0 | ©
100 idi
2)Was map building useful to 57 15 1 0
20 -ﬁ@_—# leamnthe Moon?
3) Do youlike to use the map for
60 ot her subpcts? 66 8 0 0
40 4)Was talking about the maps
20 withyvour friends useful for vour 1] 18 1 0
leaming?
0 . . 1 5) Whichtablet—PC or desktop—
First Map Second Third Map PC was better for youto build the| 62 ) 7
maps?
Map ps?
6 MWhich tablet—PC or desktop-
PC was better for youto talk 73 1 0
about the maps withyour friends?|
7 MWhichtablet—PC or desktop—
F|g 8: Map scores PC will you prefer to use inthe it} 8 2
next time?

2. Conclusions Remarks

This paper is a work-in-progress report of practical use of the kit-build concept map. In this
paper, we mainly described practical use with tablet-PCs. By using tablet-PCs, learning
activity with the kit-build concept map can be conducted in a usual classroom although
wireless LAN is necessary. Moreover, students are allowed to collaboratively build the
maps while moving with their own tablet-PC freely. Results of questionnaire suggest that
they really enjoyed this learning activity. Detailed analysis of this practice has not been
completed, but we have already confirmed that tablet-PC is a promising approach to use the
kit-build concept map practically.
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Abstract: This paper describes the structure and results of case studies of a new adaptive
ICT education service based on the course knowledge database in science and technologies.
The adaptive ICT education service links various university’s ICT learning recourses by
using knowledge items in the knowledge database. The service provides functions for
reminding students of their own learning approach and to explore further knowledge. The
case study revealed the effectiveness of the service.
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Introduction

Recently, setting the goal of individual student’s study and managing the learning process
have become an important target to be managed within the entire course in most Japanese
universities. In order to let students recognize their level of achievement of their learning
results, ICT systems are most powerful and useful. However, ICT systems, such as
e-learning, Course Management System (CMS) etc., are generally running independently in
most universities. This leads to be difficult for the students to understand how to extend
their study for further development of their knowledge and/or career. Consequently, it is not
always successful to activate the students' spontaneous will or aspiration of study. The goal
of our study is to provide an adaptive ICT education service, which reminds students of their
own learning approach referring learning resources and records across ICT systems. By
linking multiple learning resources spread over university’s ICT system with adequate basis
of the study, we have realized several useful functions for the students to remind and find
their study results and to set up their future learning plans. The linkage of learning resources
is simply structure with the course knowledge database. The following session describes
essential structures, functions and the case study results of the new ICT education service.

1. Structure and of ICT Education Service

Figure 1 shows the structure of the new ICT education service that is constructed based on
three ICT systems. The CMS manages syllabuses in which various information of each
course are included™. The e-learning is a WBT system that uses the function of textbook
and problem solving. It consists of the LMS and materials!?. The Learning Portfolio System
manages course learning results of students™. These three ICT systems are designed to run
independently. Therefore, we introduced a knowledge database as the linkage basis between
those ICT Systems. The knowledge database is constructed by using the relational database
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technology. The database items have been registered from knowledge items determined by
course teachers and structured with technological keywords that are commonly used in
science and technology field. We assume those knowledge items cover the expertise in our
university. In addition to technological keywords, combinations based on the knowledge
items of syllabuses and e-learning materials have been registered on the knowledge
database. Using the knowledge database as the linkage tool enables the ICT education
service to provide the following three services through the Learning Portfolio System:

1. Referring combinations based on knowledge items of syllabuses and e-learning
materials.

2. Requesting the appropriate learning recourses (for example: course information,
e-learning materials, student efforts of e-learning materials, etc.) on ICT systems, when
necessary.

3. Reminding examples of each student’s learning approach using his record and the
learning recourses.

2. Functions of ICT Education Service

We have implemented two functions for the ICT education service on the Learning
Portfolio System.

2.1.1 Function of reminding the link between courses, and showing ease of learning in
other course materials

When a student clicks a course name in the list of courses, all courses linked by the
knowledge items are displayed on the screen in colored-code. If a student clicks an
uncompleted course, then the ease of learning is displayed by star icons. The star icons are
displayed up to four of max, and the number of icons indicates a prediction of average ease
of the course completion. The prediction is based on the assumption that the ease of the
learning in the course for a student is determined by the score of the course based on the
linkage between his completed courses.

2.1.2 Function of supplementing with additional learning for the knowledge

When a student clicks “show details” button on the course menu, e-learning materials linked
to the course are displayed. The linkage between each course and related e-learning
materials are determined based on the commonality of the knowledge items. When a student
makes the effort to learning materials, Learning results of knowledge for each student are
updated instantaneously when he accomplished the e-learning materials. This leads to
students to guide into further development of their knowledge or career.

3. Case study to Explored Effectiveness of ICT Education Service

A case study explored the effectiveness of the new service through a questionnaire. In the
cases of the function described in section 2.1.1, generally students use this function in
conjunction with syllabuses to select their courses at the beginning of semester. For the
questionnaire, we surveyed total number of 274 students, and about 70% of the students
answered “the function is useful”. The reason why “useful” was “by using the data provided
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by the new service, they could investigate the course further and confirm the information
which they could not get by legacy syllabuses”. In the cases of function described in section
2.1.2, students used this function to confirm the knowledge and also used related e-learning
materials to review and prepare for the final test of the course. For the questionnaire, total
number of 272 students answered, and about 80% of the students answered “it is useful”.
The reason why “useful” was “by using the data provided by the new service, they could
confirm specific learning items by themselves”. There results indicate the new ICT
education service has successfully spread to students and accepted as an effective tool to get
much information on the course for developing their learning processed.

For an issue in the future, further effectiveness verification of the functions provided by the
new ICT education service should be conducted especially from the viewpoint of students’
autonomous learning. In particular, the function described in section 2.1.2 is quite unique
and important for students not only to remind their learning approach but also to develop
their own learning style. The use of this function is not limited to the course learning. It can
be widely used in carrier development programs. Linking those applicable fields by this new
ICT education service is also an important future subject.

4. Conclusion

We have proposed an new ICT education service based on a knowledge database of courses
in science and technology for reminding students of their own learning approach and
activate them getting further knowledge. From our case study, the ICT education service
inspired students to consider their learning approach that is not reminded before.

Course 2. Re
. Request for course
Management | syllabusses m m m information based on
System _/ \"/ Sy knowledge item
‘ld hased combmatmn‘ \ 3. Frunction to remind

Database items N combination records using student's records
N T and learning resources

students of their
Knowledge | Knowledge ( \ ( \ 1. Reference | | Student's @ || learning approach

: —F

1cl based combination ‘ Learning Portfolio System of ICT Systems
learning 2. Request for learning ; m
. materials materials and student (
¢ é;::;};g ' @ fforts based on (%
students knowledge item. Students
efforts

Figurel. Structure of the ICT Education Service based on Knowledge Database
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Abstract: The need for successful communication between people from different countries
has become a growing necessity of modern times. The necessary medium for cross-cultural
communication, English, has gained the status of an international language. In our paper
propose a free-talking dialogue system designed for tutoring English as a second language.
We also discuss the development and capabilities of such conversational agent and possible
applications. Among the key features of such system we emphasize the principals of
gamification, a notion of integrating game mechanics into non-game systems, applications
and services in order to encourage user interaction. Next, we present the novel idea of
teaching foreign languages to users by sentential context-learning method. Finally, we
underline the importance of emotion recognition by introducing a potential foundation for
verifying the assumption that certain words containing emotional content can improve
learning.

Keywords: Human-Computer Interaction, Natural Language Processing, Second Language
Acquisition, Code-Mixing, Emotion Recognition

Introduction

In recent years, various non-task oriented conversational agents for second language
acquisition have been developed [1][2][3]. The object of our scientific interest embraces
pedagogical conversational agent that would assist students by providing a support to their
learning efforts. Fryer et al. assessed the usefulness of chatterbots as language learning tools
[5]. Nowadays, when access to real teachers is often limited, the demand for inexpensive
solutions has increased and the systems already proposed to respond to this issue have been
too expensive to use on a large scale [4]. One of the possible ways to significantly reduce the
costs of studying is to deploy an automated solution - a tutoring system that might be used to
replace or at least support human teachers in situations where there are no other alternatives.

1. State of the Art

Over the last decade, there have been a few attempts to satisfy the demand for artificial
partners in learning. CSIEC (Computer Simulation in Educational Communication) is an
Artificial Intelligence (Al) framework developed at Peking University [6]. Even though
CSIEC provides learners with a chatting partner, there are still many unsolved problems
regarding the ability of understanding and generating natural language or dealing with
textual ambiguity. In another project, a prototype of a computer dialogue system, Let’s
Chat, allowed students to practice second language in social situations [7]. This project is
only using pre-stored utterances, so conversation topics in the dialogue system were
significantly limited. In other approach to create a conversational language tutor, an Al
chatterbot architecture called CLIVE was presented by Zakos et al. [8]. CLIVE accepts
input messages in two languages and thereby allows learning also for students with a limited
knowledge of the second language. However, this system is built on top of a commercial
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stand-alone Al technology platform, which makes it incapable of retrieving new vocabulary
and topics and is entirely dependent on its limited knowledge base.

2. System Development

In our work we incorporated the methodology previously used in a casual conversation
system using modality and word associations retrieved from the Web, developed by
Higuchi [9]. This system has been originally designed to operate on Japanese utterances and
we currently work on an extension of its functionality to perform a textual conversation
environment also in English. Our system will harness a few independent modules that will
cooperate with each other to achieve anticipated results.

2.1 Gamification Module

In CSIEC system a scoring mechanism has been used to motivate users and facilitate
self-studying and progress evaluation [6]. The main disadvantage of this approach is the
outdated score calculation system that may be useful to monitor students’ progress by a
teacher, but do not fully respond to the expectations and needs of a user. To improve this
idea, we propose the “gamified” scoring mechanism, reinforced by adding some game
design mechanics on top of its main functionality. Gamification is an informal term for the
use of elements of video game design in non-gaming systems. Recent psychological studies
brought the evidence that such systems may bring motivation by creating the reward and
reputation systems inspired by the principles of video game design [10]. We believe that our
approach may build users’ competitive spirits and improve the overall user experience
since, as stated by Detering et al., “Gamification may bring the ability to shape user
behavior in directions intended by the project of a given system” [11].

2.2 Co-Mix Module

In our research, we implement a context learning method based on the phenomenon of
code-mixing into chatterbot in order to generate code-mixed phrases. Code-mixing is the
transition between linguistic units (words or phrases) from one language into another,
within one sentence, where original grammar of the native language is usually preserved
unchanged [12]. During conversations, students will encounter second language lexis and
thereby establishing a connection between the meaning of a certain difficult word in the first
(L1) and second (L2) language. The results of preliminary experiments described by Mazur
et al. [13] indicate that code-mixed sentences may be an effective way of expanding one’s
L2 vocabulary.

2.3 Emotion Recognition and Humor Module

The ambiguity is a significant drawback in processing, recognition and analysis of
emotions. Currently, there are many existing classifications of emotions but there is no
universally accepted emotional model. Darwin and Tomkins first proposed so-called basic
emotions [14][15]. Pluchtik defined 8 basic emotions and enhanced his theory with the
aspect of intensity [16]. In our research, we use the classification of emotions proposed by
Nakamura [17]. To recognize speakers’ emotions and words with certain emotional load we
plan to adapt a system for affect analysis, developed by Ptaszynski et al. [18]. To boost user
interaction with the chatterbot we will use system developed by Dybala et al. [19] which has
proved to successfully activate humans with humor.
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2.4 Language Normalization Module

We would like to address the current problem of user creativity and individuality of the
language, caused by its irregularity and a problem to understand the English language used
in social media (like Twitter). The research performed by Clark et al. [20] responds to this
issue by presenting a system for automatic normalization of the English language - CECS
(Casual English Conversion System). Applying certain functions of this system such as
aiding non-native speakers' reading comprehension on informal English may reinforce our
system and create the opportunity of expansion of the project into less-formal aspects of
language.

3. Conclusions

A novel Open-domain Conversational Tutoring System specialized in teaching English
has been proposed in this paper. It is still a work in progress and we plan to improve its
design by incorporating additional components such as dialog management module,
user-specific knowledge module or machine learning module.
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Abstract: Patient self-management support focuses on encouraging patients to be
knowledgeable about their illness and to be able to sufficiently look after themselves. Some
key elements to this achievement include knowledge, motivation, self-efficacy, goal-setting,
action planning and problem-solving. In this paper, we describe a personalized patient
education framework aimed to provide personalized learning resource recommendations for
patients. Specifically, resources are recommended based on patients' goals and barriers. We
built a patient's self-management portal that allows a patient to define his or her goals and
barriers in the patient profile. Learning resources help to support patient education that can
promote a patient to achieve the specified goals. In this framework, an ontology-based
approach will be used for modeling patient's goals and barriers as well as learning subjects.
Ontology allows patient conditions and learning resource metadata to be linked. Finally, we
discuss evaluation plan for assessing the framework effectiveness in terms of improvement
of patient’s efficacy, i.e., knowledge test score, confidence levels and satisfaction.

