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Preface of Work-in-Progress Poster

This Work-In-Progress Poster (WIPP) presentation is held in conjunction with the main
conference: 18th International Conference on Computers in Education (ICCE 2010), takes
place on November 29 through December 3, 2010, Putrajaya, Malaysia. The aim of WIPP
presentation alongside with the main conference is to provide extra opportunities for poster
presenters to showcase well-formulated and innovative ongoing work or late-breaking
results.

ICCE 2010 is composed of six them-based sub-conferences as follows:

C1: ICCE Conference on Atrtificial Intelligence in Education/Intelligent Tutoring System
(AIED/ITS) and Adaptive Learning

C2: ICCE Conference on Computer-supported Collaborative Learning (CSCL) and
Learning Sciences

C3: ICCE Conference on Advanced Learning Technologies, Open Contents, and Standards

C4: ICCE Conference on Classroom, Ubiquitous, and Mobile Technologies Enhanced
Learning (CUMTEL)

C5: ICCE Conference on Game and Toy Enhanced Learning and Society (GTEL&S)

C6: ICCE Conference on Technology, Pedagogy and Education

In this year, as a new challenge, each of the six theme-based sub-conferences has organized
its own program committee for calling WIPP for its own theme. All submissions for the
WIPP presentation were reviewed by the program committees and 23 selected papers were
accepted in total of the six sub-conferences. We believe this new session, WIPP presentation,
provides a great opportunity for presenters and participants to interactively communicate with
each other. The excellent papers included in this proceedings, then, would encourage readers
to develop and refine their ideas and concepts.

We are grateful to the authors for submitting the papers, to WIPP program committees for the
respective sub-conferences, and ICCE 2010 local organizers and program committee
members.

Ben CHANG
Tsukasa HIRASHIMA
WIPP Presentation Executive Co-chairs
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Preface of Invited Young Researcher Symposium

This section contains the Invited Young Researcher Symposium Proceedings of the 18th
International Conference on Computers in Education (ICCE 2010). The Young Researcher
Symposium (YRS) brings together young researchers working in the broad research areas of
computers in education in the following six sub-themes: Artificial Intelligence in
Education/Intelligent Tutoring System and Adaptive Learning (AIED/ITS/AL); Computer-
supported Collaborative Learning and Learning Sciences (CSCL/LS); Advanced Learning
Technologies, Open Contents, and Standards (ALT/OC/S); Classroom, Ubiquitous, and
Mobile Technologies Enhanced Learning (CUMTEL); Game and Toy Enhanced Learning
and Society (GTEL&S); and Technology, Pedagogy and Education (TPE).

The YRS aims to provide an opportunity for young researchers to present their experiences,
discuss and receive feedbacks on their dissertation work-in-progress from a panel of
established researchers with expertise in the same research areas. The symposium members
were carefully selected as a promising and emerging topic in the theme-based sub-
conference. Also they should be very active in the research topic of YRS and under 40 years
old ranging from senior PhD students to post doc to young professors. The YRS also hopes to
nurture a supportive learning community and promote interactions among young researchers
from various institutions and across different countries in the Asia-Pacific region and beyond.
It also provides opportunities for theme-based forums to discuss methodological and
theoretical issues of central importance.

This year we had 2 invited symposiums in CUMTEL and DIGITEL. The symposium on
CUMTEL is included in this Proceedings. We hope that the papers in this proceedings on
various research topics will stimulate more research ideas and discussions among the young
researchers.

We would like to thank the APSCE SIG Chairs/Co-Chairs, Chen Chung LIU (CUMTEL),
and Ben CHANG (GTEL&S) in making this year’s YRS a highly successful event. Finally,
we would like to take this opportunity to record our sincerest appreciation to Dr. Tak-Wai
CHAN for their valuable suggestions at the early stages of organizing the YRS.

On behalf of Invited Young Researcher Symposium editors
Hiroaki OGATA
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Design Creativity Education: Cognitive
Elements of Creativity and an Affective Model
for Personalized Learning

JongHo SHIN, Yong Se KIM
Creative Design Institute, Sungkyunkwan University, Suwon Korea
jonghoshin@skku.edu
yskim@skku.edu

Abstract: In this work-in-progress report we present a design creativity exercise program
which addresses cognitive elements of creativity and an affective model, as an effort to
provide learners the opportunity of enhancing design creativity in a personalized adaptive
manner. The personalized needs in specific elements and dynamically changing affective
states are addressed in the creativity exercise program. Employing the experiment log data,
we are using data mining approaches in understanding the relations among various
characteristics of learners and their learning experiences.

Keywords: Cognitive Model, Affective Model, Design Creativity, Learning, Data Mining.

1. Introduction

As in general creative activities, design process involves both divergent and convergent
thinking processes. Promotion and maximization of the generation of ideas were pursued for
enhancing the design creativity [1, 4]. While both vertical and lateral thinking approaches have
been identified as used by designers [2], a recent research showed the importance of the
commitment mode control strategy in creative designing capabilities [5].

Design creativity cannot simply be defined by only the capability to produce novel and
useful ideas. It is important to establish concrete components of design creativity and to find
distinct cognitive processes for design problem solving so that education of design creativity
could be attempted based on the identified distinct cognitive processes. It is meaningful to
further decompose the design creativity into its cognitive elements which are highly related to
design thinking ability. Furthermore, it would be desirable if there exists a systematic exercise
program to foster design creativity addressing those cognitive elements.

In addition, personal adaptation is important in terms of user learning. A learning user model
includes both static and dynamic characteristics of learners [6] and especially, the personal
adaptation can be supported through affective modeling which establishes dynamically
changing parameters of user emotions.

We have conducted research work towards design creativity education so that various
underlying cognitive elements and processes of design creativity are identified, along with
affective states. These design creativity elements and processes can be enhanced through
training methods reflecting individual learner’s cognitive personal characteristics, such as
visual reasoning capability which identified as a critical element of design creativity [7].

We discuss our findings and provide an outlook to the coming work in our research,
organized as follows: The cognitive elements of creativity are presented in Section 2. The
affective model is in Section 3. The exercise program and experiment are described in Section 4.
The discussion and future work in Section 5.
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2. Cognitive Elements of Design Creativity

In the study, the fundamental cognitive elements of creativity were devised and used throughout
the designed creativity exercise program, aiming to improve the design creativity of learners.
Details about the program are elaborated in Section 4. The cognitive elements of design
creativity have been defined based on Treffinger’s creative learning model [9]. The Treffinger’s
creative learning model encompassed the cognitive and affective aspects. The cognitive aspects
in Treffinger’s creative learning model are fluency, flexibility, originality, elaboration, and
cognition and memory. We replaced cognition and memory with problem sensitivity, and
identified five cognitive elements of design creativity:

e Fluency is an ability to make multiple answers to the same given information in a limited
time [3] and quantity of meaningful solutions [10].

e Flexibility is an adaptability to change instructions, freedom from inertia of thought and
spontaneous shift of set [3]. That is the mode changing categories [10].

e Originality is rarity in the population to which the individual belongs; its probability of
occurrence is very low [3, 10].

e Elaboration is the realization or transformation of an idea, which may become very general
or simple or in contrary very fantastic or enriched into details [10].

e Problem Sensitivity is an ability to find problems [10] and to aware needs for change or for
new devices or methods [3].

3. Affective Model

In order to measure dynamic characteristics of learners during the creativity exercise program,
and to investigate its relationships with the 5 cognitive elements of creativity, we incorporated
an affective model which consists of eight states; joy, acceptance, apprehension, distraction,
sadness, boredom, annoyance, and anticipation. The affective model was identified based on the
basic emotion categories proposed by Plutchik [8].

In the context of computer-assisted learning of creative design capabilities, affective
modeling of learner is done in a self-reporting format with a pop-up diagram. The online form of
dialog representation provides learners one or more affective states for selection during
experiment. Note that the affection capture diagram uses identical icons so that other influences
than affective state selection could be isolated in the interaction of the diagram and the users.

4. Creativity Exercise Program

We devised a creativity exercise program which fosters the enhancement of cognitive aspects of
the design creativity, grounded on the definition of cognitive elements of creativity in Section 2.
The creativity exercise program consists of 5 tasks, that differ in the level (high, medium, and
low) of addressed cognitive elements. We hypothesized that the enhancement of underying
cognitive aspects of design creativity can be achieved by the creativity exercise program which
consists of 5 tasks with the addressed cognitive elements. The details of the 5 tasks of the
creativity exercise program are as follows:

(1) Making Stories: The ‘making stories’ exercise asks learners to produce different stories
using three different pictures by changing the order of them. Therefore, this activity aims to
improve the flexibility cognitive element. The elaboration element can also be developed
through this activity by implying cause and effect of given pictures and specifying them.
Originality can be enhanced through the activity to make unique and novel stories.

(2) Negation: In the ‘negation’ exercise, the learners are asked to compulsively and purposely
negate the given objects. In this activity, the learners are supposed to negate a chair and a
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shopping basket and make new ideas about them. As a result, the fixed views or ideas on the
objects can be broken, and the learners can find the different and potential aspects of the objects.
In this way, this activity can help to make new objects and transform original objects. This
program aims to develop flexibility and originality.

(3) Filling Black Box: The objective of ‘filling black box’ is to mainly develop fluency by
logically addressing the connections between the given input and output concepts as many times
as possible within a limited time. This activity can develop elaboration by explaining the logical
relations of input and output concepts. The originality can additionally be enhanced by
discovering distinctive connections between given input and output concepts.

(4) Sensitization: In the ‘sensitization’ exercise, the learners are asked to express their feelings
on the given physical objects and abstract concepts according to five different senses. In this
activity, the problem sensitivity can mainly be developed to dig out potential characteristics of
the given objects or concepts. In addition, this activity aims to develop the flexibility by
describing concrete feelings on abstract concepts from the view of five senses.

(5) Diverse Classification: The final activity is the ‘diverse classification’ exercise. In this
activity, the learners are asked to classify the given objects in several different ways. Therefore,
the flexibility can be mainly developed by considering diverse criteria to group the given objects
in a different fashion. In addition, this activity aims to develop the problem sensitivity to
understand the multiple characteristics of given objects.