Keywords: Personalization, Ontology Engineering, Patient Education Technology

Introduction

Diabetes is a chronic disease which requires special attention both from healthcare
providers and patients. Its treatment procedure is typically complicated and requires a lot of
interactions between medical personnel and patients. However, due to the limited number of
medical personnel and the increasing number of patients, the time and attention that the
medical personnel can spend with each patient becomes less and less. In alleviating the
problems, we proposed uses of specialized technology to support self-management
activities for diabetes patients. Supplement to conventional healthcare, they offer added
services that are important for the patients especially while they are waiting for next visits to
their doctors.

In this paper, we focus on patient education, which encourages patients to be
knowledgeable about their illness and to be able to sufficiently look after themselves.
Specifically, learning resources are provided to support patient education. In this
framework, learning resources will be recommended for a patient based on the patient's
selected goals and barriers. An ontology-based approach will be used for modeling patient's
goals and barriers as well as learning subjects. Ontology allows patient conditions and
learning resource metadata to be mapped, which will enable personalized resource
recommendation.

1. Background

1.1 Self-management Support for Diabetes Patients
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Self-management support is a component of the Chronic Care Model (CCM) [1] which
focuses on encouraging patients to be knowledgeable about their illness and to be able to
sufficiently look after themselves. Some key elements to this achievement include
knowledge, motivation, self-efficacy, goal-setting, action planning and problem-solving.
Diabetes patients’ daily lives are generally known to have a great impact on the patients’
health. It is advocated that diabetes must be principally managed by the patient on a
day-to-day basis such as dietary habits, increase in exercise, intake of medications, and
monitoring of blood sugar levels, blood pressure, blood lipids, feet, and eyes.

Effective diabetes self-management support requires a complex series of assessments
and instructions. As a result, patients often require additional support and communication
outside of the traditional clinician visit [2]. Further, the information provided for patients
should take into account each patient’s distinctive life circumstances.

1.2 Patient Education

Patient education is the process of influencing patient behavior and producing the changes
in knowledge, attitudes and skills necessary to maintain or improve health [3]. However, a
number of research studies have found that much of the medical information provided for
patients cannot be understood by most of the patient population [4, 5]. It was suggested that
patient education materials should be short and simple, contain graphics and encourage
desired behavior [5]. Patient education can help to improve patient’s health literacy, which
is the capacity to seek, understand and act on health information that is important for
patient’s self-management [6].

2. A Personalized Patient Education Framework for Patient Self-management Portal
2.1 Learning Resource Metadata

In our project, we have developed a diabetes patient self-management knowledge portal [7]
that adopted a personalized service framework. The portal consists of a learning resource
repository to support patient education. Articles and video clips are provided in the
repository in four subject categories: food, exercises, emotions and healthiness. Each article
contains metadata information that will be used in searching. Specifically, keywords that are
best described each article are included in a metadata field of the article.

2.2 Patient Profile

In addition to the patient’s personal and health information, the patient can set his or her
targets and plans. The patient can set up goals such as food control, weight control,
exercises, medication intakes, etc. After setting the goals, the patient can choose from a list
of possible barriers that may prevent the patient to achieve each goal. After the patient
specifies his or her barriers, the system shows recommended strategies that the patient can
adopt to overcome the barriers. The patient can then create daily action plan on his or her
calendar that is linked with a reminder service.

2.3 Personalized Learning Resource Recommendation
The personalized recommender framework focuses on providing each patient with the
learning resources related with his or her selected goals, and barriers. Ontology model is

used for mapping between patient profiles and learning resources. Figure 1 shows instance
to concept mapping between patients’ conditions, i.e. goals and barriers, and patient profile
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ontology. In associating the learning resource metadata with ontology, keywords are linked
with concepts in the learning subject ontology. Thus, each resource can be mapped to
concepts in the subject ontology. The learning subject ontology is designed such that it can
represent concepts associated with patient’s goals and barriers. In order to create learning
resource recommendation for each patient, rules are created to associate different patient
conditions with different learning resource subjects.

Learning Subject Ontology
Patient Profile Ontology

: Userl conditions

User2 conditions

W = > User2 conditions

® "
g User2 conditions

Profile - Ontology Mapping O % i
)

Figure 1 An ontology-based framework for personalized resource recommendations

Metadata - Ontology Mapping }, n !

3. Discussion

In this paper, we describe a personalized patient education framework designed for a
diabetes patient self-management portal. The framework allows automatic
recommendations of learning resources based on each patient’s selected goals and barriers.
Ontology is used as a means for associating patient profiles with learning resource metadata.
Evaluation of the framework is planned in terms of patient efficacy improvement at every
three-month interval. Questionnaires and pre-test and post-test score comparisons will be
used to assess patient knowledge, patient confidence in self-care and patient satisfaction.
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Abstract: Socio-scientific issues combining both dimensions of science and social science
(e.g., issues of energy policy etc.) will help students cultivate interdisciplinary thinking and
decision-making abilities. Through quantitative content analysis, this study preliminarily
explored the distribution of each dimension of social knowledge construction that learners
showed by discussing socio-scientific issues in the environment of online asynchronous
discussion collaborative learning. Also, this study discussed and provided relevant
suggestions as references for instructional practices based on the research results.
Keywords: socio-scientific issues, collaborative learning, asynchronous discussion

1. Introduction

We people face many important, interdisciplinary socio-scientific issues presently. These
issues combine the intellectual issues of both dimensions of natural science and social
science (e.g., energy policy and gene modification issues etc.)[1][2]. Also, it is an important
task to develop students to have this decision-making ability [3]. This kind of issue is
usually more complicated, so students needed more time to think, argue, and conduct
extensive information searching to get evidences for argumentation. In a real classroom,
discussion activities will make learners’ knowledge construction restricted because of the
limitations of time and lack of instant interaction with online information. Applying the
computer-supported collaborative learning (CSCL) environment to help the discussion on
this issue may be beneficial for students to develop interdisciplinary thinking and
decision-making abilities, and further to construct more knowledge. We have more relevant
studies on social knowledge construction through online discussion instruction now (e.g.,
[4]), but the studies on applying computers to help students have socio-scientific issues
collaborative discussion instruction activities are still limited. Also, the analysis of the
dimensions of learners’ social knowledge construction in socio-scientific issues
collaborative discussion is lacking. Therefore, with quantitative content analysis and
applying Interaction Analysis Model (IAM) coding scheme of social knowledge
construction [5], the purposes of this study were to preliminarily explore the distribution of
each dimension of social knowledge construction that learners showed by discussing
socio-scientific issues under the online asynchronous discussion collaborative learning
environment. Also, the discussions and relevant suggestions were provided as references for
instructional practices based on the research results.

2. Method
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In this study, the participants were 24 college students majoring in the same course related
to energy technology. In this course, we implemented an online asynchronous discussion
instruction activity. During a 16-day period, students were asked to discuss relevant issues
based on a certain energy policy, share their opinions, collect relevant data as references,
and discuss different policy views (e.g., whether you support to build a nuclear generating
station in a certain specific ocean city or not). Finally, students were asked to collaboratively
integrate views and display in the form of project. Students discussed in a general discussion
board, and they could post new topics or respond to others’ topics. To explore the process of
learners’ knowledge construction in socio-scientific issue discussions, we adopted IAM
coding scheme [5] to code the data. This coding scheme was extensively used in many
studies related to CSCL (e.g., [4], [6]). The coding scheme was shown in Table 1. One
researcher coded all contents of topics and replies gradually; besides, to assure the
inter-coder reliability, the other coder also coded these messages. The Kappa coefficient
representing the inter-coder reliability between the two coders was 0.85, which showed high
degree of agreement.
Table 1 Gunawardena, Lowe, and Anderson (2007) Interaction Analysis Model (IAM)

Code  Phase Descriptions
C1 Sharing / comparing of information Statement of observation or opinion; statement of
agreement between participants

Cc2 Discovery and exploration of dissonance or Identifying areas of disagreement; asking and answering
inconsistency among participants questions to clarify disagreement

C3 Negotiation of meaning/co-construction of ~ Negotiating meanings of terms and negotiation of the
knowledge relative weight to be used for various agreement

C4 Testing and modification of proposed Testing the proposed new knowledge against existing
synthesis or co-construction cognitive schema, personal experience or other sources

C5 Agreement statement(s)/application of newly Summarizing agreement and meta-cognitive statements
constructed meaning that show new knowledge construction

C6 Others Discussions irrelevant to knowledge construction

3. Results and Discussion

The frequency and proportion of each code are shown in Figure 1. Among these, we can
discover that learners display “Sharing/ comparing of information” most (C1, 60.65%); the
next is “Discovery and exploration of dissonance or inconsistency among participants” (C2,
34.19%). Also, “Negotiation of meaning/ co-construction of knowledge” simply have 1
percentage (C3, 1.29%). Other phases “Testing and modification of proposed synthesis or
co-construction” (C4) and “Agreement statements/ application of newly construct meaning”
(C5) are not found in this study. From the preliminary results, we know that the major
components of social knowledge construction are knowledge sharing and clarification of
disagreement in online socio-scientific issue CSCL discussion. This will help students
collect and share more information as evidence by asynchronous technologies; also,
conduct an analysis based on different data and views between each other. Besides, the
percentage of off-topic discussions (C6, 3.87%) is extremely low, indicating that students
have level of concentration on socio-scientific issue CSCL discussion to a certain degree.
However, the depth of students’ deeper argument and debate, schema testing, and the
aspects of creative thinking is still limited.

4. Conclusion and Suggestions

This study preliminarily explored college students’ dimensions of social knowledge and
component structure in socio-scientific issue discussion under the CSCL environment. To
promote deeper and diverse discussions to reach more knowledge argumentation (e.g., C3,
C4, C5), we suggest teachers can consider the adoption of problem-solving strategy
instruction by appointing learners concrete open-ended unsolved problems to motivate their
inference and deeper discussions. From the past studies taking college students as samples
on non-socio-scientific issue online problem-solving discussions, we have discovered that
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the application of this strategy did help students have better learning behavioral patterns
(e.g., [6]). Also, the present studies on socio-scientific issue CSCL discussion-based
learning are rather limited, we suggest more diverse research methods, such as social
network analysis [7] and progressive sequential analysis [8] can be applied in the future to
explore students’ specific online learning behavior patterns on socio-scientific issues.

C3

Figure 1 The frequency and proportion of each social knowledge construction code
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Abstract: In this paper, we describe the e-learning system for Japanese language we are
developing.Japanese language education for foreign student is the one of the fields that is
appropriate for e-learning. However, there are neither sufficient contents nor systems that
are successful in sustaining motivation of users.Our project team proposes a content set with
various devices to maintain learners’ motivation.Such devices produce not a passive study
style but an active, autonomous study style using web-based learning.It will provide
conversation practice by using avatars, courses with stories and simulating games, and a
web-based learners’ dictionary.It will also provide a platform for interactions among
learners and between learners and Japanese native speaking volunteers through a
self-organized SNS and/or web phones.The whole of the content and system will be
accessible by all of the higher education institutions in Japan.

Keywords:Japanese language learning, e-learning, SNS, avatar, simulation game

Introduction

"Project on welcoming 100,000 students from overseas" was announced in 1983.The
current plan "Project on welcoming 300,000 students from overseas" (MEXT 2008) is stems
from above, and in progress.Because of these policies, the need for Japanese language
education wasdramatically increased since the early 2000s.In some courses,students are
able to obtain a course in English. However, all studentsrequired to attend Japanese class in
the end.It is essential to have enough Japanese skill to ensure quality of studying life in
Japan.However, in reality, all students do not have equal opportunity to study enough
Japanese.

1. The purpose of this project

In University of Tsukuba, foreign students have increased (Fig.1).
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Fig 1. Changes in the number of foreign students

Number of all foreign students, from 2002 to 2006 was about 1,200. But the number from
2008 to 2010increased from 1,337 to 1,944.In International Student Center, about 100
students each semester hopes to take class of Japanese lesson. However, they have to take
the major classes of their own majorandcannot take time for Japanese lessons.In order to
participate in their experiments, there are many students who have to absentfrom their
Japanese lessons. Many Japanese lessons require having previous lesson to understand.
That is the reason why many students are tend to drop out and wish to have more
opportunity to transfer lessons. In the field study of foreign student in university of
Tsukuba(2010), foreign graduate students who major in science said that, in the experiment,
they cause many troubles because their lack of understanding of Japanese language and the
situation. They also felt alienation because they cannot communicate smoothly with other
Japanese students. Even though some students are not required to attendcourses in Japanese,
they are in need of Japanese in their life in Japan. This is the reason why we thought the
needs for Japanese E-learning.