5. Discussion & Future Work

This work-in-progress paper has put forth a design creativity education incorporating both static
and dynamic characteristics of learners. Forty four senior or first-year graduate students from
the Interdisciplinary Design course (Spring, 2010) at the Sungkyunkwan University participated
in the program. The log data collected from the experiment are being analyzed by emplying data
mining approaches, such as associatin rules and decision tree learning. We expect to discover
detailed relations among various characteristics of students and their learning experiences in
this exercise program. One of the preliminary results indicates that students in non-negative
affective states achieved enhanced design creativity in comparison with students in negative
affective states (distraction, sadness and apprehension) during the experiment. Adaptation to
user characteristics and to user affective states will be realized in a form of recommendation
based on the data mining results, in which personalization is provided for learners.
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Applying a Proposed Recommendation System
to Facilitate Web Search in Professional
Community

Chia-Jung Chang, Kuo-Ping Liu & Chen-Chung Liu
Graduate Institute of Network Learning Technology, National Central University, Taiwan
baileysrong@gmail.com

Abstract: Web search has become an essential pathway to getting information which assists
learners to acquire new knowledge and solve problems. However, web search is rather
complex and challenging and learners may not acquire valuable information they really
need. Recommendation systems are designed to facilitate learner's web search and proved to
be efficient. Nevertheless, few recommendation systems have so far been developed to
facilitate learners to use precise keywords in specific field. In this paper, an empirical study
is developed to evaluate whether a proposed recommendation system can facilitate learners
in professional community to use keywords precisely.

Keywords: Web Search, Recommendation Systems, Association Rules

Introduction

With the rapid development of information technology in recent years, web-based learning
has been increasingly promoted in education settings. Due to the abundant web content,
learners consider web search an essential pathway to getting information which assist them
to acquire new knowledge and solve problems [13]. Studies also indicate that web search
can facilitate learners to view things in different perspectives and cultivate the
problem-solving ability[2][7].

Since the World Wide Web (WWW) is an open-ended environment, web search is rather
complex and challenging [5]. For example, since anyone can post any information on the
WWW, information is unreliable and incomplete [10]. Learners have to evaluate the
reliability of the source and this may lead to learner’s heavier cognitive load [13]. In
addition, learners may have disorientation problems [6], which means learner have no idea
what and how to search useful information [12][13]. Moreover, learners may find it more
challenging to use precise keywords for searching in specific fields due to insufficient prior
knowledge. As a result, learner’s searching will be interrupted and learner’s motivation will
be decreased. Hence, it is critical to develop mechanism to facilitate learners to web search
and extract information in the web-based learning context.

Several studies indicated that recommendation system is one of the most successful
techniques to help learners find valuable contents [5][3]. A recommender system is a
technique that recommends useful information or strategies that learners may adopt for web
search. Many researchers have developed recommendation mechanisms like content-based
filtering [3][10] and collaborative filtering [4][8]. Content-based filtering provides
suggestions to a learner according to her past search record. Unlike content-based filtering,
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collaborative filtering provides recommendations on the basis of a community of learners
who have similar search record. With the benefit of the mechanisms above, learner’s
problems of information overload, disorientation and keywords using can be alleviated to
some extent by receiving more precise suggestions [1]. However, few studies have so far
been done to use recommend system to facilitate learners to use precise keywords in specific
field. Hence, the purpose of this study to evaluate whether a designed recommend system
can help learners acquire desired information in the professional community.

Method
1. Participants

Participants are 28 graduate students with e-learning background of a university in Taiwan.
Their ages ranged from 22 to 27 years old, and 12 are males while 16 females. All
participants are categorized first year students (17) and second year students (11).

2. Procedure

This study adopts quasi-experimental method which includes the pretest and the posttest,
and each participant was asked to conduct two activities. All participants implements ISI
Web of Knowledge as the platform in the first activity and recommendation system [9] in
the second activity. Participants have to complete assigned task and fill in the proposed
questions. The time span of each activity is 90 minutes.

3. System design

The proposed system used data mining technology which extracted the relationship and tacit
pattern from stacks of data. Association rule approach, one of the data mining technologies,
was used in the system to analyze the relations among keywords. A relationship model
among keywords, which were filtered from fifty thousand papers of 118 journals, could be
further constructed.

As to information retrieval, TF-IDF (Term Frequency-Inverse Document Frequency) was
used to evaluate how important a word is to a paper. The importance of keyword increased
proportionally to the number of times the keyword appeared in the paper. To recommend
learners more suggestive keywords, association rule mining, based on the Apriori
algorithm, was used to construct a relationship model. The system could calculate
association values among the keywords filtered from the abstract and the keywords
provided by authors. Thus, the system would decide the most relevant keywords for
recommendation. Values of Support and Confidence technique were further adopted to
provide learners most relevant keywords. For instance, when leaners input a keyword
‘community’, the system would present all associative keywords with four categorizations
evaluated by the result of Support and Confidence, as illustrated in Figure 1.
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Figure 1. Result of recommendation system

4. Instruments

The questionnaire was adapted from Tsai’s Online Information Searching Strategy [11] and
revised in order to evaluate whether recommendation system affect learner’s online
searching strategies. Participant's information-searching processes were recorded by
Camtasia Recorder, an on-screen capture software. After the activity, participants were
asked to fill out the questionnaires for further analysis.
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Ontologies for Project Management Teaching

Tatiana GAVRILOVA, Elvira STRAKHOVICH & Irina LESHCHEVA
Information Technology in Management Dept., Graduate Business School of Management
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Abstract: The paper presents one practical approach aimed at developing teaching
ontologies. The methodology that will scaffold the process of knowledge structuring and
ontology design is described. Moreover, special stress should be placed on visual design as a
powerful learning mind tool. For more comprehensible understanding the process of
developing a practical ontology from the domain of project management is described.

Keywords: ontology, visual knowledge engineering, knowledge acquisition, knowledge
sharing and reuse

Introduction

The achievements in the field of Artificial Intelligence help to develop a range of ways of
symbolic and graphical representing of knowledge. A well-chosen analogy or diagram can
make all the difference when trying to communicate a difficult idea to someone, especially a
non-expert in the field. The idea of using visual structuring of information to improve the
quality of student learning and understanding is not new. Teachers are used to work with
concept maps, mind maps, brain maps, semantic networks, frames (Conlon 2002),
(Jonassen 1998), (Sowa 2000) and other conceptual structures. A teacher operates as a
knowledge analyst by making the skeleton of the studied discipline visible and showing the
domain’s conceptual structure called an ontology.

This paper proposes a clear, explicit approach to practical ontology design. We will present
our proposed algorithm for ontology design used in the course in project management.

1. Using ontological engineering for teaching purposes

Ontological engineering can provide a clear representation of a course structure, main
terms, methods, and their inter-relationship. Ontology as a useful structuring tool may
greatly enrich the teaching process, providing students an organizing axis to help them
mentally mark their visions in the information hyper-space of the domain knowledge.
Ontology creating also faces the knowledge acquisition bottleneck problem. The ontology
developer encounters the additional problem of not having any sufficiently tested and
generalized methodologies, which would recommend what activities to perform and at what
stage of the ontology development process. An example of this can be seen when each
development team usually follows their own set of principles, design criteria, and steps in
the ontology development process
We can propose different types of teaching ontologies that can aid effective learning:

¢ Main concepts ontology,

¢ Historical ontology (genealogy),
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e Partonomy of the discipline,

e Taxonomy of the theories, methods and techniques, etc.
The concrete set of ontologies depends on personal vision, teaching subject and awareness
level of the students. Generalizing our experience in developing different teaching
ontologies for e-learning in the field of artificial intelligence and neurolinguistics
(Gavrilova & Voinov 1996), (Gavrilova 2007), (Gavrilova 2010), we propose a five-step
algorithm that may be helpful for visual ontology design. We put stress on visual
representation as a powerful mind tool (Jonassen 1998) in structuring process. Visual form
influences both analyzing and synthesizing procedures in ontology development process.
The project management course is based on the studying of PMI standard based on the
knowledge evolved from the good practices of project management practitioners. The
ontologies developed for such concepts as “project”, “risk” and similar ones help the
students to better understand the structure and relations in the area under study. On the other
hand the ontologies created by the students for the planning of their training projects allow
to check the course understanding by the students as well.

2. Developing Practical Ontology

In this section we describe our attempt to develop ontology for project following the 5-step

algorithm.

e Step 1 - Glossary Development
The first step in building ontology is collecting information in the domain and building a
glossary of the terms of the domain. To build a glossary for teaching project
management course, we collected the terms from PMBOK (Project Management Body
of Knowledge, 2008) and several tutorials. The project is a base concept of this course.
All terms were extracted manually.

e Step 2 - Laddering: Building an Initial Mind Map Structure
At the second step we built an initial visual structure of the glossary terms. The main
goal of this step is the creation of a set of preliminary concepts and the categorization of
those terms into concepts. A mind map can be a useful visual structure for this step.
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Fig.1 Mind-map for the concept “Project”

e Steps 3 & 4 - Disintegration/Categorization: Building a Concept map with more Precise
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Hierarchy
At next step we composed more precise concepts and hierarchies by analyzing the
glossary and previously built visual structure. Using the bottom-up strategy we tried to
fit the terms and concepts into the meta-concept. Moreover, we created the relationships
between the concepts. A concept map is the most useful visual structure for
representation of the results of this stage, since it gives the ability of defining the
relationship in addition to building the hierarchy. The output of this step is a large and
detailed map, which covers the course in the hierarchical way. However, since this
ontology is designed for teaching purposes it is important to offer the overall picture and
a general hierarchy as well.
e Step 5: Refinement

The final step is devoted to making the ontology beautiful. The followings are some
practical tips that we may be taken into consideration while designing the ontology:

e Use different font sizes for different strata.

e Use different colors to distinguish particular subsets or branches.

e Use a vertical layout of the tree structure/diagram.

o If needed, use different shapes for different types of nodes.

3. Discussion

This described approach can be applied to developing those tutoring systems where general
understanding is more important than factual details. Furthermore, ontology design may be
used as an assessment procedure for expressive as opposed to exploratory learning. For both
formative and summarizing assessment purposes, students can clearly indicate the extent as
well as the nature of their knowledge and understanding through creating ontology and
explaining the involved processes.
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Abstract: We introduce and discuss our ongoing research project using a multi-agent
system to model, personalize and track individual students’ curriculum within the standards
of a given course while monitoring and maintaining opportunities for intra-student
collaboration. A Petri Net data structure models the relationships amongst learning objects
within the course. A particular marking of the net indicates the current state of a given
student or entire class of students. Agents use the net to represent their beliefs and to make
plans that maximize curriculum personalization opportunities without compromising
collaboration between students.

Keywords: Multi-Agent Systems, Curriculum, Collaboration, Petri Nets, BDI

1. Introduction

Our primary research goal has been to present an approach to constructing adaptive
learning systems that exploit multi-agent systems (MAS), machine learning, and novel
course modeling to the problem of generating and coordinating student-centered study plans
that maximize learners’ outcomes while simultaneously reducing instructor workload. A
problem in instructional design is the tension between providing personalized learning
programs and balancing the workload of instructors. One approach is to marshal technology
to provide learners with individual e-learning experiences without requiring the detailed
attention of a human instructional designer. Significant research has been conducted into
adaptive hypermedia education systems (Henze et al., 2004; Brusilovsky & Peylo, 2003).

Adaptive learning systems provide the promise of improved pedagogical integration
of technology for large classes of students with dissimilar goals and preferences. One issue
is that a high degree of personalization necessarily limits the opportunities for collaboration.
Hamilton & Jago (2010) emphasize the importance of modeling and connectedness to
promote customized and connected learning experiences. Modeling involves creating
structured representations of systems for exploring a complex knowledge domain.
Connectedness refers to socialization in learning, including rich multilayered connections
between individuals.

We have developed our elnstructor platform as a system that depends on interaction
between agents to balance two antithetical goals: personalized curriculum for a student and
collaborative learning amongst groups. We have implemented a platform that supports the
implementation, testing and comparison of several algorithmic approaches. This includes
the agent infrastructure, course progression and status modeling system. Of particular
interest is the Petri Net data structure used to model the relationships amongst course
elements, document student states and inform student and system plans.

10
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2. Modeling Course Progressions Using Petri Nets

We consider a course as some set of learning objects (LOs) and define course
completion as completion of some subset of those objects, with several possible sets being
available. For example, a course requirement might be met by one of several distinct
learning objects, each catering to a different learning style. Learning objects can have
pre-requisite skills or knowledge that might be fulfilled by other learning objects. Thus,
learning objects can be ordered within a course, with early objects fulfilling the
requirements of later objects. As a set of learning objects might fulfill the requirements of
another set of objects, this progression is better envisioned as a complex directed graph than
a simple path through the objects. For a given course, there might be multiple completion
paths that represent a distinct set and ordering of learning objects.

We determined that the Petri Net (PN) (Reisig, 1992) would be an ideal data
structure to represent this view of a course. The PN is a graph composed of three elements:
places, transitions and arcs. We model a learner’s particular cognitive state as a place
(circle). An LO is a transition (rectangle). The “firing” of a transition (completion of an
LO) causes the learner to transit from an earlier cognitive state to a more advanced one. Arcs
connect places to transitions to places. A transition can only fire (an LO can only be
completed) if all immediately preceding places have been filled. When the learning object
is completed, all immediately subsequent places are so marked with some sort of token to
indicate that they are filled.

This simple set of rules permits us to model quite complex relationships amongst
learning objects within a course, including conjunctions and disjunctions of predecessors.
We define an initial state, representing starting the course or completing all course
pre-requisites, and a final state representing completion of the course requirements. Any
sequence of transitions starting from the initial state to the final state is a valid completion
path for the course.

One of the most important parts of the background logic is the construction of PNs
for a course based on metadata of the LOs contained within that course. We consider the
places in the PN to be competencies, build fragments around each LO using these
competencies, and then join together competencies that are the same. Thus, the PN
essentially build itself by matching input competencies with output competencies.

3. Use of the Petri Net to Model and Track Student Status

Once the course network has been constructed, a student’s current status can easily
be determined, as can their immediately available learning objects. The system marks the
course graph by firing the transitions representing learning objects that have been completed
for that student. This graph can be calculated by any student agent, representing that agent’s
beliefs about its state and that of the course.
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Fig 1: Student Status Net Fig. 2: Class Status Colored Net
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The graph in Figure 1 shows a student that can currently attempt only learning object
L, or Ly (L; and L3 have either already been completed or would not advance the student).
Ls could only be attempted after L,. Not only is the set of learning objects that can be
undertaken immediately available, but all paths from the current state to the end of the
course can be readily determined. In addition, even if the graph changes (perhaps by the
addition of new learning objects), the student’s current state can be reconstructed in time
linear with the number of learning objects that have already been completed.

By expanding our model to a Colored Petri Net (Jensen, 1997), we obtain the ability
to model the current state of all the students in a course. It also offers the facility that the
system can quickly determine immediate and future opportunities for collaboration. A
Colored Petri Net adds the facility that a given state may be marked with tokens of different
“colors”. Each student is assigned a token color, and the Petri Net state for the entire class
can be calculated in time linear with the product of number of students and number of
learning objects. This allows easy assessment of opportunities for collaboration. For
example, the network in Figure 2 shows that if students are encouraged to complete learning
object L,, more opportunities for collaboration by multiple students in Ly and Ls will be
engendered. In addition, student agents can be informed that a particular learning object
requires a minimum number of collaborators, and they can negotiate paths that allow a
sufficient number to arrive at that point in the graph at the same time.

5. Conclusion

Innovative coordinated planning and control mechanisms from multi-agent systems,
computational intelligence, as well as game theory and dynamic optimization will be
needed to integrate modeling, control, communication and computing concerns into a single
architecture. The proposed system is being realized through a Moodle learning management
system (LMS) in which a variety of students are connected to each other and to a JADE and
Jason-based multi-agent system.

MAS have been identified as one of the most suitable technologies to contribute to
this domain due to their appropriateness of modeling autonomous individual students as
agents in a flexible way and therefore take advantage of algorithms and techniques for group
decision making such as voting and coalition formation that is proposed in the MAS
literature. The architecture we have developed provides the Petri Net data structure for
courses, which is a valuable tool for representing agent beliefs and for providing agents with
a consistent framework for generating and representing plans that allow them to realize their
desires. When coupled with the framework for agent interaction, a powerful tool for
exploring adaptive collaborative learning systems is provided.
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Abstract: The quantity of Web contents including math has been skyrocketing in recent
years, such as Wikipedia articles and BBS focusing on math. Some pieces of previous
research have dealt with the development of IR systems targeting MathML-based math
expressions. They are, however, still developing in terms of lack of fuzzy search functions
or low hit rates. One of the authors in ICCE2008 proposed the IR tool enjoying a fuzzy
search function, by adopting regular expressions used in MySQL. In this study, it is our
objective to additionally propose a “tree structure” algorithm for the fuzzy search function
with better precisions.

Keywords: IR system for math, MathML, fuzzy search, tree structure

Introduction

In this study, it is our objective to propose development of IR systems targeting
MathML-based[1] math expressions.[2] is advocated the IR systems of the algorithm that
used the regular expression in ICCE2008. Since MathML is an XML-based markup
language, it has tree structures by nature.

It is our objective to propose a “tree structure” algorithm for the fuzzy search function with
better precisions than [3], and upgrade the interface for a fast input of math expressions
being developed by another group in the lab.

1. Previous Research

[4], [5], and [6] are similar to our study although the developed systems are not found
completely satisfactory in either that:

e math structure is not fully considered,

e indexing tag information is too rigid to realize fuzzy searching, or

e only partial implementation has been made.
[7] outlines sophisticated IR system for MathML-based math expressions. It further
proposes the interface for creating queries combining text- and math-expression editors for
fuzzy search using wildcards while there is no description regarding its implementation or
results of experiments.
[8] is unique in proposing an IR system by incorporating math expressions in “extended”
MathML-formats for better grasping their (mathematical) meanings. Likewise, no results of
implementation or experiments are shown.
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2. Implementation

2.1 Outline of retrieval with Tree Structure

Since MathML is an XML-based markup language, it has tree structures by nature. Then,
implementing a retrieving algorithm with tree structure could be taken for granted.
DOM (Document Object Model) format is used for tree-structuring?.

2.2 Modification of method

In [3], the wildcard “*” use to mean “arbitrary (single) letter or variable(TypeA)”. But in
this study, use to mean “a string with arbitrary length(TypeB)”(Fig.1).

Tree-structuring of _'=Q%Tree-structurin of TypeB  [Tree-structuring of this study]
TypeA Tree-structuring of [3]

The order of priority of operator is not fixed uniquely.

root
|
+

e
Cy Jlz])(x])( ) :?e‘lei’f}rl‘iﬁﬂﬁ.'ﬁg iiffixedOE'L‘?Que'}ide’

Fig. 1: Difference of query is hierarchized

2.3 Retrieving Algorithm

The wildcard use to part punctuation, and do AND Retrieving and check the hierarchy
(Fig.2).

ex.query  ex. target math expressions Start Document node
[_t] To check if it matches the if(ll\\l/lat(t:h) o{l
root root Jf hierarch EXt Noce
y if(Match) {

AND Retrieving
Check if it matches the hierarchy
if(All Match){
HIT

X , } }
[ T ] [ t ] To check if it matches the hierarchy
[ n ] [ 7 ] [ 2 ] I y -] Top node from the node to go to get that
— PP reference,
AND Retrieving Check where is the hierarchy of reference
node .

Fig.2:Retrieving Algorithm

3. Language, Style and Content

3.1 Outline of Experiments

1 DOM enables to treat data described by XML as having tree structures.
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IRs were attempted for 1,000 MathML data sampled from [9], with regular expression
algorithm and tree structure algorithm, separately. The results of the experiments are shown
in Table 1. IR1 to IR3 in the table are the examples of information retrieval, or

*
IR1: cos®(z), IR2: cos(z)+*cos(z),, IR3: ——
*_|_ *
respectively. The numbers of math expressions hit by the selected algorithm are given in the
table.