2. Feature of the e-learning system for Japanese language
2.1 Including systems as self-study type

We are developing of user communities of learning system, simulating game system, the
task events system, the agent system as a learning support teacher. These systems will
support to motivate student to keep learning, and we aims to reducethe number of students
who are drop out from self-study learning due to the feeling of loneliness. For example, we
are proposing virtual classroom with other students using avatars, so student will have
opportunity to use theirown skill. We also use voice activation to give them opportunity to
pronouns in Japanese. The avatar of agent in E-learning system will navigate throughout the
lessons. This E-learning system will have feature like RPG to support students to exercise
their skill following their lesson. There is also a chance to join SNS from this E-learning
system to expand their chance to meet other people and opportunity to use their Japanese.
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2.2 Contents of Japanese Lessons

Each Japanese lesson will have the flow chart such as bellow (Fig.2).

| Watching some model conversation/monologue videos |
l

Catching up some important grammars at virtual classroom with

avaters of teacher and classmates.

!

Exersicing in stages with video materials or flash games providing
voice recognition sysytem.

| Comprehension Test |
l
| Check Test for Words and Expression |

!

| Watching Videos about Japanese Issues \

l

| Enhancing understanding of learned grammars in the lesson. |

Fig 2. Flow chart of Japanese lesson.

In this Japanese E-learning system, each lessonwill have systematic approach in learning
grammar from beginner level through intermediate level.Our fundamentalconcepts of
Japanese learning course are bellow.

+ Learning grammar systematically&communicative approach:Using learned grammar

only at the level to simulatecommunication.

Focus on grammar form

Authenticity:Communication skill like native Japanese speaker, including filler and
gesture.

Virtual System

Awareness Raising:Simulating real classroom scene to help learning Japanese.
Academic Japanese:Japanese for student such as university.
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Abstract: In this paper, we develop a new presentation tool which aims at learners’
promotion of recognition. We assume that showing writing processes has educational rich
information. We believe this information includes educational factors which influence
learners’ recognition of the provided learning contents. Animation functions of popular
presentation tools are not enough to represent this information. The advantages of showing
writing processes are: (1) learners can learn implicitly by watching and imitating how to
write, and (2) learners can recognize connection of the elements composed in step by step.
We have implemented functions with showing teachers' writing processes to introduce these
advantages. Our presentation tool enables the lesson with a new type of presentation slides
which introduces in these advantages.

Keywords: Handwriting process, writing on blackboard, replay, presentation
Introduction

In the field of education, lessons using presentation tools are widely used. Meanwhile,
there are not a few teachers and learners who dwell on writing on blackboards. Writing on
blackboards has features with showing writing processes. We assume that showing this
processes have educational rich information. (1) learners can learn implicitly by watching
and imitating how to write. (2) learners can recognize connection of the elements composed
in step by step. It is undesirable that slides using popular presentation tools lack these
advantages from an educational point of view.

We have developed a new educational presentation tool which introduces the advantages
of showing the writing processes.

1. New style of slides

Figure 1 shows an example of a new educational presentation slide we propose. This is
for explaining how to solve practical exercises of simultaneous linear equations in junior
high school mathematics.

The upper part is explanation of processes which teachers shows in step by step. Teachers
can show clearly the processes which write equations from price of apples and oranges by
alpha expression. Therefore, learners can recognize relations of individual objects. We
believe that this has advantages to promote learners' comprehension.

The lower part shows clearly the model processes of solving equations. Therefore,
learners can imitate easily the model. We believe that this have advantages to promote
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procedure acquirement. The system of having these features can easily realize the
advantages of showing writing processes described in introduction.

S sample.hsk — BW
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Figure. 1: A sample slide

2. How to use

Figure 2 shows processes of making slides and presenting. These processes are consisted

of four processes below.

‘ (DHandwriting Input ‘

o

@Rﬁ“%

N -
-
ﬁ-lu\

@Animation Editing |

Replay control

@Full Screen

Full screen

@ 0 Handwriting input
replay /

@Presentation |

Replay with
handwriting comments

Figure. 2: Usage of system

Teachers easily make hand-written slides by just writing with an electronic pen on
handwriting interface as if they are writing on note in step 1. Our system preserves
handwritten strokes for handwriting input replay. Teachers can control speed and
interspaces with the above-mentioned advantage (2) in step 2. The created slides in step 2
are projected by a full screen function with a liquid-crystal projector in step 3. Teachers give
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lessons in coordinate with the replay and handwriting comments in step 4. They can
emphasize the points in synchronizing their explanation with controlled replay.

We have used Microsoft Windows XP Home Edition SP3, Visual Studio 2008 (Visual
C++ 2008) for development. We have used a liquid crystal pen tablet WACOM DTU-710
for handwriting input.

3. System functions
3.1. Handwriting input replay function

For the above-mentioned advantage (1), we have implemented a handwriting input replay
function. Our tool obtains handwritten strokes when teachers press the pen, drag with the
pen, and release the pen. By handwritten strokes, we can represent directly the writing
processes.

3.2. Replay control function

For the above-mentioned advantage (2), we have implemented a “replay control
function”. Teachers enable to edit and control objects in slides with controlling replay speed
and interspaces by this function.

3.3. Slide design function

We have implemented following five functions for slides design. They are change
functions of the pen width, the pen color and background of the tool, insert functions of
images and grid lines.

3.4. Slide data storage function

We have also implemented a slide data storage function to save and restore slides' data.
By this function, teachers can reuse slides for what it is or in a modified form.

4. Conclusion

In this paper, we have developed a new presentation tool to promote learners’ recognition
by controlling the whole handwriting processes in slides. The process in which teachers
write has educational rich information. The advantages of showing the writing processes
are : (1) learners can learn implicitly by watching and imitating how to write, and (2)
learners can recognize connection of the elements composed in step by step.

We have implemented a “replay function” to realize the above-mentioned advantage (1).
By this function, teachers can show slides in step by step, and they can replay teacher's
writing processes. We also have implemented a “replay control function” to realize the
above-mentioned advantage (2). By this function, teachers control speed and interspaces of
writing on blackboard and they can optimally replay.

The next tasks we are planning are to implement slides' management function and
evaluation experiments. We expect that our tool makes a new slide presentation style.
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Abstract: STACK, System for Teaching and Assessment usitigraputer algebra Kernel,
is a system of a computer aided assessment pafikag@athematics. STACK can provide
guestions for an on-line test that inquires an @nas a mathematical expression and assess
the answer algebraically. We have been develompgriese version of STACK as a part of
work of internationalization. Recently version a2STACK was released and it increased
processing speed. However, one of the difficultieSTACK is to author questions because
the interface is inconvenient. In order to overcatime problem, we have developed a
prototype of question authoring tool by the us&B# of Excel. A question can be written
on Excel interface and XML file is produced thamh ¢ee imported to STACK question bank.
Compared to authoring questions on the existingintelface of STACK, it is expected that
time spent on authoring questions can be reduced.

Keywords: Mathematics, e-Learning, Computer Algebra System

I ntroduction

In recent years, infrastructures of information @edhmunication technology (ICT) have
been improved in schools. Some schools have comguites for students to have practical
work experience and some schools deploy Wi-Fi ndtviar students to access Internet by
their own laptop computers. Portable digital desiseich as a smartphone and personal
digital assistance (PDA) have been becoming popwaad ubiquitous education
environment are opened to students nowadays. Orbdbis of the ICT environment,
e-Learning have been becoming popular. One of th& important functions of e-learning
system is an on-line test. The level of studenmshgrehension can be evaluated by the
online test. Students enter answers into the oftima and the answers are automatically
assessed by e-learning system. However, most foffergering answers on existing on-line
tests are only true or false questions test, sirylenultiple-choice test, input of numerical
value and simple description, and only a few ereay system can assess true or false of
mathematical expression algebraically. Maple T.Rajid STACK [2,3] are examples of the
few systems. Maple T.A. can be accessed from a vadge of Learning Management
System (LMS) such as Blackbord, Moodle and so ot SMACK is integrated with
Moodle. Maple T.A. is commercial software, wher&§#\CK is open source software.
Since we have been using Moodle as LMS, we addpl&CK in order to provide
on-line test of mathematical expressions in scieara math subjects. However there are
some problems in STACK. Firstly since it takes tsne display questions and assess the
students’ answer, rhythm of learning might be I&tcondly, STACK can reply effective
feedback to wide variety of students answer, butrder to realize the function, authoring
guestions is very complicated. First problem ivedlby new version of STACK 2.2 with
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cash mechanism. In order to overcome the secorflgong we would like to suggest a
guestion-authoring tool for STACK in this paper.

1. Brief Review of STACK

STACK, System for Teaching and Assessment usingragDter algebra Kernel, is a system
of a computer aided assessment package for matiesrttzt is developed by Sangwin at
the University of Birmingham, UK. Since version @TACK is fully integrated with
Moodle. Students provide answers as mathematigakssgions, for example polynomial
and matrix expressions and STACK manipulate stwlanswer and generates outcomes
such as not only true or false result but also ste®@backs. STACK is written by PHP and
use Maxima, a computer algebra system, in orderanipulate mathematical expressions
provided by students.

Figure 1 is an example of a question of solvingrgpte differential equation that was
provided to students in January 2010 as an ondigeih our class. The question is quite
simple but there are two elements that we shouddtlcin order to confirm the students’
level of understanding; one is whether or not stt&lenake miscalculation and the other is
whether or not an arbitrary constant is includdth@ugh the correct answer of the question
is C*exp(-2*x), there are two typical incorrect amess. One is C*exp(2*x) that is an
example of miscalculation and the other is an ansx@(-2*x) that does not have an
arbitrary constant. We can design questions thapcavide a feedback “Incorrect answer.
Your answer should satisfy the ODE, but does rot.the first type of incorrect answer and
a feedback “Your answer is partially correct. Thkigon should contain a constant but your
answer does not.” for the second type of incoraestver (see Figure 2).

If we design a question carefully in order to gavéeedback like the above, we can
produce significant educational benefit. As we lsger, however, it is complicated work to
author STACK questions because of the inconvemietttoring interface.

Find a general solution of the following ODE.

d%ﬂc-y(m)-+-2-y(ﬂ:)=0

yle) =]

“Submit |

Figure 1. A question of solving a simple differah&quation

Find a general solution of the following ODE. Find a general solution of the following ODE.
4 y@)+2-y) =0 4 y@) 2y =0
d-z d-z
y(z) = Crexpiz'n y(z) =lexpt-20
Your last answer was interpreted as: Your last answer was interpreted as:
C .t el—2))=
Incorrect answer
Your answer shoud satifsy the ODE, but does not. If your The solution should contain a constant but your answer does

SnEWers BstillEd DG Gl ekR s not. Your mark for this attempt is 0.5. '/ With penalties, and

4.e25.0 previous attempts, this gives 0.5 out of 1

. Your mark for this attempt is 0, & With penalties, and Submit |
previous attempts, this gives 0 out of 1

Submit

Figure 2. Examples of feedback to incorrect answers
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2. Question Authoring Tool for STACK

As we mentioned above, STACK can provide effecteedbacks to the students’ answer
and this function is one of the most important oh&TACK. However the interface of
authoring questions is not convenient. For example,authoring web page is vertically
long, network connection is inevitably required aadon. In order to reduce the stress in
authoring questions, we have developed a protaypeestion authoring tool for STACK
by the use of VBA of Excel (Figure 3).

Although every function is not implemented to ool the interface is quite simple
and authoring questions can be carried out withetwork connection. Questions authored
by our tool can be exported as XML file with UTFe8ding. Then the XML file can be
imported to STACK question bank.

< 1 2 3 4 ) 6 7
STACK Question Authoring Tool 81 Export XML file
1
2 Question Name Differentiation 001
. . fx=x"a+a%x+1
5 Question Variables a=rand(5)
Differentiate the following expression ~#ans# denotes student answers.
+@castext® for castext
Question Stem | $¥frac(ilix}$ - $¥latex$ for latex
6 #ans1#
g
10 Property of Answer Box
11 Student's Answer ID |ansl
12 Input Type Algebraic Input
13 Teacher's Answer -1/x"2
15 Potential Response Tree Add Delete | Potential Response
16 No:0 No:1
17 Student’'s Answer ans1 Student Answer ansi
18 Teacher's Answer -1/x"2 Teacher’s Answer 1/x°2
19 Answer Test AlgEquiv Answer Test AlgEquiv
20 Option Option
21 Mark 1 Mark 1
22 |_ Penalty 2 Penalty
23| Next PR End ' Next PR End

Figure 3. Snapshot of question authoring tool fBASK developed by VBA of Excel.