Table 1: Results of Experiments

Retrieval
Algorithm IR1 IR2 IR3
Tree Structure(TypeA) 9 0 67
Tree Structure(TypeB) 9 1 67
Correct numbers 9 1 67

3.2 Discussions

This time, the specification of structured query [3] to change. We can hit the math
expressions that in [3] can hit . And, in this study can hit math expressions like a IR2.

4. Upgrade the interface for a fast input of math expressions

We upgrade the interface for a fast input of math expressions being developed by another
group in the lab[10]. Details will be announced on the day.

5. Summary and Future Plan

In this study, it is our objective to propose a “tree structure” algorithm for the fuzzy search
function with better precisions than [3], and upgrade the interface. Our future plan is
increase in data set. And adding Highlighting.
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Abstract: Adapation of Vygotsky’s Sociocultural Learning Theory (SLT) concepts in
collaborative problem-based learning are viewed theoretically for synchronicity and
richness of feedback highlighting in the collaborative learning system. This study is
focusing on workplace problem-based learning and how the selected aspects of
collaborative learning system can influence workplace soft-skills performance among
graduates and experienced employees.
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Introduction

Some authors have noted that certain soft- skill such as problem solving, interpersonal
interaction, communication and teamwork were preferred by employers when hiring
graduates [1]. However other research has indicated that recent graduates are often lacking
in problem solving skill, and face difficulties handling work pressure, making decisions or
communicating in the workplace.

Interpersonal interaction and collaboration can create positive experiences and affect
cognitive and personal participation positively during discussions. Interactional and
collaborative learning approaches are consistent with Vygotsky’s Sociocultural Learning
Theory (SLT).

Information technology can play a significant and essential role within the collaborative
environment. Learning systems are capable of integrating collaboration with technology.
Synchronicity and richness of feedback highlighting in collaborative learning system
influences learners understanding and affect the individuals’ cognitive and social
participation [9].

The aim of this study is to determine the effectiveness of selected aspects of collaborative
learning systems on the facilitation of the workplace problem solving performance among
graduates and experienced employees, within VVygotskian learning framework. Specifically,
it examines whether synchronicity and richness of feedback highlighting formats results in
great skill-learning and performance within collaborative environments.
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1. Vygotsky Sociocultural Learning Theory — The Concepts

According to Vygotsky [7], knowledge is acquired through the cognitive construction of
conceptual scaffolds within supportive environments, called Zones of Proximal
Development (ZPD). ZPD is a gap between a learner’s current development to the learner’s
potential development. Within each ZPD, individuals can learn from teacher/adult,
knowledgeable peer or from external tools such as technological agents, books or learning
aids; called scaffolding. Scaffolding can be referred as assistance for learner’s to achieve
potential development from the learner’s current development [8]. Scaffolds within
supportive environments will gradually enhanced cognitive development. Social
interactions between individuals enhances this learning and collaborative activities provide
individuals with the opportunity to experience achievement satisfaction, mastery over
factual information to encounter and greater success in problem solving compared to
individualistic learning [2].

2. Adapation of Vygotskian to Collaborative Problem-based Learning

Vygotsky’s SLT is theoretically significant with collaborative problem-based learning
supported with technology. Social interaction during collaboration within supportive
environment and reflective activity during collaborative problem-based learning are
influences from Vygotsky’s SLT.

2.1 Synchronicity and Richness of Feedback Highlighting in Collaborative Learning

Collaborative learning can be defined separately based on the definition of learning and
collaboration. Learning can be described as process of acquiring knowledge of facts, skills
and methods that can be stored or reproduced when necessary. Dillenbourg [8] interpreted
collaboration as situations when more than one person work together, performing the same
actions and have a common goal. Students participated in active learning of acquiring
knowledge, working together to maximize their own on each other learning during
collaboration. Social interaction and collaboration between peer within supportive
environments positively influences the cognitive growth to the learners, thus increase
learners’ motivation and arousal [3].

Learning systems are capable of integrating collaboration with technology. Some authors
described computer technology is able to mediate the interactions between participants in
collaborative learning [3, 4]. Communication synchronicity during interactions does affect
the performance in learning environments. Two types of synchronicity identified from
various studies: synchronous (real-time activity) and asynchronous (flexible time activity).
Reflective action during collaboration will influence the understanding of learning for
individuals or group. Richness of highlighted feedbacks during collaboration using
discussion board or chat allows learners to view their feedbacks, interaction and discussions
in text-based format and create awareness to the learners. It will ease the learner’s to view
and search the feedbacks for further discussions. Feedbacks can be highlighted in
visual/iconic formats/high rich or by phrase-tagging/low rich [10, 3].

2.2 Problem-based Learning supported with technology
Problem-based learning (PBL) was introduced and implemented at MacMaster medical
school in 1969 by Howard S. Barrows. PBL is a learning that results from working towards

understanding of a problem and the problem must be encounter first in the learning process
[5], and as a learning approach in seeking solutions for given complex situations or
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scenarios. PBL stimulates learners learning from the cognitive conflicts during problem
solving, learning interactions, social negotiation and evaluation within social interaction,
constructed by the learners’ prior knowledge or with knowledgeable partner and reflective
activity [6].

In collaborative learning environment, learners work together based on given workplace
problem by the system. Learners for each group will participate in problem-based learning
process to generate solutions for workplace problems. Each group will use different levels
of synchronicity for interaction and different richness of feedback highlighting formats for
reflective actions during communication in collaborative learning. Solutions generated from
the collaborative problem-based learning process hypothetically influence workplace
soft-skills performance among selected learners.

Social interaction and collaboration mediated with computer technology in problem based
learning are consistent with concepts of scaffolds and Zone of Proximal Development in
Vygotsky’s Sociocultural Learning Theory (SLT). Reflective action in learning significant
with collaborative and problem-based learning thus influences learning achievement for
participants [6].

3. Future Works

Collaborative learning prototype with problem scenarios related to workplace environments
will be developed and implemented to selected participants. Solutions generated in
discussions during collaborative learning will be analysed to measure their quality and
effectiveness towards workplace soft-skills performance.

4. Conclusion

Workplace soft-skills are one of the key to achieve successful working life. Collaborative
problem-based learning within supportive environment hypothetically influences learners
in problem solving specifically for problems in the workplace. Hopefully, solutions
generated from collaborative learning system prototype will contribute to workplace
soft-skills performance among graduates and experienced employees.
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Abstract: Nowadays most of the students in the universities have been exposed to
Information and Communication Technology (ICT) at school or home. At certain extent,
they are good at exploring and evaluating any new technology options presented to them.
They might expect more when coming to university or no less than what they have
experienced previously. What expectations they have on IT provision in university? How
ICT influences their learning experiences at university? Does it measure up to the
expectations? Does the university’s IT provision is adequate to support new teaching and
learning methods in collaborative learning environment? These are some of the questions
we hope to explore. Finding from this research will help determine what kind of
improvement through ICT that is relevant to improve learning and teaching methods that
will enhance learning experiences of the students.

Keywords: ICT, Internet, Communication, Collaborative Learning.

Introduction

As the result of development in ICT at school, nowadays we can see most of the university
students, if not well-versed are adept to mastering the technology. When coming to
university, there is possibility that they might expect more or equal to what they have
experienced previously. Thus, it is important to understand how ICT affects their experience
in learning or personal use , so that we could direct the use of it in a direction that introduces
different and effective way of learning. In this way of learning, they will be involved more
in collaborative learning process. At the same time the technological options that can
complement and assist their studies in unexpected yet affective, but not by the way which
they think will complicate them, may encouraged them to focus on study. Nevertheless,
guidance from the teacher is still necessary to give them idea on how technologies can be
applied during learning process.

1. Research Objectives

This research project is undertaken among first year university students in order to
understand the following issue:
e To measure the expectations of the students on IT provision at university.
e To understand how ICT affects on student experiences in teaching, learning and
personal use.
e To understand if what they experienced in university is measure up with the
expectations.
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2. Research Methodology

In order to explore the research objectives, a mixture of both qualitative and quantitative
study are undertaken. The target audience is the first year undergraduate students who are
just started their first semester in university. They are selected randomly from all faculties in
Universiti Sains Islam Malaysia (USIM). This study is expected to compare student’s
expectations and experiences on ICT at university, and explore the findings in more detail in
qualitative interviews. The items measured in this study including the frequency of use of
internet applications, the amount of ICT use in learning and so forth. Overview of the
research design is depicted as in Figure 1.

—

Group| Discussions

Figure 1: Overview of the research design

The research project comprises two stages. The first stage of this research comprises an
online survey and personal interviews. The online survey is conducted during the start of the
first semester. In the interviews, several respondents are selected from the target audience
on a voluntarily basis to discuss in depth their expectation of ICT at university. Personal
interviews are not meant to cover the whole student population. It is used to understand how
ICT at home and school affects their use of technologies in personal life and their point of
view on the ICT provision at university.

The second stage uses online survey and personal interviews too except it is conducted at
the end of the first semester. The same target audience is invited again to take part in the
second stage. They are among first year students who are selected at random from all
faculties. A follow-up to previous interview with the same group of respondents in the first
stage is conducted to further discuss their experiences of ICT in order to understand in depth
how ICT affects their personal use and learning at university. After the end of the second
stage, the results of both quantitative and qualitative study are analyzed to meet the
objective of the research project.

3. Literature Review
Study by D. Galanouli and V. McNair [3] has provided evidence that students perceive three
main barriers to their use of ICT during school practice: teachers' attitudes, lack of

resources and time. Among of these, teachers' attitudes play the most crucial role compared
to other factors. Teachers can put an effort by making use of technologies such as online
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videos, blogs, Wikis, and social networking websites as part of teaching and learning
activities. Students may become more proactive in constructive learning environment if
teachers are willing to guide the students in a way that help them perceive technologies as
instruments that are not limited for personal use but also useful for effective learning.

In collaborative learning, students are actively constructing their concept of idea and share it
among others. Breeding [2] describes environment that not only delivers content to users but
also seeks content from users fosters engagement, participation and collaboration. ICT
promotes many different ways of handling problems, acquiring, constructing and presenting
information to users. As Schulz, Blchter and Dalmer [5] in their study argue that learning
culture that allows cooperation and embedded with ICT may stimulate essential changes in
schools thus preparing the students to meet the demands of the knowledge society.

However, study by Mayes [4] has shown that the use of this technology in itself does not
lead to effective learning despite its ability in efficient delivery of information. Results of
study by Anstey [1] verified that teachers still use the web in passive and instructive forms
of teaching and learning. The academic staffs must have clear understanding that the
technology must be used in a way that will introduce students to new learning experiences,
not just for the sake of it. Improvement in ICT and implementation of any value added
services might benefit the students, especially in improving their learning process.
Furthermore, IT provision in the university must be adequate to support new learning and
teaching methods in a collaborative learning environment.

4. Conclusion

Nowadays, we can see communication and internet technologies have become part of
student's life. They are adept to mastering any technological options provided to them or at
least aware of their existence. Thus, we propose a research in this area that will contribute
towards further understanding of student's expectation as well as their experiences of ICT in
the university. At the same time, this could determine whether IT provision in the university
is adequate to support new learning and teaching methods and facilitate collaborative
learning environment in university. Furthermore, the findings from the study will help
university to determine any improvement and value added services that are relevant in
providing better learning experiences to the students.

References

[1] P. Anstey (2000). Jcalt report on developing staff C&IT capability in higher education. Technical report.

[2] M. Breeding (2007). We need to go beyond web 2.0. Computers in Libraries, 27(5):22—25.

[3] D. Galanouli and V. McNair (2001). Students’ perceptions of ICT-related support in teaching placements.
Journal of Computer Assisted Learning, 17(4):396-408.

[4] J. Mayes (1993). Impact of cognitive theory on the practice of courseware authoring. Journal of Computer
Assisted Learning, 9(4):222-228.

[5] R. Schulz-Zander, A. Bchter, and R. Dalmer (2002). The role of ICT as a promoter of students’
cooperation. Journal of Computer Assisted Learning, 18(4):438-448.

22



C3: ICCE Conference on Advanced
L_earning Technologies, Open Contents,
and Standards



B. Chang et al. (Eds.) (2010). Joint Proceedings of the Work-in-Progress Poster and Invited Young Researcher Symposium
at the 18th International Conference on Computers in Education. Putrajaya, Malaysia: Asia-Pacific Society for Computers in Education.

The Effects of Programming Using Collective
Intelligence on Problem Solving Ability and
Programming Attitude

Kil-Mo KIM?, Seong-Sik KIM?
®Department of Computer Education, Korea National University of Education, Korea
*kimkilmo@knue.ac.kr

Abstract: A programming education has a favorable influences on creative and logical thinking and
problem solving abilities of students. However, students typically have spent too much effort in
learning basic grammar and using the model of programming language, which negatively affect
their eagerness in learning. In this respect, the purpose of this study is to investigate learner’s
programming attitude towards collective intelligence in the context of secondary school students’
programming classes and to verify the possible application of a new instructional method.

Keywords: Collective Intelligence, Programming Attitude, Problem Solving Ability
Introduction

Information has become the most important element in knowledge-based societies. The
Internet which was brought about by the development of information and communications
technology has caused many changes all over the world particularly in the educational
environment. Interests on computers have increased because it can change the traditional
learning environment. Learning how to use computers has been developed differently
compared with traditional face-to-face learning in which teachers and learners share limited
time and space[7]. The emergence of Internet in the change of educational environment had
become a system of administering knowledge which is implemented and eventually brings a
significant change inside the classroom. In the Center of cultural phenomenon, a new
paradigm of Web 2.0 has been created and called “User participation in the open space”.
The Web 2.0 provides the foundation that users can interact directly, and have a variety of
sharing and spreading of knowledge by a direct connection. The aforementioned
phenomenon can be explained by “Collective Intelligence”[1].

1. Literature Review
1.1 Collective Intelligence(ClI)

The Collective Intelligence(Cl), also called “The wisdom of crowds”, or ‘“swarm
intelligence”[5], has been recognized as a new value with the advent of Web 2.0.

Collective Intelligence is a shared or group intelligence that emerges from the collaboration
and competition of many individuals. Collective Intelligence can also be defined as a form
of networking enabled by the rise of communications technology, namely the Internet. Web
2.0 has enabled interactivity and thus, users are able to generate their own content. Further,
The Collective Intelligence draws on this to enhance the social pool of existing
knowledge[2]. Pierre Lévy (1994) has defined Collective Intelligence as “distributed
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everywhere, and is given the value of continuous, real-time adjustments, and the practical
ability to bring intelligence”[1]. Lévy and de Kerckhove consider Collective Intelligence
from a mass communications perspective, focusing on the ability of networked ICT’s to
enhance the community knowledge pool[2]. Also, James Surowiecki(2004) has defined the
Collective Intelligence as a moving power in the economy and society. In some situations, a
smart group discussion will lead to a wise decision and is better than it could have been
made by any single member of the group[3]. According to Don Tapscott and Anthony D.
Williams(2008), Collective Intelligence is mass collaboration. In order for this concept to
happen, four principles need to exist. These are openness, peering, sharing and acting
globally[6][9].

1.2 Design of Collective Intelligence Programming

In this study, the content of Design of Collective Intelligence Programming is based on the
Problem-Based Learning model. The following Table 1 is Collective Intelligence
programming contents.

Table 1: Collective Intelligence Programming contents

Sessions Subjects Contents and Tools
1 How toTuosglgNebZ.O Wiki, Mind Map tools, Messenger Program et al.
2 How to use Scratch Block, Sound, Motion, et al. (Scratch)
3 Problem recognition Learning Objectives and Problem Set (Wiki)
4 Problem solving Current contents arrangement (Mind manager),
planning The establishment of a plan to solve the problem.
5 Searching Data Searching and Data Saving
6 Creative ideas and programming Wiki,
. . . Messenger
7 Solution Programming Analysis and Exchange Program,
8 Applications of Programming Sc\r/?/tcél’s
- e
9 Presentation and Discussion, Sharing, Review
Evaluation
10 Publication Online Publication and Print (Scratch’s Web site)

Also, Collective Intelligence Programming Learning has the following effects[8].
® | earners can solve problems by implementing algorithms.
® Teachers are facilitators in programming learning.
® |[nteraction between learners for effective problem solving.

2. Methodology
2.1 Design

They were divided into a Treatment Group (G;), which consisted of students using the
Collective Intelligence programming learning and Control Group(G,),which had students
using the Traditional Programming Learning for comparison. Table 2 illustrates the design of
the study.

Table 2: Design

Treatment Group(G,) 0 X1 (O
Control Group(G,) 0, X, o)
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O, O,: Pre-test (Problem Solving Ability, Programming Attitude Test)
Xy: Collective Intelligence Programming Learning

X,: Traditional Programming Learning

O3, Oy: Post-test (Problem Solving Ability, Programming Attitude Test)

2.2 Test items

® Programming Attitude test items was conducted by Cho (2008) in the attitude of
programming[10]. We were used modify and supplement. Programming attitude
test items were verified by the expert group. The result of the pilot test reliability
was Cronbach’s alpha = .921(n=73).

® Problem Solving Ability test items was conducted by the OECD PISA(Program for
International Student Assessment) in 2003[11]. Problem solving ability test items
had 19 questions in the area of public. We were used modify 12 questions.
Question has been verified of expert group. The result of the pilot test reliability
was Cronbach’s alpha = .824(n=73).

3. Conclusion and Discussion

Web 2.0 has attained attention in terms of the flexibility and diversity providing users with
various teaching and learning materials. Programming education has favorable influence on
creative, logical thinking and problem solving abilities of students. However, students
typically have to spend too much effort in learning basic grammar and the usage model of
programming language, which negatively affects their eagerness in learning. In this respect,
the purpose of this study is to investigate learner’s programming attitude of the Collective
Intelligence programming learning on Secondary school student’s programming classes
and to verify the possible application of this now instruction method. Through this research,
the researcher findings to be bases for a more active participation of student’s in computer
field.
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Abstract: We developed a software to support PowerPoint presentations with mobile device. The
software enables users to refer to the thumbnails of the slides, jump to a particular page, draw
annotations directly on the slide during the presentation, and distribute annotated slides as an
integrated PowerPoint file. Our goal is to enhance PowerPoint-based lectures making them more
interactive with this software. We describe the features of the software and the result of a first
evaluation as an initial progress toward our goal.
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Introduction

Microsoft PowerPoint is nowadays greatly-wide spread over the world, and used for business and
education. Many presentations are performed with equipped fixed PC or laptop PC on desk. In such
a situation, a presenter can use following support tools:

e Presenter View, Built-in feature of PowerPoint. It helps user to control slides by thumbnails. A
presenter can also perform presentation, viewing notes at the same time.

e Tablet, acomputer input device and PowerPoint pen tools. User can write annotations on a slide
in the similar way as to draw images with a pencil and paper.

e Wireless controller. Presenter can turn over slides remotely.

Since these tools are not integrated, it is difficult to use all features remotely at the same time.

Therefore we have developed software which allows a presenter to use above features with a single

device with PowerPoint. By using this software in lectures in colleges or universities, we expect

increase of interactivity in lectures as follows:

e A lecturer can walk around a room and perform lecture interactively while getting students’
attitudes.

e A lecturer can draw annotations instantly from anywhere in a class room. For example,
underline important sentences in order to emphasize them or write answers for the questions
from students.

e Students can refer to the PowerPoint slideshow file with annotation after the lecture by
downloading via web.

We aimed to develop the presentation support software mentioned above and performed an

evaluation.

1. Related Work

Pebbles Project[1] has introduced SlideShow Commander Application. With this software users can
handle PowerPoint presentations remotely with Palm or Pocket PC. However, this software does not
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enable users to refer to thumbnails in order to jump to a particular page, nor to save annotations as an
integrated PowerPoint Presentation file.

Pen-based presentation tool Kotodama[2] is a presentation software which enables users to perform
authoring and presentations with pen-based computers. The authors showed that pen-based interface
is easy to handle even for inexperienced computer users, and the feature to edit the material by
simple handwriting and change the flow of the presentation on the fly is significant, through a
practical user study in elementary, junior-high and high school classrooms.