3. Conclusion

We have developed a prototype of question authaoolgfor STACK in order to reduce the
stress in authoring questions for STACK. Althouglery function is not implemented to
our tool, the interface is quite simple and authgrijuestions can be carried out without
network connection.
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Abstract: We developed computer graphics teaching material in tablet computer, which
shows rearrangement of diatomic molecule and one atom by collision. The teaching
material provides information concerning changes of potential energy and realistic image of
intermediate in | + H, — HI + H, which leads to better understanding of reaction profile.

Keywords: Teaching material, CG, Visualization, Tablet computer, Quantum chemistry
calculation, HI formation, Potential Energy change, Structure change.

Introduction

Generally, reaction profile is used to represent relationship between potential energies
(PE) and reaction coordinate. The profile is often used in high school chemistry
textbooks [1a-€]. It is sometimes difficult for student to realize the meaning of reaction
coordinate. Visualization of computer graphics (CG) gives us great help to realize not
only images of molecules but also images for dynamical reaction mechanism.
Visualization of PE surface in three dimension (3-D) could clearly provide images of
reaction coordinate from the standpoint of subject on energy. A diagram of PE in two
dimension (2-D) is often used, and limited number of analogues in 3-D is used in
physical chemistry textbook of university [2a,b]. It is our aim to produce teaching
materials, which provide realizable images of chemical reactions. Recently, CG teaching
material of esterification of acetic acid and ethyl alcohol based on quantum chemistry
calculations has been reported [3]. The teaching material could demonstrate the reaction
profile and structural change of the molecules with ball-and—stick model on screen.

The reaction of “I + H, — HI + H” is often used for explanation of reaction rate and
chemical equilibrium in “Chemistry II” of Japanese high school [1d], but the reaction
path and the change of PE during reaction are explained by ambiguous expression based
on old model [4]. Mechanism of the reaction has been reported that HI formation
progressed as following elementary reactions [5]; I, — 21 (Eq. 1), | + H,— HI + H (Eq.
2), H+1— HI (Eq. 3)

We developed CG teaching material in tablet computer, which shows rearrangement
of diatomic molecule and one atom by collision. The teaching material provides
information concerning changes of PE and realistic image of intermediate in the Eq. 2,
which leads to better understanding of reaction profile.

1. Procedure
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The reaction images of an attack of iodine atom (I) to hydrogen molecule (H;) in the

formula (a) and in the ball-and-stick model

(b), in which diameter of the stick reflects 4 I+H, — HI+H

calculated bond order, are shown in scheme 1.

Bond angle of I-H-H was set to 180 ° and

inter-atomic distances of I-H (Riy) and H-H

(Run) were changed. PE and structures of

intermediates of I-H-H on the way of the

reaction were calculated by MOPAC with :

PM3 Hamiltonians [6a-c] as described J J

previously [7].CG movie file was produced by ;

the Flash CS4 software (Adobe, Inc.). The 5

movie file was converted by the Quick Time Ry Ry

PR(Cj) (ver. 7.66, Apple, Inc.) Iand was Eaved on ;

iPad (16GB, 10S4.3.3, Apple, Inc. usin . “ .

the iT(unes (ver. 10.22, Aggle, Inc.)). Y 19 scheme 1. Reaction of a) “I + Hp” and
b) image of inter-atomic
distance

2. Results and discussion

Figure 1 shows CG teaching material in tablet computer. Upper right part of the CG
shows PE change in 3-D and lower right part in 2-D. In this way learner can compare two
types of R a—
presentation
easily. In 2-D
presentation,
inter-atomic
distance of I-H
(Riy) is drawn as a
horizontal axis
and that of H-H
(Run) isas a
vertical axis;
therefore, learner
can see [+H:— HI+H
relationship
between changes
in inter-atomic
distances of I-H,
H-H, and change
of PE in color
change. Upper
right part of the © o 6w : Aoy
CG C|eal’|y ShOWS Reaction Coordinate w010 870 40 W4G G0 840 10 m 80 100 200 220 1 J20 143 & 14 150.4 160 180
these changes of
PEs with display
on PE surface in
3-D, which offers
a bird-eye view of  Figure 1. CG teaching material in tablet computer
the reaction
profile. The most probable pathway of the reaction from the reactants of | and H to the
products of HI and H via the transition state at saddle point can be readily traced. The
right part of CG is able to provide images of energy change and reaction path.
Electrostatic potential on electron density (EPED) model and ball-and-stick model of
the intermediate, 1-H-H, and the reaction profile were shown in the left part for easier
recognition of those three. The electrostatic potential [8] was calculated based on the
coordinates of atoms from the intrinsic reaction coordinate (IRC) calculation and
superimposed on to the iso-surface of the electron density at the value of 0.01 e A™ as
shown in the upper left of the CG. Distribution of the electrostatic potential among the
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intermediate can be seen by the colors. The model by EPED provides information about
electrostatic distribution of the intermediate with realistic shape on the way of the
reaction. Lower left part of the CG shows the reaction profile, the most probable
pathway of chemical reaction according to the IRC theory [9], demonstrates the degree
of the reaction progress by the ball indicating PE vs. reaction coordinate. The left part of
CG is able to provide information about characteristics of intermediate of molecule in a
certain state on the progress of reaction.

This CG teaching material is able to provide information about energy change, reaction
path, and characteristics of intermediate of molecule in a certain state on the progress of
reaction simultaneously. In this synclonized display of CGs, lerner can see relationship
between the reaction path in 3-D and the reaction profile in 2-D. When the CG in the
touch-panel is touched by learner, the Quick Time control bar appears and the ball on the
profile can be moved by learner’s choice. This manual controll feature provides
“Hands-on” feeling to learner.

3. Closing

The CG teaching material could provide not only images of energy change during
reaction but also images of reaction path of chemical reaction. The teaching material
could be used in the high school, of course in the university, as a supplement to the figure
of reaction profile often found in the subject of "structure and the chemical equilibrium
of the material” in the high school chemistry textbook [2a-e] edited accodingly the
Japanese course of study [10] and also in the university textbook [1a,b]. The teaching
Imgterial in the tablet computer is so handy that it could be used in both regular class and
aboratory.
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Abstract: According to the appearance of a conceptually type of interface, multi-touch
gesture technology, it might fundamentally chargeinteraction mode between user and
the system. This study aims to understand the mgpeiationships among users’ mental
representations and operational styles of multchogesture. A total of 30 users were
divided into two groups according to their cogrétistyles (verbalizer and visualizer). And
23 most common PC system tasks were identifieth@experiment tasks. The researcher
used wizard-of-Oz form of multi-touch prototype ahe retrospective recalled method to
collects and analysis users’ thoughts qualitativEhe results found significant differences
between verbalizer and visualizer.

Keywords: Mental representation, cognitive style, multi-tougtterface, multi-touch
gesture.

I ntroduction

In the history of the interaction design betweemmbn and digital systems, the
user-interface has long been the most importaneigs both research and practical field.
With the appearance of a conceptually new type mériace, multi-touch gesture
technology, it might not only fundamentally chartlge interaction mode between user and
the system but also impact the ways of design thinkn terms of operational and
interactional perspectives. However, scholars enghst seemed to put most of their efforts
on the technical part of multi-touch gestures bidfugally neglected the interaction part
especially the mapping issue between Users’ megpaesentation and the task operation.
From the user’'s perspective, questions such asnthgpings between users’ mental
representation and finger-gesture operations a$ agelwhat kinds of tasks might be
applicable for using the traditional operationaldagWindow, Icon, Menu, Pointer) or the
multi-touch gesture interface, are largely left mown and require for further study.
Therefore the primary purpose of this study aimariderstand the mapping relationships
among users’ mental representations and operatstylas of multi-touch gesture.

1. Literature Review
1.1 Multi-touch gesture

Most gestural interfaces can be categorized ashteaeen and free-form currently. This
study focuses on touch-screen interface, as seectduch user interfaces (TUISs), usually
require the user to be touching the device dire&hd touch-screen interface like touch
panel or touch pad. Although forms of gestural dewvcan vary wildly from massive
touch-screen to invisible overlays onto environregtiitere are at least three general parts in
controlling touch gesture device: a sensor, a coatpg and an actuator [1]. As for the
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definition of gestures, in a broad sense, gest@y physical movement that a digital
system can sense and respond to without the agdti@ditional pointing device such as
stylus or mouse. However, this study applies thieomadefinition that using fingertips to do
some movements like a wave, a touch or draw afoethe past of 40 years, we have been
using the same human-computer interaction paradigmesWIMP interface: Windows,
Icon, Mouse and Pointers designed by Xerox PAR@he1970s. Although the WIMP
conventions will continues, the appeal of touchiges interface may take users into a new
era of interaction design.

1.2 Mental representation

Norman had addressed three models of the concamersfcentered design (UCDlhe
designer's model, the system image, and the usertel. For people to use a system
successfully, they must have the same mental m@ldeluser's model) as that of the
designer (the designer's model). But the designlgrtalks to the user via the system itself,
so the entire communication must take place thrabgh'system image": the information
conveyed by the physical system itself [2].While tbhallenge toward touch gestural
interface design is that without the aid of grapiser interfaces (GUIs), the system images
become transparency. It leads a condition thatsusave to find out how to operate the
system by try and error. Therefore, designers shtnyl an overall way to collect and
understand the mental representation of users vithdg are facing to operate a touch
gesture.

The nature of mental representation can be preséntdifferent forms of conversion, such
as images, pictures, patterns, sentence and ns¢gland so on. “Representation” as some
ideas or something meaningful appears in the bhainther words, mental representation
helps people can make the concept more clear asxifisp[3]. When users operate the
touch gestural interface, the mental representaifomsers will predict how the gestural
system works. So users will create their own gestaperation mode in order to help
themselves to explain the interaction between imvaid (human brain) and outer world
(the system). It calls a process of user mentagmtion in operating touch gesture and
this study defines three dimensions of the procésdividual difference [4], mental
simulation [5] and Parsimonious.

1.3 Cognitive styles: “verbalizer” & “ visualize”

According to the dual code theory, human cognitbystems were divided into two
sub-systems- verbal system and visual system.thb@y postulates that both visual and
verbal information are processed differently anahgl distinct channels with the human
mind creating separate representations for infdongprocessed in each channel. Both
visual and verbal codes for representing infornmateoe used to organize incoming
information into knowledge that can be acted ugtored, and retrieved for subsequent use
[6]. Hence, cognitive style can be interpretedramdividual who faces on problem solving,
thinking, perception and memory of the pattern mddereover, this study purposes that
users are two types of cognitive style: “visual&eand “verbalizers”. Take “verbalizers”
for example, verbalizers usually good at intermigetine semantic stimulus like a word, a
sentence and so on. If verbalizers receive someenbal stimulus like looking at a picture,
verbalizers often have a tendency that using wardsaterpret an image, even they will
ignore the nonverbal stimulus in normal situatiddsvertheless, there are some specific
conditions or somehow the characteristics of vezbed change their usual performances.
That is why this study will try to figure out: usewvho are different types of cognitive style,
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who will have some tendency, habit, preferenceecsic performance toward multi-touch
gestural operation.

2. Methodology and Resear ch Procedure

Accordingly, a total of 30 users were recruited ame divided into two groups according
to their cognitive styles (verbalizer and visual)zieefore participated in this experiment
study. And 23 most common PC system tasks werdiigehas the experiment tasks. The
researcher used a wizard-of-Oz form of multi-topabtotype and the retrospective recalled
method to collects and analysis users’ thoughtditgtimely. And, Methodologies of the
experiment are “the internet questionnaire of S@P;[‘Wizard-of-Oz prototyping” and
“Retrospective Recalled” method. According to tliterature review, there are many
technical restricts in the real product of multirth panels, software, machine and systems.
Therefore, in order to avoid these kinds of unintgatr restricts, the “Wizard-of-Oz
prototyping” may make subjects believe that they iateracting with the real computer
system without doubt. Also, it is more realistiatipaper prototype [8].Thus, when subjects
are doing 23 tasks of multi-touch gesture onto whopanel; they have no ideas with
knowing the panel cannot work. The researchersdigiflay the outcome of the tasks in the
other room and record every movement of the malich gestures which subjects just did.
After finishing all tasks, the researchers will askm to watch the recording video. And
subjects will explain the reason why they displagl @hat ideas come into their mind at that
time. That is, asking subject think aloud theirasleetrospectively.