2. Software Description
Architecture

This software consists of a server software and a client software. Server software works as a
PowerPoint 2007 Add-in, which was implemented in C#, and runs on .NET Framework 3.5 or later.
Client software is implemented in Java and runs on a mobile device with Android platform 1.5 or
later. They are connected each other by TCP through a wireless network.

Key Features

This software has the following 3 key features:

1. Draw annotations on slides. When we write down a text, or draw marks and underlines on the
device's LCD with stylus pen, they appear on the slide on a screen immediately. Those
annotations remain in the slide after the presentation is done. The user can save, print and
distribute them for the audience. (Figure 1)

2. Refer to thumbnails of slides, and turn over any pages easily. It can be done anywhere in room
while showing slides. (Figure 2)

3. Refer to notes of slides on the device. We no longer have to look at notepad while walking
around the room.

Furthermore, users can flip slide pages remotely and see the time of presentation.
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Figure 1. Screen for referring to the slide, Figure 2. Screen for referring to the

and writing annotations on the slide thumbnails of the slides

3. Evaluation

Eight graduate students of Tokyo Institute of Technology participated in an evaluation of this

software. We provided a mobile device SmartQ5, which has 4.3” LCD and 480 * 800 resolutions
with Android 1.5, laptop PC with Windows XP and PowerPoint 2007, and a projector. We prepared
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2 slides, the first one on which was how to give presentation with slides for practice about the
functionality of this software, and the second one was about how to use the features of this software
in practice. The presentations consisted of 14 pages slides and it took approximately 10 minutes to
perform. Table 1 shows the results of a post-questionnaire (Due to the restriction of pages, only
some of the questions are shown). They were answered on a 1 to 5 Likert scale (5 is the best).
Overall, the participants rated this software very positively. Basic interfaces, especially turning over
pages, switching screens for referring to the slides and viewing notes, and simplicity of icons, ranked
very highly. On the other hand, the speed of response while turning over pages and writing
annotations did not rank highly. We have to improve the software, in particular, the performance of
drawing and corresponding with a server. During an interview participants suggested desirable
improvement of interface, such as referring to the slide and notes at the same time.

Table 1 Results for the post-questionnaire

Question Mean SD
Did you turn over pages using forward and back button as you intended? 4.3 1.0
Did you underline and circle words as you intended? 3.8 1.0
Did you write down words and numbers as you intended? 3.1 1.5

Did you think that presentations would be easier to understand by writing 4.4 0.7
annotations, such as underlines and notes?

Did you view notes as you intended? 4.5 0.8
Did you think that you would be able to perform presentations more easily by 4.4 1.1
viewing notes with mobile devices?

Did you find the layout of buttons (icons) appropriate? 4.5 0.5
Did you understand the meanings of buttons (icons) easily? 4.9 1.1
Did you turn over pages smoothly? 2.8 1.3
Did you write words and numbers smoothly? 2.1 1.1
Did you learn the usage of this software easily? 4.8 0.5
Did you find this software useful? 4.5 0.5
4. Conclusion

We have developed and evaluated a presentation support software using mobile devices. The
software allows users to control PowerPoint presentation remotely, such as turning over pages,
viewing notes, drawing annotations on slides, and referring to the thumbnails to jump to a particular
page easily with a single mobile device. The evaluation showed that the software is significantly
effective. We aim to make lectures with PowerPoint more interactive. In the future, we plan to
perform evaluations with college lecturers. Moreover, we will perform further evaluation and
improve this software taking into account the feedback from participants.
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Abstract: The study first focuses on analyzing the features and related functions of mobile learning,
and then, moves on to review the learning strategies of English vocabulary to form the theoretical
basis for the mobile English vocabulary learning system developed in the study. 103 seventh-graders
from 3 intact classes in a junior high school in Taipei City were recruited. The three classes were
randomly assigned to three different treatments. Experimental group A learned English vocabulary
through the mobile learning system with the function of formative assessment. Experimental group B
learned English vocabulary through the same system but without the function of formative
assessment. Finally, the control group received traditional classroom-based teaching of the same
English vocabulary. The differences of learners’ achievements, vocabulary retention, and learning
process were compared and analyzed.

Keywords: Mobile learning, English vocabulary learning, formative assessment, context awareness

Introduction

The essence of language learning lies in the buildup of vocabulary competence (McCarthy, 1990); it
could be found in contemporary researches that situation-embedded English vocabulary learning is
highly emphasized, and that conversational and situational contexts are key to the mastering of
lexicon competence. Mobile computers and context-aware services could appropriately adapt the
contents of learning, based on personal situation, environmental situation, personal data, and
environmental data (Hwan, 2006; Schiller, Adams & Want, 1994), to tap into the needs of learners.
Accordingly, there is a need to better integrate technologies of mobile learning and context
awareness to aid English vocabulary learning. As for formative assessment, it’s been empirically
proven to be able to facilitate learning and provide timely corrective feedbacks for learners
(Bransford, Brown, and Cocking, 2000).

1. Research Goal

The purpose of the study is to establish a mobile English vocabulary learning system which
could assess learners formatively, and to investigate the impacts such system might exert on users’
learning achievements and vocabulary retention. Meanwhile, suggestions on current designs and

studies regarding formative assessments are given, based on the results of the study.

2. Establishment of the System
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The mobile English vocabulary learning system is primarily composed of two services, namely,
“context-aware service” and “English vocabulary filtering service,” which could provide learners
with situation-based materials and formative assessment. In context-aware service, the “positioning
service” could sense learners’ current positions with both GPS and Wifi positioning system (Figure
1). Regional information would be displayed on the device after positioning was accomplished
(Figure 2). On the other hand, the “learning process recording service” provided records of learner’s
learning process and formed the foundation for context-aware service and formative assessment
tools.
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Figure 1 Automatic positioning is being Figure 2 Automatic distribution of
carried out learning materials

English vocabulary filtering service, built upon context-aware service, would “filter” all the English
vocabulary learning materials, and then, present appropriate ones to the learners. Learners could
access all of the situation-related English vocabulary after entering the learning system; information,
such as Chinese translation, phonetic alphabets, pictures, sample sentences, hand-writing practice,
and pronunciation were available to them (Figure 3). The flashcard-like display of English
vocabulary (Figure 4) could boost learners’ memorization of vocabulary and self-directed learning.
Also, the visual aids enabled learners to better associate vocabulary with real objects.

Figure 4 Learning materials filtered by
vocabulary learning the system

In the formative assessment tools, there were three types of vocabulary tests, including matching test,
spelling test, and sentence-making test. Learners could adjust the difficulty of tests by themselves
and get more familiar with the learning materials as they got repetitive exposure to the same group of
vocabulary. Moreover, the system didn’t offer learners the correct answers immediately after they
made a mistake; instead, it showed learners the definitions of the vocabulary, giving learners the
chance to figure out the answers on their own. Buchanan (2000) points out that learners’ retention of
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learning materials could be fostered by prompting them to figure out confusing concepts on their
own.

3. Research Method

The study aimed at comparing the effects of three teaching methods, namely, mobile English
vocabulary learning systems with and without the function of conducting formative assessment, and
traditional classroom-based teaching, on learners’ achievements, vocabulary retention, and learning
process. Teaching methods and learning anxiety served as independent variables, while learners’
performance on the English vocabulary achievement tests and their learning process serves as
dependent variables.

The study adopted a quasi-experimental design, in which control group is not commensurate to
experimental groups. The subjects of the study were 103 seventh-graders from three classes in a
junior high school in Taipei City; all three classes received instructions from the same teacher. The
two experimental groups learned through the mobile English vocabulary learning device, while the
control group learned in traditional setting, the classroom. A pre-test and post-test were
implemented to measure learners’ mastery of the learning materials. And to testify whether learners
achieve long-term retention of the materials, the participants were asked to take a delayed post-test
ten days after the experiment.

An evaluation questionnaire was administered to gather information about learners’ perceptions of
the learning materials, learners’ willingness to learn, ease of operating the system, learners’
reflections and suggestions, and the overall evaluation of the system; another questionnaire
regarding English learning anxiety was also presented. Finally, six participants with high,
intermediate, and low level of learning anxiety were randomly picked from experimental group A
and experimental group B for an in-depth interview. The purpose of the interview was to find out
learners’ perceptions of mobile learning, such as problems they encountered, benefits in motivation
and achievements, strategies they adopted, as well as formative assessment tools.
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Abstract: In this paper, we describe ongoing work focusing on the situated support of informal and
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Introduction

In the context of an ongoing PhD project - focusing on the situated support of informal and
non-formal learning scenarios by enabling learners to view, access, and interact with contextualized
digital content presented in an ambient way - a conceptual framework for Ambient Learning
Displays has been developed. The project sets up to answer the research question: What are the
effects of ambient information presentation on learning in a situated learning context within
ubiquitous learning environments? In order to measure these effects the information presented in
context first needs to be acquired, channeled, delivered, and framed in the learning process. Relevant
research findings, models, design dimensions, and taxonomies have been examined and will be
described in the following sections resulting in the proposed conceptual framework that defines the
envisioned Ambient Learning Displays.

1. Acquisition: Awareness within Ubiquitous Learning Environments

For mobile and ubiquitous learning, adaptivity and awareness are considered as key concepts
especially for informal learning support [1]. Awareness is a concept that can also be utilized to
acquire relevant information for the design of Ambient Learning Displays within ubiquitous learning
environments. In doing so learners can be kept continuously aware about the environment he is
proactive in as well as the available resources matching the learning activity. Based on current
CSCW and CSCL research social, task, concept, and workspace awareness have been identified for
ubiquitous learning environments [2, 3]; completed by knowledge awareness “for inducing
collaboration in a shared knowledge space” and context awareness as crucial “to provide the right
information to the right person at the right time and the right place with the right form” [4].

Within a ubiquitous learning environment creating workspace awareness would mean to keep
the learner aware on what is currently happening or what has happened in the environment.
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Knowledge awareness would mean to keep the learner aware when someone enters the environment,
who is using the same or related resources and therefore might offer learning support. Finally,
creating context awareness would mean to keep the learner aware on relevant resources in the
environment.

To set up the conceptual framework the above presented types of awareness are used as
acquisition instrument of the relevant information for the learner within the ubiquitous learning
environment.

2. Channeling: Ambient Information Channels

In order to present the acquired information in context an appropriate model is needed that can be
used to process and transfer this information in the next step. The Ambient Information Channels
model allows the description of contextual learning support patterns [5]. The model is based on four
infrastructure layers encapsulating the sensor functionality, the informational aggregation, the
instructional logic, as well as the visualization and interaction of a context-aware system. The sensor
layer collects and handles all sensor information while the aggregation layer combines this
information in a meaningful way, which is then used by the control layer to enrich the entities
involved in the learning process. The indicator layer finally describes the user interface providing
feedback to the user and enabling the interaction with the system.

The defined layer structure facilitates sensors, channels, and artefacts as components while
using control structures to describe their functionality. The channels are the main component used to
deliver information and services but also to feed information into the system. Therefore, the
channels are bound to sensors and/or artefacts. Sensors provide the system with measures but can
also be used as a direct source of information. While sensors within a mostly invisible information
grid measure the user and the environment he is proactive in, artefacts form a direct interface for the
user, enabling the user to interact with the environment. The combination of components
complemented by aggregation, enrichment, synchronization, and framing processes finally leads to
contextual learning support.

In order to develop the conceptual framework further the Ambient Information Channels are
used as an instrument to inject the previously acquired information into the ubiquitous learning
environment.

3. Delivery: Design Dimensions of Ambient Systems

To be able to present the information relevant to the learner in context appropriate systems and
applications have to be designed and evaluated. Within the numerous research papers describing
ambient information systems some include extended discussions of the covered design dimensions
as well. Examining these dimensions is then likewise a common method to evaluate existing
systems. Ideally this method results in the description of specific design patterns that can be used to
build similar systems. For this purpose several design dimensions of existing ambient information
systems have been compared and discussed [6]. As a major outcome the authors present the four
design dimensions information capacity, notification level, representational fidelity, and aesthetic
emphasis. Each dimension can be ranked from low to high in five grades covering to which degree
the dimension specific attributes are implemented.

Furthermore the authors introduce four design patterns that illustrate coherent combinations of
the design dimensions, e.g. Symbolic Sculptural Display or Multiple-Information Consolidators.
With comparable design patterns for Ambient Learning Displays in mind the presented design
dimensions of ambient systems are used as a design instrument to deliver the previously channeled
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information within the ubiquitous learning environment. As a result the conceptual framework is
completed by ambient systems utilizing the previously channeled information.

4. Framing: Revised Taxonomy of Educational Objectives

Learning involves various aspects of human beings including a cognitive, affective, and
psychomotor part. In each domain learning is classified on the basis of taxonomies that give a
structure starting from simple activities to more complex ones. Focusing on informal and
non-formal learning support the project constrains to the cognitive domain of learning.

In this domain several attempts have been made to classify learning. Amongst others Benjamin
Bloom and colleagues created a taxonomy of educational objectives for the cognitive dimension of
learning. These cognitive processes include activities like knowledge recall, comprehending
information, organizing ideas, analyzing and synthesizing data, applying knowledge, choosing
among alternatives in problem-solving, and evaluating ideas or actions. This work has been refined
and adapted, mainly differentiated in the more useful and comprehensive additions of how the
taxonomy intersects and acts upon different types and levels of knowledge [7]. This revised
taxonomy of educational objectives describes several cognitive process dimensions and
distinguishes factual, conceptual, procedural, and metacognitive knowledge. It can be used to match
activities and objectives to the types of knowledge and the cognition processes.

Utilizing this capability, the taxonomy is used to frame the previously acquired, channeled,
and delivered information in a learning context. Tentatively the conceptual framework is specifying
ambient systems now framed in the learning process as Ambient Learning Displays.
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Abstract: In this paper, we propose mobile-assisted vocabulary learning and present learning
scenarios seeking seamless transitions between learning in-class and outside-class, incorporating
students’ self-learning into classroom activities which is expected to result in fruitful vocabulary
learning. Two experiments using smartphones are proposed to find out some answers to the following
questions: (1) Does the use of smartphones support seamless English vocabulary learning? (2) Can the
additional adaptive contents recommended by the system help vocabulary learning?

Keywords: Seamless Learning, Smartphones, VVocabulary Learning, ESL

Introduction

It has been pointed out that Japanese ESL learners are in lack of vocabulary. It is evident that with
more unknown words, more difficulty learners face in understanding English [1]. Therefore it is
very important to build up vocabulary to improve one’s English skill. But vocabulary
teaching/learning methods are often considered boring [2]. Then the following question occurs: 1)
What if technology can support effective/enjoyable vocabulary learning for ESL learners? If such a
system were successfully implemented, its contribution to vocabulary learning or furthermore,
language education in general, would be immeasurable.

1. Theoretical Background
1.1 Seamless Learning

Recent progress of mobile and wireless technologies offers us the potential for a new learning
environment, namely “seamless learning” [3]. In this paper, by seamless learning, we mean learning
which occurs with seamless transitions between in-class and outside-class learning, between
handheld use outside-class and desktop use inside-class.

1.2 Cyclic Model of Learning

Takeuchi (2007) proposed the concept idea called ‘cyclic model of learning’ [4] (Figure 1), where
‘class’, in a broad sense, means not only learning in-class but also learning outside-class and it
allows teachers to incorporate students’ self-learning into classroom activities [5]. Seamless
learning and cyclic model of learning, these two concepts share the same idea that learning can occur
wherever they are, and that every learning experience both in-class and outside-class interacts each
other.
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2. System Design

Based upon the above ideas, we design the following Seamless Mobile-Assisted Language Learning
Support System (hereafter we call it SMALL System) (Figure 2).

Word Data in Figure 2 consists of target words to be learned through one semester. Data is imported
to the system from an electric or OCR scanned textbook.

Quiz Logs consist of all the quiz results the students, which are analyzed and evaluated. This newly
gained data reflect review quizzes and difficulty level adjustment and facilitate their learning
processes.

Learner Info contains the students’ English levels and their fields of interests for the distribution of
the customized contents.

Related Contents are obtained through RSS feed and delivered to the students’ mobile devices
according to their English levels and their interests for the expanded study.

Learning Log System supports the students to register their newly acquired words and the system
give them quizzes made by new words.

The scenarios based on Figure 1 are as follows. Students will be beforehand given vocabulary tests
and questionnaires to grasp their English levels and the fields of their interests. They are
assigned to write about their current interests on the designated website on a regular basis so
that the system can grasp them which reflect the contents to be delivered for extended study.

(1) Preview (mobile-based outside-class planned learning): Students receive messages which
show the URLSs to read the text for preview and take target word quizzes. They answer
multiple-choice quizzes until they make correct answers.

(2) Lessons (PC-based in-class planned/unplanned learning) :In the electronic/scanned textbook,
target words are hyperlinked and when the teacher clicks them, new windows will be opened
and they show names of the students who made wrong answers so he can pay attention to
them during class. They are given web-based quizzes to make sure if they learn the target
words in the lesson.

(3) Review (mobile-based outside-class planned learning): Students receive messages which show
the URLSs to read the text for review and take target word quizzes. The system reports the
review test results with most frequently mistaken word ranking lists and the instructor will
review these words in the next class. So the learning occurs continuously.

(4) Expanded Study (mobile-based outside-class unplanned learning): SMALL System
recommends the contents of each student’s interests which include target words. The
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students register newly acquired words. If some students have read the same contents or
register the same word, the system will let them know, which will lead to peer-to-peer
discussion and let them interact each other. Each student is supposed to present in-class in
turn what he/she has learned through his/her expanded study. Students are encouraged to
collaborate other students who have the same interests during presentation task.

3. Methods
3.1 Experiment 1

Twenty four students will be divided into two groups. Each group of students engage with the two
conditions with and without SMALL System in turn (Phase 1 and 2) over six weeks. Pre- and
post-tests will be conducted, and their test results and all the students’ learning logs will be analyzed
to see if there is any significant difference between the two conditions. The questionnaires will be
used to assess advantages and disadvantage of SMALL System.

3.2 Experiment 2

The purpose of this experiment is to verify the validity of adaptive Expanded Study of SMALL
System. Twenty four university students will be divided into two groups (Group A with adaptive
Expanded Study & B with Expanded Study without adaptation) to see if there will be any significant
difference in vocabulary learning. Questionnaires and learning logs will be analyzed to assess its
availability.

4. Early Insight

Possible advantages of SMALL System are: 1) Learners are provided with anytime-anywhere-based
learning environment 2) Its implementation is easy. 3) In-class and outside-class learning are closely
related so that learners can learn under the guidance of their teachers. 4) It compensates the lack of
learning time in class. 5) Automatic message/contents delivery helps reduce teachers’ heavy
workload. 6) Customized contents help students enhance their motivation to learn more.
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Abstract: In this paper, a My-Investment system was proposed to facilitate students’ financial
management learning in a game-based environment, in which each student owns a virtual pet and
are responsible for a better life through learning financial management. To get some cues to
understand the effect of the system, a case study was conducted through collecting and analyzing 21
primary students’ interview data. The results show that My-Investment system can help students
learn the knowledge of financial management, and the pets in the game can enhance their
motivation to learn the knowledge of financial management.
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1. Introduction

In recent years, game-based learning has become a significant learning environment that can
enhance students’ learning motivation [1]. Some literature found that digital games can promote
students’ motivation in specific subject matters [2]. Among different game categories, simulation
games are the one that could be applied to education in our daily life. This is because experience is
the best teacher, and simulation games can simulate some phenomena in real life so that players
immerse in these experience [3]. In addition, the game-playing in simulation games makes
students’ learning experience be more enjoyable [4].

Financial management plays an important role in human life, because many activities are
related to consumption. Therefore, it is very important to develop the concept of financial
management in early age. One of example is the use of credit cards. If people improper use the
credit cards, the credit card debt will cause personal bankruptcy and increase the family's financial
difficulties [5]. Recently, the financial education is also emphasized in primary schools. However,
primary students are unfamiliar with the knowledge about financial management, because they
have seldom experience in using credit cards or madding investments. Therefore, we develop a
game-based learning system, My-Investment, for primary school students to help them learn the
knowledge of financial management.