3. Discover and Results

The study results found significant differencesassn the verbalizer and the visualizer.
From the user’s perspective, the tasks that magdbeapplicable for using multi-touch
gesture interface are for instance: Initiate Webl@er, Copy, Paste, Save, Search, Delete,
Stop and Minimize. In contrast, the tasks may l@iegble are: Select, Zoom-in, Zoom-out,
Rotate, Back, Initiate WORD, Undo, Close, InitidSN, Initiate FACEBOOK, Initiate
Email, Initiate audio/video player, Play and Maxaei The studying findings expect to
contribute to the further design references of Tiouser Interfaces.
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Abstract: A mobile tablet PC has had an impact on e-learning system of Internet
environment. In this paper, we developed learning system for Japanese VOD lecture using
mobile tablet PC. This system has videos, slides and subtitles, and it is able to search by
voice to subtitles. Though the voice search system based on Japanese subtitles. By this
system has subtitles which were translated into Chinese, we developed voice search system
to be available by Chinese.

Keywords: VOD Lecture, Voice Search, Multiple language search, Mobile tablet,
e-learning

Introduction

Development of mobile tablet PCs as iPad and Android tablet PC has had an impact on the
environment for the usage of computer and Internet. A mobile tourist information system[4]
is a kind of Applications using mobile PCs. In many university, improvements on VOD
lecture using Internet are studied[2][3]. It was practiced for example in Okayama University
of Science[3]. Meanwhile, many changes of environment of VOD lectures are coming. In
this study, we are developing e-learning system on mobile tablet PC, particularly on
Android tablet PC. This system has videos, slides and subtitles, in addition it is able to
search by voice to subtitles. Though the construction of voice search system based on text
search to Japanese subtitles. By having translated Japanese subtitles into Chinese, we
developed voice search system to be available by multiple languages. The development of a
multiple language voice search system is using Google Voice Recognition[1]. In addition to
search to translated subtitles, we are attempting to use word lists that were translated from
morphemes of Japanese subtitles into Chinese words. The aim of this search system is that
international students can find in their native language. Using the voice search in Japanese
have low recognition rate, in order to not be using voice recognition engine of native
language. In particular, beginners of foreign language in voice recognition rate are
significantly low.

1. Multiple voice search system

1.1 System flow of voice search
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System flow of voice search system as Foice recognitiors
follows: (1) user inputs keyword by voice; 0 fgl :

(2) mobile tablet PC sends voice to Google
Voice Recognition through Google Mobile
App; (3) Google Voice Recognition
translates voice to text and returns text to

mobile tablet PC; (4) mobile tablet PC sends émoséwer """"""""""""

text to video search server; (5) movie lists | Video Search server

Google Mobile

o,
was return to mobile tablet PC; (6) user Clis =
selects movie segment from movie lists. This R .t —
system flow was show in Figure 1. Figure 1 System flow of Voice search

1.2 Voice search to subtitles

Figure 2 shows as an example of voice search by Japanese and Chinese. These are results of
search words as “database” in Japanese “7 — 4 ~X—2” and in Chinese “4{#EZE” . Our
system displays movie lists on upper right side, and matched words in subtitles by search
term are highlighted in red.

”

T 2N — R R T LI
e

DIRG9 24t s WA A 5 2)

00:00:12
00:00:23
Japanese

(D ICIRICFE= C H¥EF> 4 T

=T 75 m

BRI CTExt= iz 5 iz 0. T iz
=5 {55 A5, F A,

Figure 2 Screen for voice search

2. Voice search by translated words from morphemes of Japanese subtitles

Chinese student translates Japanese subtitles )

into Chinese in this system. However lack of LB S oo ST T3
manpower is concerned. The translations by [~ % STAEbRTLRSSE
Software, such as Google translator, are not | merphologica!
natural. It is sometimes selected of | " [Rq| | lmresremeens
inappropriate words. Search word is also TFoAN—A/ 3
inappropriate by misconversion of voice ﬂ——————-af
recognition and user error. In order to enable fapanese

Chinese Chinese words
H H dictionar ZL®IZ:EhT. 58518, M8E
inappropriate search, therefore we are \..__‘__Lz% P A

attempting to use translated Chinese words el ot

from divided morphemes of Japanese @g>HmAAA

subtitles. There are some candidates in Figure 3 Process of translation from
morpheme to Chinese word. For example, Japanese morpheme to Chinese word

“fR52” in Japanese is translated “$8723”, “§§727°, “F 5, “Z 5> in Chinese. All translated
Chinese words of each sentence of subtitles are assigned to its subtitles. In our system, we
make movie list by matched assigned Chinese words with search terms. Although

ambiguous, we absorb differences between languages.
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3. Preliminary evaluation

In order to evaluate this voice search system from the viewpoint of user, we used in 14th
lecture of the “database” of cyber campus at Okayama University of Science[3]. The
subjects were a Japanese student and a Chinese student; the Chinese student came to Japan
five months ago. As test words for search words, we used ten most frequent words. Table 1
shows three questionnaire for search words as follows: (a) Ranking of voice recognition. (b)
Did you find videos you want by using your native voice? (c) Did you find videos you want
by using translated words?

Table 1 Evaluation of a multiple voice search

Search word Chinese Student Japanese Student
Japanese Chinese English @) (a)
(simplified) Voice: Voice: (b) () Voice: (b)
Japanese Chinese Japanese
TR 4 advertise F 1 N N 1 v
ment
—7— = k d
q: 7 K gywor E E v v 1 v
MR | KRG search
o engine 1 1 Y Y 1 Y
3 :]Jj 7 Fipn website 5 1 v v 3 N
== = Jatab
z ; v Bl e atabase F F 1
S (e search F 1 1
g keyword
e KHEFT 4 | advertise F 1 Y Y 1 Y
IR ment
A WA income 3 1 Y Y 1 Y
VA i 1A] access 3 5 Y Y 1 Y
A e Use F 1 N N F N

F: recognition failure, Y:Yes, N:No

4. Conclusion

In this study, we are developing a voice search system on Android Tablet PC. We consider
learning to effective for beginners of foreign language. However, the primary goal of the
voice search system supports to understand of Japanese VOD lecture rather than is able to
attend VOD lectures by their native languages. As a matter of different expressions between
Japanese and Chinese language, they match different sentences in subtitles. Therefore
movie list also may be different in another language. This solution of the problem may be
needed to use for concept dictionary. As future works, we consider developing a search
system which reflects user’s activity.
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Abstract: This study designed and developed an adventure game of room escape -Boom
Room® integrating feedback of instant guidance and simulation manipulation. Through an
empirical evaluation, this paper preliminarily explores learners’ perceived usefulness and
perceived ease of use toward this game. Also, this paper explores learners’ attitudes toward
each game element in this game. This paper provides relevant limitations and suggestions
for future researches.

Keywords: Game-based learning, Simulation manipulation, Adventure game

1. Introduction

Digital games which are challenging and entertaining [1] help learners have learning
motivations [2]. The application of digital games to the instructional strategies and the
subject domains is getting more and more diverse. The suitable guidance and prompts
provided in the instructional games can help students to learn during playing process (e.g.
[3]). Among numerous types of games, adventure games can provide learners the learning
situations and highly challengeable tasks. Combining the manipulation features of
instructional simulation software [4] in adventure games and providing guiding feedback to
allow learners to reach the learning objectives by repeatedly manipulating composing
objects, it will be expected to produce more effectively meaningful learning and it will be
suitable to the instruction of procedural knowledge. The present relevant studies and
development of the instructional games combining simulation manipulation and guiding
feedback are still limited. Therefore, the main purpose of this study is to design and develop
an adventure game of room escape-Boom Room®© (shown in Figure 1 & 2) integrating
feedback on instant cues and the situations of simulation manipulation to instruct the
concepts of computer hardware and procedural knowledge of PC DIY. The situations and
mechanism in this game are: the learners are trapped in a room which is locked on the other
side and there’s a time bomb in it. The players have to pause the bomb timer in 10 minutes.
The decoding codes are stored in a portable USB disc, but no computer can read the
information in it. The players need to repeatedly look for the computer components (e.g.,
mainboard and graphic card etc.) hidden in the room and then assemble correctly to pause
the bomb timer. If the players have wrong sequence of action and components search, the
system will provide instant guidance cues which help students to reflect and retrospect their
prior knowledge and assembling strategies and help them learn the computer hardware
knowledge. This game provided with the challenging elements (i.e., time limitation and
objects search), guidance cues (instant feedback), and simulation manipulation (assembling
a computer) can be expected to help learners learn computer knowledge during the game.
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Fig. 1 The screenshot of Boom Room: Fig. 2 The screenshot of Boom Room: Search
Simulation manipulation and Feedbacks for the environment and cues

The other purpose of this study is going to explore learners’ perceived usefulness and
perceived ease of use toward this game. Also, this paper explored learners’ attitudes toward
game elements in this game.

2. Method

20 college students participated in this study, including 7 males and 13 females. The average
age of the participants was 23 years old. All students majored in the same core course
related to basic computer literacy. To evaluate the adventure games, this paper referred to
the literature, that is, the technology acceptance model [5] and the elements of digital
instructional games ([1][4]) to make a preliminary evaluation of learners’ attitudes toward
perceived usefulness of this game (e.g., if they can reach the learning objectives), perceived
ease of use (e.g., if it is easy to operate), and each game element (e.g., challenge and
entertainment etc.) in this game. The questionnaire was shown in Table 1. Each dimension,
its references, and items were provided. Each item was scored on a 4-point Likert scale (1=
strongly disagree, 2=disagree, 3=agree and 4=strongly agree). The students were asked to
play Boom Room®© (10 minutes) once, and then fill out the questionnaire. We analyzed and

discussed the questionnaires finished by the students.
Table 1 Evaluation questionnaire on the technology acceptance and game elements

Dimension Item# Item References
Perceived Q1 This game can help you understand the structure of the computer Davis (1989)
usefulness hardware more.
Q2 This game can help you understand the procedures of assembling
computers.

Q3 Compared with the paper textbooks, you think this game helps you
understand the structure of the computers more.

Perceived Q4 The operation of this game is easy.
ease ofuse Q5 The logic of the game plots is easy to understand.
Q6 The operating process of this game is smooth without any errors.
Game Q7 This game is entertaining. Prensky &
elements Q8 This game is challenging. Thiagarajan
Q9 When you play the game, you feel the uncertainty of adventure and (2007)
fantasy. Alessi &
Q10  The design of the mechanism of the interactive rules in this game is Trollip(2001
appropriate. )

3. Results and discussions

This study was a preliminary evaluation, so we simply conducted a preliminary descriptive
statistical analysis based on the data. Regarding the perceived usefulness, we discover that
85% (n=17) of the students agree or strongly agree that this game can help them understand
the structure of the computer hardware more; 90% (n=18) of the students agree or strongly
agree that this game can help them to understand the procedures of assembling computers;
also, 90% (n=18) of the students agree or strongly agree that this game helps them
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understand the structure of the computers comparing to the paper textbooks. The findings
demonstrate that learners give a high evaluation on the perceived usefulness of this game,
indicating that the combination of instant feedback and adventure games with the feature of
manipulation help them learn the concept and procedural knowledge of computer hardware
to a certain degree. Regarding the perceived ease of use, 70% (n=14) of the students agree or
strongly agree that the operation of this game is easy; 85% (n=17) of the students agree or
strongly agree that the logic of the game plots is easy to understand; also, 75% (n=15) of the
students agree or strongly agree that the operating process of this game is smooth without
any errors. Based on the results, we know that roughly over 70% of the students have
positive attitudes toward the perceived usefulness. However, there is still room for
improvement, particularly the operation and the smoothness of this game. Regarding the
evaluation of each game element, 85% (n=17) of the students agree or strongly agree that
this game is amusing; 90% (n=18) of the students agree or strongly agree that this game is
challenging; 70% (n=14) of the students agree or strongly agree that they can feel a sense of
adventure and fantasy during the game; also, 75% (n=15) of the students agree or strongly
agree that the mechanism of the interactive rules in this game is designed well. The results
here indicate that this game has higher challenge and entertainment; students have 70%
positive attitudes toward the design of fantasy and interaction mechanism, but the
limitations are still existed. The reasons are: although the adventure of bomb threats is
provided in this game, a higher realistic display makes the fantasy of the game limited. On
the other hand, users need to move to and fro between the tool box and main scene window
during the process of simulation manipulation and objects search, which may make the
smoothness of the perceived ease of use restricted.

4. Conclusion and suggestions

Our research team designed and developed an adventure game integrating feedback of
instant guidance with strategies for simulation manipulation and conducted a preliminarily
empirical evaluation. The findings in this study indicate that this game has potential to
promote the learning of computer hardware knowledge to a certain degree. Regarding the
perceived ease of use in this game, there is still room for improvement. We suggest this
game should have a more friendly design of the operating mechanism; besides, to
understand the features and limitations of this game more deeply, the analysis of behavior
logs and the exploration of flow experience are also suggested in the future.
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Abstract: The current study aims to improve the operatingopsance on vision based
interface. Its main objective is to evaluate thaual button design in a vision based
interface by verifying the interface elements which trigger time, button size, and button
position of the virtual buttons. This study deveddpa vision based interface with virtual
button menu to examine the differences in operating and error rate when adjusting the
interface elements. The participants are 30 colegdents aged between 21 and 29 in
Taiwan. The results showed trigger time, buttor,sénd button position has significant
impact on operation time and error rate. To adjiggger delay time appropriately, the error
rate can be effectively reduced.

Keywords: virtual button, vision based interface, performanc

I ntroduction

By vision-based interactive techniques, some litlwtes with a keyboard/mouse that are
used for input could be avoided. With vision basedrface (VBI), users would interact
with a computer in an intuitive way and not conisied by wires or space[2].

There are considerable differences between opgratiBl and traditional inputs
(keyboard/mouse)[1]. The way of operating VBI isusgr's hand movements and gestures,
so the requirement of user’'s muscle extensibilityb sensitivity, and body control ability
is different from those by keyboard / mouse whiskrnsimply sitting in front of a computer
to operate[3]. Therefore, unique interface elemenist be taken into consideration in VBI
design.

This study developed a VBI with virtual button mebw evaluate user’s operating
performance which included operating time and erabe by adjusting the trigger time,
button size, and button position of the virtualtbos.

1. Methodology
1.1 Participants
The participants are 30 college students aged leet\2é& years old and 29 years old, the

average age was 23 years old. They were from Naltitaipei University of Education and
National Taiwan University.
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1.2 Experimental design

To examine the differences in operating time amdreate when adjusting the trigger time,
button size, and button position of the virtual tbos in VBI, the experiment was
within-subjects with three factors.

The VBI system developed in this study introducestiom-based approach. Using motion
detection technique, the VBI system could sensesulsands movements. Participant stood
in front of the projection screen, moved their rataltrigger the virtual buttons (Figure 1).
There are 9 buttons maintained same distance arparitipant on system screen, and
button design with three different trigger timess@., 0.5 sec., 1 sec.). Participants trigger
three different sizes of the buttons at 9 positifigure 2) to determine the operating time
and error rate. Every participant was requestefthish 81 (3 trigger times * 3 sizes * 9
positions) trigger tasks.

1.3 Data collection and analysis

Once patrticipants touched the start button thensoé and the operation time is recorded
until all tasks were done. The error rate was therdutton triggers in one experiment
process. The operation time and error rate exanfinedthis experiment were analyzed by
three-way ANOVA.

Figure 2. Screenshots of the button’s positionssanes.
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2. Resultsand discussion
2.1 Trigger time

The trigger delay times are 1 sec., 0.5 sec., as&t0in this experiment. The error rate of 0
sec. trigger delay time was the highest one. Noifssgnt differences were noted between
the 1 sec. trigger delay time and 0.5 sec. trigipday time. To adjust trigger delay time

appropriately, the error rate can be effectivejueed.

2.2 Button size

The operating time with biggest button’s size wigsificantly higher than the medium and
small ones. Speculated that the reason causingeguft may be the button’s interval, there
were minimum interval between the biggest buttdiss also results in which the biggest
button operating case with the highest error rate.

2.3 Button position

The operating time of the buttons operated atitte side was significantly less than that at
the left side, due to the participants in this expent are all right dominant hand, the result
shows that the button's position falls on the same of the dominant hand can reduce the
operating time.

3. Conclusions

The results indicate that trigger time, button s&®d button position has significant impact
on operation time and error rate. To adjust trigiglay time appropriately, the error rate

can be effectively reduced. The bigger buttons c@ereduce operation time and error rate,
but button’s interval should be considered whetirggthe buttons. The buttons position

located on same side of user’'s dominant hand @hrcecoperation time and error rate.
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Abstract: Problem-solving as the core concept, the computer games have thus been
proposed to couple the ever increasing interest in using such type of interactive technology
in training as well as knowledge construction. The major focus of the present study intends
to explore how players’ learning styles and quest types might affect their emotional
responses, and how the above three issues might in turn impact their knowledge acquisitions
and problem-solving performances.
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Introduction

With the widespread use of the internet, computer games have deeply impacted the life of
new generation users with the forms of cultural symbols, economy, and technologies Today,
online games have thrived to become one of the primary gateways to the virtual world. With
attributes rooted in facilitating communication, information sharing, and problem solving,
this new media has aroused people to take interest in applying its advanced technologies to
solve problems faced by divisions of governments, corporations, schools, the military, and
other social groups

Theoretical Framework

1. Game Quests and Problem-solving

By using playful and vividness elements, computer games first capture players’
perceptional attentions then further flow them into the completely concentration level
through an appropriate arrangement of quest challenges [1]. A game quest can be viewed as
a problem space. By trial and error and hypothesis testing, players constantly search for
solutions and construct knowledge of goals, rules, and concepts (operators) through this
inductive discovery process (Greenfield et al., 1994). By recognizing the differences, users
might start to adopt specific strategies or approaches with hope of achieving the set goals.
Such a series of goal-directed cognitive activities is called problem solving [2]. The process
of problem solving requires users to make good use of their previous knowledge and skills
in order to find out appropriate solutions. That is, users’ mental models will possess new
experiences and skills after solving the problems [3]. Csikszentmihalyi‘s [4] flow
experience reflect the similar concept. Players’ skills and knowledge will be gradually
enhanced as they conguer challenges of difficult levels from easy to hard. The primary part
of the game challenges are embedded inside the game quests. The present study will adopt
Dicky’s quest category [5] to divide game quests into four types: Bounty & collection quest,
Escort quest, goodwill quests, Messenger quests, to be the main experiment tasks.

2. Players’ learning styles
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Learning style refers to the manifest reflection of an individual’s preferred and habitual
learning mode in perception, imagery, organization, and elaboration during knowledge
acquisition or problem solving processes [6]. Kolb's learning style model [7] is selected for
this study because its usefulness and validity have been extensively testified [8, 9, 10]. This
model is based on two preference dimensions (concrete experience / abstract
conceptualization; active experimentation / reflective observation). As a result, these two
dimensions frame four types of learning styles: Divergers, Convergers, Accomodators,
Assimilators. The present study will adopt Kolb’s style model and together with the game
quest types as the independent variables to observe how these two variables might affect
players’ emotion and problem-solving performances.

In sum, the present study mainly tries to explore how players’ learning styles (Divergers,
Convergers, Accomodators, Assimilators) and quest types (Bounty and collection quest /
Escort quest / goodwill quests / Messenger quests) might affect their emotional responses
(arouse / valance), knowledge acquisitions (declarative / procedural knowledge), and
problem solving performances (ldentifying and defining the problem / Exploring problem &
mental representation / Planning proceed & strategy selection / Executing the solution plan
/ Evaluating performance / reflection to feedback) in an role-playing game environment.

Methodology

1. Research questions

Five research questions are generated accordingly to test out study hypotheses.

Q1. How might the player’s learning styles affect his/her emotion in a role-playing game
environment?

Q2. How might the player’s learning styles affect his/her problem-solving performances
and knowledge acquisitions?

Q3. How might the game quest types affect the player’s emotion in a role-playing game
environment?

Q4. How might the game quest types affect the player’s problem-solving performances
and knowledge acquisitions?

Q5. How might the interaction effects among player’s learning styles, the game quest
types, and emotion affect the player’s problem-solving performances and knowledge
acquisitions?

2. Study Design

The experiment environment, Fulade Online (http://cb.fulade.com.tw), is chosen to be
based on two reasons. First, the content of this game environment should be as unfamiliar as
possible to most players to increase the possibility of showing signs of change in subjects’
knowledge acquisitions. Secondary, the beginner-level quests should closely fit with the
operational definitions of four game quest types by this study. The present study is planning
to recruit at least 72 subjects to participate in this experiment. The Kolb Learning Style
Inventory (v.3.1)[11] will be used to identify subjects’ learning styles. There will be a total
of four game quest groups. Each group included approximate numbers of learning style
participants. Subjects’ emotional responses will be collected and analyzed by using the
following two instruments: Noldus FaceReader™ to collect valance data and MindMedia
NeXus-4 to collect arousal data.

After completing the required 4 quests of each group, subjects will move on to answer the
Declarative Knowledge Test developed based on the framework of Ju & Wagner [12] and the
Procedural Knowledge Test developed based on the framework of McClure, Sonak and
Suen [13]. Subjects’ experiment processes will be video taped and a retrospective approach
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(stimulated recall) together with a deep interview will be followed right after the
completion of the game quest experiment to collect subjects’ oral data. The qualitative
rubric method will be used to identify subjects’ six steps of problem-solving.
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Abstract: This paper describes an innovative pedagogy to enhance collaborative learning in
four classes of pre-service early childhood student teachers using wiki technology.
Learning activities supported by Vygotsky’s socio-cultural perspective were designed
across twelve weeks. Outcomes of activities were collected as data source. The findings
showed that this innovative teaching strategy enhanced students’ collaboration learning.
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Introduction

New wave, new ways. New technologies incline to offer new opportunities to enhance the
quality of education. In particular, the rapid advancement of web technologies has raised
attention to academics in the field of education. Web 2.0 is characterized as a cyberspace
which facilitates collective intelligence, social networking and collaboration (O'Reilly,
2005). Thanks to Vygotsky (1978), social aspect of learning and collaboration has been
recognized as a process of learning. This rationale closely aligns with the collaborative
features of Web 2.0. This paper elaborates an innovative pedagogy for collaborative
learning among pre-service kindergarten teachers in tertiary education facilitated by wiki
which is a key element of Web 2.0 technologies.

1. Theoretical Background
1.1 Socio-cultural Perspective of Learning

Based on the work of Vygotsky (1978), researchers regarded education and cognitive
development as cultural processes with knowledge shared amongst members of
communities. People jointly construct understandings by their involvement and interactions
(Drummond & Mercer, 2003). From the socio-cultural perspective, learning occurs in the
mental process of social interaction and dialogue. Students thereby can learn by negotiating
and collaborating with others (McLoughlin & Marshall, 2000).

1.2 Zone of Proximal Development (ZPD) & Intermental Development Zone (IDZ)

Vygotsky (1978) recognized the ZPD as the development zone which can be brought by
more capable peers by interactions. Moreover, Fernandez et al. (2001) defined IDZ as a
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characteristic of dialogical phenomenon, created and maintained between people of similar
levels in interaction for jointly construction of meaning for mutual learning. It follows that
if students are intentionally brought together to work collaboratively, it is expected that
students’ learning can be enhanced by either proceeding to ZPD or IDZ.

1.3 Collaborative Learning Using Wiki

Collaboration learning includes the co-construction of meaning through interaction with
others and a joint commitment to a shared goal (Roschelle & Teasley, 1995; Littleton &
Hakkinen, 1999). Among Web 2.0 technologies, wikis are web technologies to facilitate
generation, collaboration and distribution of contents in a quick and easy way (O'Leary,
2008). In fact, researchers have recognized the power of wikis to foster collaborative
learning (Mak & Coniam, 2008). However, there are still only a handful of researches
which work on web-based collaborative learning in tertiary teacher education for reference.
In this connection, this paper aims to introduce an innovative pedagogy for enhancing
web-based collaborative learning in tertiary teacher education using wikis.

2. Project Background and Purposes

The course “Information Technology in Education” taught by the researcher was offered to
4 classes of first year pre-service kindergarten teachers in semester 1 of 2010 — 2011
academic year with class size of about 40 and a total of 152 students. The researcher
intended to enable student teachers to equip knowledge on the application of Web 2.0
technologies in education by involving them into an online learning environment facilitated
by Web 2.0 technologies. Moreover, by engaging them in knowledge construction
processes with collaborative learning activities using the wiki platform, student teachers
were expected to develop knowledge on some controversial issues concerning the usage of
information and communication technology (ICT) in early childhood education.

3. Methods

The following three controversial issues were given to students for critical discussion.

1. Childs’ development on creative thinking capability is inhibited by using ICT.

2. Childs’ development on social communication ability is inhibited by using ICT.

3. Childs are not secured to use the Internet.
Students in each class were further divided into 6 groups by themselves with 6-7 students in
each group. Two groups were assigned to discuss an issue as illustrated in Figure 1.
Students were required to construct their works collaboratively on the wiki platform. By the
end of the project, each group had to compile a report to elaborate their critical comments on
the controversial issue. The project last for 12 weeks. Activities were designed by
researcher on weekly or bi-weekly basis to enhance their collaborative learning as shown in
Table 1. Outcomes of activities were collected as data sources for analysis.

Issue 1 4-‘ Grgup] [Grgupl___' Issue 2 4-‘ Grzup] [Grgupl__' Issue 3

Figure 1 : Groups and discussion issues allocation in each class.

Week | Students form groups and choose discussion issue.
1 Students write their initial understanding of the issue in the wiki platform.
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Week | Students enter their group members’ information and group name into the wiki platform.
2-3 Students brainstorm keywords and search relevant websites for sharing in wiki platform.

Week | Students read two given reference papers and write 100 — 200 words summary on the wiki
4-5 platform for sharing with other group members.

Week | Students read more related papers and write short summary to share their understanding on the
6-8 readings.

Week | Each group writes the first draft of group report concerning their comments on the controversial
9-10 | issue.

Week | Students were invited to feedback on the report of same discussion issue in another class with
11 arrangement illustrated in Figure 2. Each student has to provide feedbacks.

Week | Each group finalizes their group report according to comments received from classmates.
12

Table 1 : Weekly or bi-weekly activities

I—» Class A

Figure 2 : Arrangement of peer feedback on group reports.

Class D J

Class B Class C

\ 4

A\ 4
\ 4

4. Results & Conclusion

At the early stage, students still required accommodating on the collaborative learning
process. However, after a few weeks, it was happy to notice that some active students in
each group started to organize contents in a systematic manner and began some meaningful
discussions. At the end, all students were found to have their input and feedbacks in the
wiki platform and they managed to finish the group report with good quality. Evidences
showed that this new teaching strategy enhanced web-based collaborative learning among
student teachers in tertiary education. However, since the research involved large numbers
of participants and many learning outcomes, extensive efforts was required for analysis. It
was also difficult to provide timely feedback for individual students. These practical
challenges will be major research directions in the future.
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Abstract: The research provides a design framework for online writing system. In the system,
six different activities are designed which include two key features: peer feedback and
“feedback of feedback.” Through the online writing system, we hope there would be writer
and reader interaction between students to procure excellent writing and feedback culture.
The two important features designed in the system help improving students’ language skills
while developing their creativity and critical thinking ability.
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Introduction

In writing activities, many teachers often have difficulties in reviewing and giving scores to
students’ essays (Hsieh, 1995). Moreover, the feedback is often based on the teachers’
viewpoints. Thus, it is hard for students to improve their writing quality and they may lose
interest in writing. The above reasons cause students’ poor writing ability and affect
individual creativity and critical thinking ability developments. According to the flaws of
writing activities described above, many researchers have applied peer feedback in writing
systems (Hu, 2005), for example, students comment each other’s work. Therefore, the aim
of the research is to provide students an online writing system which integrates peer
feedback in writing activities to help students write their essays.

1. Definition of Peer Feedback and Relative Research

Peer feedback used to be defined as the feedback process where readers give comments to
the author. The process in which a group of students evaluate each other’s work, in verbal
expression or oral interaction, is qualitative; whereas giving scores or ranks is quantitative
(Topping, 1998). The interaction is the communication between writer and readers which
encourages creative conversation and trains both parties’ communication skills (Villamil &
Guerrero, 1996). It gives peer students a chance to learn how to give comments to their
peers; it also provides the advantage of understanding the comments given by peers
(Mendonca &Johnson, 1994). Students are each other’s teacher and essay sharer. They
would develop their own standard for the evaluation of essay quality and know by
experience which essays are the good ones and in turn seek better quality essays of their
own. According to many peer feedback research, the results show: Students are active and
positive toward peer feedback activity which in turn increases their learning motivation and
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enhances the development of high-level language skills (Davies, 2000; Searby & Ewers,
1997; Topping, 1998).

The online writing system designed in the research allows students to give comments to help
peer students in essay writing through peer feedback activity. In addition, as the research
mentioned above lacks an evaluation mechanism that is used after peer feedback, it is
designed in the writing system. The system has a “feedback of feedback” evaluation
mechanism which allows peer writers to evaluate the comments given by peer readers to
increase the quality of peer feedback. Hence, in terms of the online writing system, not only
students are the writers, they are also the readers and the constructive reviewers.

2. The Design of Online Writing System

The system consists of six steps (see Fig. 1). Step 1: All students complete their essay drafts
in the system. Step 2: This activity is where peer readers read peer writers’ essays and give
comments and scores in the system. Step 3: Peer writers read and evaluate the comments
given by peer readers. Step 2 and Step 3 is key features of the system. We will be described
in detail later. Step 4: Peer writers can modify their essay in compliance with peer readers’
comments or write more of their own opinions. Step 5: Students share their essays online
and observe and learn from the comments given by peer students. The system provides the
ratio of how many of the comments each peer reader gives is accepted. Evaluating the ratio
of “Agreed with the comment” encourages peer readers to devote in giving good comments
and every peer reader is able to clearly identify and understand other peer readers’ opinions.
Step 6: The essays are made public and good ones are published in the class journal. It is a
sub-activity of Step 2: According to the ranking agreement of group peer feedback,
the number 1 and 2 essays from each group is selected and published in the class

journal.
| . Feedback .'
Feodbeck C ]
. —_— Feedback

Figure 1. Six activities in the online writing system

)

Publishing

In order to promote the interaction between peers, peer feedback is subdivided into two
parts: Individual peer reader feedback and Group peer feedback. Individual peer reader
feedback is where students independently give peer writers comments and scores for their
essays. After a score is given, the system would integrate the result of this sub-activity and
calculate the scores peer readers give to the same essay in order to obtain the rank of peer
writers’ essay scores. In group peer feedback, members in each group discuss the rank of
some essays. Moreover, as group members have different personal opinions to the scores
they give to the essays during individual peer reader feedback, they must discuss the rank of
these essays and obtain a ranking agreement in the end before sending the result to the
system. Giving quantitative scoring and comments may help writing activities’ processing.
This is also providing frame of reference with students. Through peer feedback, peers’
comments are more suitable for peers to understand and improve their essays.

After peer feedback, “feedback of feedback” is also the key feature of the system. Peer
writers play the reader and the reviewer roles at the same time. The evaluation contents in
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the system are divided into three options: “Agreed with the comment, | am willing to modify
the essay,” “Agreed with the comment, I am not willing to modify the essay” and
“Disagreed with the comment.” In this procedure, peer writers read peer readers’ comments
and find good feedback from them to review the improvement direction of their essays.
Then it will be able to inspire new ideas. In a feedback process, sometimes peer writers may
not fully understand feedback from reviewers and want to clarify them. The activity also
provides a section with peer writers. They can elaborate rationale on why they disagree with
comments and what they are not willing to modify the essay. From the options in the
evaluation, they give feedback to encourage excellent peer readers and stimulate readers to
give more detailed comments.

3. Conclusion

This research provides the design framework for online writing system which is an excellent
cycle between peer readers and peer writers. Students would put more efforts in making
their comments more convincing for peer writers to accept. They are able to understand
their strong points and shortcomings from writing in order to increase the ownership toward
their essays (Richards & Rodgers, 2001). Therefore, we hope that the peer feedback online
writing system may increase students’ interaction and writing motivation. The key features,
peer feedback and “feedback of feedback” activities, may help students to become excellent
writers, readers and reviewers in the future. At present, the system is still under construction
and it will include all six activities mentioned above. In addition to helping students
improve their writing ability, the long-term goal of the research is to train students’
individual creativity and critical thinking ability through peer evaluation mechanism.
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Abstract: Recently, BOT has caused many security incidents and given us serious damage.
Information security incidents often occur based on computer user’s lack of knowledge
and/or false recognition on BOT, and anti-BOT education is essential especially for young
generation. This paper shows our experience of practical anti-BOT education for high
school students, and describes how to improve their information security capabilities.
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Introduction

When BOT, a kind of malicious software, infects a user computer, the computer could be
controlled remotely through the Internet. The computers infected by BOT cooperatively
configure a BOT network, and are employed to practice systematically information security
attacks such as sending spam mails, DDoS(Distributed Denial of Service) and password
exploitation. Even if a computer is infected by BOT, no symptom of the infection appears
generally. So the user can't find the infection until the above attacks get realized and the user
recognizes his own assistance to the attacks. In particular, most of high school students have
never experienced the threat of BOT and don’t have sufficient knowledge about BOT.

Considering the situation, we discussed anti-BOT education scheme in a high school;
Kanagawa sogo sangyo high school and put it into practice as a special lesson program. That
is, the anti-BOT education scheme is deployed as a school setting subject "Information
Security” at Kanagawa sogo sangyo high school. The following in this paper outlines and
evaluates effect of the anti-BOT education.

1. School setting subject “Information Security”

Kanagawa sogo sangyo high school developed the school setting subject “Information
Security”. The school setting subject is specially arranged by the school itself, which is
different from the usual subjects designated by official education authorities. According to
the government course guidelines in Japan [1], school setting subject is defined to be set up
with the purpose to contribute formation of unique curriculum that features regionality and
reflects reality of concerned schools and students.

Objectives of “Information Security” are "Acquiring the basic knowledge of information
security, to enable implementation and analysis of information systems security policy."”
Curriculum of the school setting subject “Information Security” is constructed from
anti-malware measures, incident response, encryption, authentication and management.
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2. Practice of anti-BOT education

This chapter describes anti-BOT education in the school setting subject "Information
Security”. The lesson includes 56 students at second grade and third grade. The lesson for
the anti-BOT education was executed on November 18 and 26, 2010. The content of this
lesson is shown in Table 1. First, BOT’s operation for DDoS attacks and mail spamming
was presented for discussion in the lesson. It seems difficult for high school students to
understand details of BOT because most of them are beginners in terms of information
security. Therefore, we promoted understanding of the outline of BOT activities, rather than
its technical configuration. Concretely, a representative operation of BOT was explained
graphically, which consists of herder, control server and the PC infected by BOT. Chain of
commands used for BOT was also shown to assist further understanding.

Preceding to learning of BOT threats, the students studied computer viruses and their
countermeasures. Based on the study, we asked if the students can control infection of BOT.
As a result, many students answered effective measures were antivirus software. Actually it
is hard to detect BOT infection by the antivirus software. So, we illustrated some methods to
check the infection. Investigation of hosts file, as the first method, is introduced [2]. That is,
content of hosts file in C:\WINDOWS\system32\drivers\etc (for Windows XP) is examined
to detect an illegal connection. This method is thought a simple way for student, and can
prevent the threat of BOT reliably. The second method is usage of CCC (Cyber Clean
Center) cleaner, a tool developed by just to remove BOT [3]. Here, CCC is anti-BOT
organization running in cooperation with the Ministry of Internal Affairs and
Communications, Ministry of Economy, Trade and Industry. CCC monitors BOT
operations in the Internet and distributes the CCC cleaner to the PC users supposed to be
infected. We instructed the students how to use the CCC cleaner.

Tablel Contents on BOT lesson.

Item Contents
Previous survey - Survey for BOT awareness
Overall understanding of BOT - Overview of BOT

- Behavior features of BOT
- BOT network configuration
- Examples of threats caused by BOT

Measures of BOT - measures to prevent BOT infection

- method to detect BOT infection
Investigation of hosts file
Use of CCC Cleaner

Posterior survey - Survey with a questionnaire

3. Result of posterior survey

At the end of lesson we conducted a survey by using a questionnaire. Table2 contains the
six survey items from Q1 to Q6. The answer for each question is ranked from 1 to 5 and their
average rank are shown in the table. As for Q1 and Q2, it can be said that the comprehension
about lesson contents and threats to BOT are good.

For Qg3, it can understand that the students cannot practice measures to BOT very much.
And for Q4, It is clear that the students do not recognize direct or indirect damage from
BOT. These responses have been brought about by features of BOT. Therefore, it is
necessary to practice effective measures to BOT for the students. In concrete terms, we
instructed the students to practice an investigation method for BOT infection presented in
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this lesson. At result, it is reported from the students that approximately 74% of them carried
out the investigation methods. This fact shows that most of students were concerned about
BOT. As further reports, it is shown that approximately 8% of students (three) were
infected. For a concrete investigation method, three students checked hosts file, and one
student of those used CCC cleaner.

On the other hand, as for Q5, a pessimistic answer is conspicuous about social measures
of BOT. And for Q6, it is made a low reply for the question about whether the problem for
BOT is solved in the near future. From such situation, students feel that malware measures
including the computer viruses do not advance as whole society.

From these results, the students were able to understand information security incident
measures of BOT through this lesson.

Table2 A result of posterior survey.

. Average
Survey item Rank
Q1.Were you able to understand lesson contents? 4.24
Q2.Do you feel information security threats to BOT? 4.50
Q3.Do you practice BOT measures? 3.01
Q4.Have you encountered damage by BOT? 1.56
Q5.Do you think that social measures of BOT will advance? 3.29
Q6.Do you think that the problem for BOT will be solved in the near future? 2.70

4. Issue

The school setting subject "Information Security" is thought effective to let the student be
aware of BOT threats as one of the information security incidents. However, an
inappropriately interested student for BOT may appear and misuse the knowledge obtained
in the lesson. Such a dilemma accompanies the practice of the information security
education. This is because the consideration for both of the defense side and the attack side
is indispensable to understand information security. Therefore, in the practical lesson of
“Information Security”, it becomes the issue to instruct the students that they would observe
information ethics.

5. Conclusion

In this paper, we described about lesson practice about BOT as the school setting subject
"Information Security” in Kanagawa sogo sangyo high school and its education effect. We
hope that we would realize the lesson jointly with security vendors as an industry-academia
collaboration, and want to expand information security education.
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Abstract: This paper presents an ongoing project developiMyeb2.0 platform which

provides a real-classroom-like environment for coasifion teaching. The platform is
designed based on annotation technology to comjplytie needs for high interactive, for
increasing the use of figure and picture for disgus and intuitive operating interface.
Users’ behavior is also to be observed and recdiatefdrther analysis.

Keywords: Web2.0 platform, composition teaching, annotation
Introduction

Writing ability is a kernel learning subject of Mdarin courses in Taiwan. Many teachers
adopt the presentation mode of four instruction esomlentified by Hillocks to proceed
composition teaching activity [4]. Hillocks founlatt the environmental mode was the most
effective one for raising the quality of studenttimg [4]. He also found that the practice of
building more complex sentence is effective. In #@mvironmental mode, small group
problem-centered learning activities lead to higieriaction among students and high level
of student involvement. In era of Web2.0, technm@sghat can be used for education
applications over network have been developed. $bsrat al., tabulated technologies
used by 43 e-learning platforms [5]. Where Wiki\pdes high interactive allowing users
modify, remix, combine other’s articles and generaew matters. Blog, Forum and
Conference provide a channel for sharing inforrmatior for discussion. All the
technologies stress interaction among learners.

Alexander et al, suggested Web2.0 storytglfior composition platform in creative
writing class [1]. Frossand et al, disclosed a eavning scenario to facilitate language
learning and writing skill in Span, which is callécbllaborative storytelling with Wiki”
involving several distant schools in co-writingtarg [3].

Teacher who teaches composition course in Taiwantdhvdace 20 to 30 students in
his/her classroom. There is no enough time forhiegcactivities such as group learning
activity, sentence combining training, and faceface teaching. Remedial teaching via
network is an alternative option to raise studeniting ability. Although using ready
available platforms for storytelling is a good way practice writing, there are still
inadequate for composition teaching. Consider theatson when members of a group
discuss a specific topic. After member A expredsisther opinions, member B is agree
with most of his/her point of view except for ongint. B will express his/her own view on
the specific point only. If the discussion is mamethe current Web2.0 platform, B may
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have to quotes what A had said to make sure evergbar knows with which point he/she
concerns. The same situation comes out while teawtamts to modify or makes
suggestions on some sentences of student’s afficteplatform is lack of an efficient and
simple way to mark the specific question issue.thabscenario comes from discussing on
a specific area of a picture or a graph. It isflaadilt to make sure if every member focus on
the area while discussing on line over internet.

In the last decade, annotation technology has laggtied to education field. The
advantage of annotation is that user can markuplsyar sentences in an article without
ambiguous. The markup operation is more efficibantquoting contents of article. The
authors’ previous work has developed an annotdiamed on line collaborative learning
platform with text and figure (or picture) annotetifunctions [2]. The platform, with its
revised version, would provide solution to the afoentioned requirements, and facilitate
on line composition teaching.

In this paper, an ongoing composition teachinggutis presented. The objects of the
project are as follows:

® Develop a Web2.0 platform for composition teachifbe platform provides a

real-classroom-like environment.

® Observe and analysis the collaborative activitieshe platform.

® Assess the effectiveness of raising writing abiéifter learning activities on the

platform.

1. Platform That Comply With Needs of Composition Teaching
1.1 Activitiesin the Classroom

The environmental mode will be used in the projayvironmental mode is characterized
by (1) clear and specific objectives, such as wease the use of specific detail and
figurative language: (2) materials and problemedel to engage students with each other
in specifiable processes important to some pasdrcaspect of writing: and (3) activities,
such as small group problem-centered discussiomsductive to high levels of peer
interaction concerning specific tasks. [4]” Accarglito the three needs, the platform is
designed and developed.

1.2 The Platform

The platform allows uploading of picture, graphamge, and audio file as well as text.
Teacher can easily organize courseware for eachupgreia a WYSIWY
(What-You-See-Is-What-You-Get) interface. He/She/ralso annotate texts or a specific
area on picture, make a new topic and ask studentsmment. Students login with an
assigned group account, and start discussion byuafstyle process except that they can
markup and annotate either texts or picture to nsakemment in a pup-up editor form.
Others can click the annotated text or area oipittiare to read the comment, and annotate
the comment for further discussion. The high inteva platform provides a real-classroom
like environment and an efficient way to complywihe needs of composition teaching on
the Web. All activities are recorded in a log file.

2. Course Activities
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2.1 Activities

At the end of the experimental course, studentasked to complete an article titled “One
Day Tour along Taipei MRT.” The researcher firstaggl a map of Taipei MRT, and ask
students choice part of stations they are intergsti to organize the tour and introduce the
details to the public. The student should collectring information around these stations.
Then they would start discussion over the netwatk group members. During the process,
they may upload the collected information to thatfokm. Finally, they will complete the
article collaboratively on the platform.

2.2 Observation and Analysis

All the contents of discussion are saved as welspahee researchers observe/peer the
process during the whole experiment. Questionnairdso conducted at the end of the
course. Log file analysis as well as the operatixygerience feedback from students will be
the reference for improvement.

3. Conclusions

Writing ability is an important object of Mandarourse. However, there are other topics
share the course time. Thus, many teachers adep¢mational instruction mode in their
class. The effectiveness in raising writing abibty presentational mode is not satisfactory
as Hllocks found [4]. Applying new technology coualsisist teacher move his/her teaching
activities from classroom to internet. Teacher playinimum role in the environmental
instruction mode, so additional teaching load wilt significant increase.

Acknowledgements

The work has been funded under grant number NS€%5Q0Q-S-152-011-MY2 and NSC
100-2511-S-152-003 by the National Science CouRc.C.

References

[1] Alexander & Alan Levine. (2008). Web2.0 stotjiteg: Emergence of a new genre. EDUCAUSE
Review. 43(6), pp.40-56.

[2] Fan, Hsueh-Wu Wang, Wei-Hsien Wu ,Su-ju Lu, Mdhung Ke, & Han-Jang Wu (2010). An Online
Collaborative Learning Platform with Annotation &igures. Proceedings of The 10th International
Conference on Advanced Learning Technologies(pplP19. Sousse, Tunisia, 5-7 July, 2010.

[3] Frossand, A.Trifonova, X. Geis, M Moya | Altise& M. Barajas (2010). Collaborative storytrllimgth
Wiki: a case study in Spanish rural scho®lsoceedings of Social Applications for Lifelong Learnin
(pp.20-24). Patra, Greece, 4-5 November, 2010..

[4] Hillocks JR. (1984). What works in teaching qusition. American Journal of Education, 93(1), pp.
133-170.

[5] Soumplis, Eleni Koulocheri, Nektarios Kostar& Nikos Kaurousos (2010). The evolution of ehéag
2.0.Proceedings of Social Applications for Lifelong Learnin (pp.36-41). Patra, Greece, 4-5 November,
2010.

62






T. Hirashima et al. (Eds.) (2011). Proceedinghefi9th International Conference on Computers uncEton.
Chiang Mai, Thailand: Asia-Pacific Society for Comgrs in Education

1. Methodology

The data for this study were collected via questames completed by teachers of
Mathematics and Science regarding the use of laptophe classroom. Eleven items were
developed by the researchers based on a compredensiew of relevant literature. These
items used a five-point Likert scale to rate the aéthe laptop for various functions in the
classroom. The respondents were asked to rate ¢beient usage of laptop in teaching-
learning of Mathematics or Science. The responsee welected from “Never” (score = 1),
“Once in a while” (score = 2), “Sometimes” (score3} “Often” (score = 4) and “Very
Often” (score = 5). The content validity was esti®d by a panel of four experts in the field
of evaluation. Subsequently, a pilot test was cotetl among 38 teachers; the overall
reliability obtained was high and acceptable (Cemtitss alpha coefficient = 0.928).

For the purpose of the study, an independent tvtest conducted to compare the
mean scores between the Mathematics teachers agnc&deachers. The respondents were
354 secondary school teachers (169 Mathematichidesic185 Science teachers) from the
state of Selangor. Thirty nine of them were masehers (11.0%) and the rest were females
(89.0%). Their ages ranged from 22 to 56 years (8626; S.D. = 9.045).

2. Results and Discussion

Table 1: Laptop Use among Mathematics and Sciereeliers in the Teaching-Learning
Process

Mathematics Science
M S. D. M S. D.

| use the laptop in the teaching-learning proces2.38 0.944 3.84 1.095
I use the laptop to aid the_ usage of CD-ROM 228 0971 365 1.083
during the teaching-learning process.

| use the laptop to facilitate the various
pedagogical approaches (e.g.: collaborative  2.37 1.090 3.50 1.084
learning, problem-based learning etc.).

| use the laptop as a tool for multimedia

presentation during the teaching-learning 230 0986 3.64 1.134
process.

| use the laptop to provide detailed explanations

(e.g.: visual aids etc.) during the teaching- 2.25 1.018 3.75 1.125
learning process.

| use the laptop in class to provide notes to the
students.

| use the laptop to show examples (e.g.: pictures,

animation, audio, video etc.) to enhance the 2.34 1.023 3.84 1.044
students’ learning.

| use the laptop to facilitate the use of relevant

Internet resources during the teaching-learninc 2.14  1.093 2.72 1.204
process.

| use the laptop to carry out classroom activities2.08 1.006 290 1.159
| use the laptop to carry out assessmentsincl 1.93 1.003 260 1.185

| create a conducive learning environment (e.g.: 951. 0.950 289 1.132

Item

201 1.044 319 1.245
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educational flash, jokes, music etc.) using the
laptop to motivate the students to learn.

Table 1 illustrates the mean scores of laptop useng the Mathematics and Science
teachers in the teaching-learning process. The itethe questionnaire received the highest
mean score (M = 2.38, S.D. = 0.944) by the Mathemdéeachers was: “l use the laptop in
the teaching-learning process”. As for the Scieteeehers, the two items which scored the
highest mean with a mean value of 3.84 were: “| thge laptop in the teaching-learning

process” (S.D. = 1.095) and “I use the laptop towstexamples (e.g.: pictures, animation,
audio, video etc.) to enhance the students’ legfn{8.D. = 1.044). The item “l use the

laptop to carry out assessments in class” itemescdhe lowest mean for both the
Mathematics (M = 2.08, S.D. = 1.006) and Science<I2.90, S.D. = 1.159) teachers. The
mean scores of laptop use for Science teachers gher than those for Mathematics
teachers for all the items.

Based on an independent t-test conducted, therawagmificant differencet(354) =
-12.16,p = .0001) in the mean scores concerning the udaptbps between Mathematics
teachers (M = 2.18, SD = 0.830) and Science teadqier= 3.32, SD = 0.921) in Malaysian
secondary schools. The magnitude of the differencas very largey=0.296 [5]. These
results show that Science teachers favour the tis@ptops for teaching-learning process
more than Mathematics teachers.

3. Conclusion

From the quantitative analysis of the data gathénm@u questionnaires, it can be concluded
that teachers of Mathematics and Science haverelifferiews regarding the benefits of the
laptop as a teaching-learning tool. This study tbihat Science teachers were more in
favour of the integration of the laptop into thé#ssons compared with the Mathematics
teachers. Therefore, appropriate steps should kentdy the Education Ministry to
understand why Mathematics teachers are makingivella less use of laptop computers,
compared to Science teachers. In addition, it igoiant to increase Mathematics teachers’
awareness of the versatility of the laptop as te@elearning tool. Perhaps the provision of
more training sessions and suitable courseware dvensure that the full benefits of the
laptop be exploited to enhance the teaching-legrofrMathematics.
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