2. My-Investment system

The target uses of this system are primary students. To motivate students to learn in
My-Investment, students are assigned as the role of host to take good care of their pets, as shown in
Figure 1. For this purpose, students need to earn virtual coins and cultivate a good financial
management habit. More specifically, students not only earn virtual coins, but also learn how to
save or invest these coins in the system, so that students have more coins to satisfy their pets’
needs. The conceptual diagram is illustrated in Figure 2.
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3. Case study

After the My-Investment system was developed, a case study was undertaken to examine the
design of the My-Investment system since we hope to use a design-based research to gain some
revision cues after students’ use in a practical setting. The purpose of the case study is to
investigate the following three questions: (1) what did students learn from the My-Investment
system? (2) what was students’ perception of virtual pets?

3.1 Participants and method

The participants were 21 fifth-grade primary school students in Taiwan (aged eleven), including
12 boys and 9 girls. Every participant used the My-Investment system in a computer laboratory for
four 50-minute sessions within a month. After their use sessions, a one-by-one oral interview
method was conducted by two researchers to collect data about these three questions. To raise the
validity, students could immediately use the system during the interview to remind them of the
details.

3.2 Results

3.2.1 What students learned

The result of interview was analyzed by two researchers, respectively. The comparison of their
coding consistency was further conducted and the reliability of .86 was gained. Those inconsistent
items were discussed again for final coding. Table 1 summarizes the result of their analysis. Four
major categories about what students learned from the system are listed, including “distinguishing
the needs and wants”, “saving money”, “taking notes”, and “considering both price and quality”. It
seems to imply that what students learned about financial management were conservative
strategies, such as saving money (38%) and taking notes (24%); distinguishing the needs and
wants (33%) is a part of reducing expenditure, conservative strategy, too.

Table 1. Summary of what students learned

Categories Selected responses of students

(percentage)

Distinguishing the ~ “Could not buy something unnecessary.” (#02), “Only buy what I need.” (#04),“I

needs and wants would think whether | really need it.” (#05).

(7/21=33%)

Saving money “Save money in the bank will receive interest.” (#08), “Know how to save money.”

(8/21=38%) (#10), “It is important to save money.” (#13), “Taught us how to save money.”
(#15).

Taking notes “Now | know the importance of taking notes.” (#16), ”Taking notes helped remind

(5/21=24%) me of not spending too much money.” (#19), “When | earn money, | would take
notes.” (#20)

Considering price  “If | want to buy a computer from two choices: one is with a discount; another has

and quality good quality but without discount. | would choose the latter.” (#21)
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(1/21=5%)

3.2.2 Students’ perception of virtual pets

Table 2 shows the result of students’ perception of virtual pets, of which reliability was .76.
Students’ perception of virtual pets was categorized as three levels: “very care”, “care”, and “don’t
care”. It is apparent that most of the students (76%) care about their pets, especially they are
willing to spend money for their pets (11/16=68%) or earn money harder for their pets
(5/16=31%). It appears that virtual pets play a driving force for students’ money making, which
further results in an economy cycle (i.e., earning money, and then spending or investing these
money), and provides more opportunities for students to learn financial management.

Table 2. Summary of students’ perception of virtual pets

Perception Behaviors Selected responses of students

(percentage)

Very care Earning money (5) “The purpose of playing this game is to nurture the pet and
(16/21=76%) make money.” (#01), ”Earn more money to buy food for my

pet.” (#09), Play this (game) is to satisfy the pet. Thus, I try
to make money as could as possible.” (#12)

Consumption (11) “Buy some goods that the pet likes.” (#19),”Buy the food for
my pet.”(#13), “Often go to the store to buy something. It
depends on the pet’s needs.” (#20), “Buy something to eat.”
(#07), “T will go to the bank (to withdraw money)” (#08).

Care Consumption (3)  “Often buy the rice to feed” (#05), “It depends on what the pet
(3/21=14%) wants, and | just buy them for him.”(#06)
Don’t care Earning money (1) “I just want to make money only.” (#04)

(2/21=10%)

Consumption (1)  “Sometimes (buy food for the pet).” (#15)

4. Conclusion

Through analysis of interview results, we have some preliminary results: (1) students can learn
financial management from My-Investment, especially the strategies conservative but closely
related to their daily life. (2) Pet-nurturing can enhance students’ motivation to learning the
knowledge of financial management, which drives a game cycle and offer more learning
opportunities for student to learn financial management. Further system revision could be planned
according to these results in the future work.

Acknowledgements
The authors would like to thank the National Science Council of the Republic of China, Taiwan for
their financial support of this project through contract number NSC-99-2631-S-008-001.

References

[1] Keller, J. M., & Suzuki, K. (2004). Learner motivation and e-learning design: A multinationally Validated
process. Journal of Educational Media, 29(3), 229-239.

[2] Sasha Barab & Michael Thomas & Tyler Dodge& Robert Carteaux & Hakan Tuzun (2005). Making Learning Fun:
Quest Atlantis, A Game Without Guns ETR&D, 53(1), 86-107.

[3] Teach, Richard D. (1990). “Designing Business Simulations,” in: Gentry, James W. (1990) ed., Guide to Business
Gaming and Experiential Learning, Chapter 7, Association for Business Simulation and Experiential Learning
(ABSEL), pp. 93-116. East Brunswick/Kogan Page, London: Nichols/GP Publishing.

[4] Sue R. Curland & S. Lyn Fawcett. (2001). Using simulation and gaming to develop financial skills in
undergraduates. International Journal of Contemporary Hospitality Management, 13(3), 116-119

[5] Brobeck, S. (1997). The consumer impacts of expanding credit card debt. Consumer Federation of America News
Release.

43



B. Chang et al. (Eds.) (2010). Joint Proceedings of the Work-in-Progress Poster and Invited Young Researcher Symposium
at the 18th International Conference on Computers in Education. Putrajaya, Malaysia: Asia-Pacific Society for Computers in Education.

On the Quest — Standards & Practices for
User-generated Online Games & Their
Communities

Mark ELWELL®, Morgan LEIGH® & Makoto ELWELL®
®Hakusan International School, Japan
®University of Tasmania, Australia
“Japan Advanced Institute of Science & Technology, Japan
*markelwell@hakusaninternationalschool.com

Abstract: We report on the progress of an effort, the Role Play Nexus, to identify best
practices and develop de facto standards for user-created and user-managed role playing
games using the medium of Second Life. The case of the Nexus indicates the ability of
spontaneous, non-commercial, informal game and community development to identify
issues and practices, and generate concepts, mechanisms, and standards of significance for
educational, research, and commercial online game design and operation.

Keywords: Online communities, role playing games, Second Life, standards and practices,
user creation, user generation, user management

Introduction

The shared environment of Second Life is distinguished from other widely known “virtual
worlds” such as MMOs (“massively multiplayer online games™) by the fact that nearly all
content, from buildings, vehicles, and furniture to the hair, skin, and clothing of avatars, is
created by users. What sorts of interactions and activities they engage in, and how these are
regulated and mediated, are freely chosen by users themselves[1].

One of the most popular activities in Second Life is role playing games. The
settings, rules, membership, ownership, and practices of these games are all user-generated.
Some emulate the tightly-scripted mechanics of MMOs, while others use open-ended
collaborative storytelling or LARP (“live action role playing”) styles. These games and
communities are generating a massive body of practice, with potential implications for
understanding and managing online games and communities, that has gone largely
unreported and unexamined.

Newly established and documented is the Role Play Nexus, a forum for creators,
operators, and players of role playing games in Second Life to share knowledge,
experiences, techniques, content, and proposals for participation in and management of such
games and their communities[2].

Here, we report on the progress of the Role Play Nexus effort in 2010, as it moves
from identifying challenges and issues facing role playing game communities in Second
Life toward developing de facto standards of good practice, and discuss implications for
creation and management of online games and communities. Data is gathered from public
performances, transcripts available online, and personal communications.
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1. Establishment of the Role Play Nexus
1.1 Background

As Second Life has moved from the stage of “early adoption” to mainstream use, users have
encountered patterns of common experience, including challenges and issues facing role
playing games and their communities[2].

1.2 The Role Play Nexus
1.2.1 Nature and Venue

The Role Play Nexus holds events, organized and carried out on a voluntary basis by
interested users, on topics and themes related to creating, managing, and participating in
role playing games and communities in Second Life. It is located in the Second Life
mainland region of Mul (64, 224, 1001), with a circular central seating and discussion area
surrounded by panels dispensing information and transcripts of past events[2].

1.2.2 Topics and Issues in 2009

Nine lecture and discussion events were held from October, 2009 to the end of the year, on
topics such as “What is RP in SL?”, “Narrative in Roleplaying”, and “Flawed RP
Communities”. Issues that continued to dominate discussions included identifying different
styles of role playing and evaluating their validity or suitability for the online medium,
sustaining a role playing venue and community, and challenges inherent to the Second Life
medium and online communities in general, such as cost, communications across time
zones, and pitfalls of text-mediated communication[3].

2. Progress of the Role Play Nexus
2.1 Topics and Issues in 2010

Thirteen lecture and discussion events have been held at the Nexus so far in 2010 (as of
July). The trend of topics and issues has moved from challenges, problems, and pitfalls
(such as “Cold Hearted Roleplay”, dealing with personal trauma from events in role play,
and “Supersize Me?”, dealing with the phenomenon of oversized human avatars) toward
consideration of the future (“2010: Whither SL RP? Trends and Observations”).

Focus has come to center on specific attitudes, practices, and methods for improving
game design and operation (“Creating Consistency and Coherence in Long Term Role
Play”, “The Intricacies of Making Machines in Second Life”, “Investigation Skills and Role
Playing”, and “RP Management — Flexibility, Available Resources, and Balancing Work
and Fun”).

Of particular note is the topic, “What Role Play Means To You”, which was
intended as a single event, but grew to four sessions due to lively and productive sharing and
discussion of fundamental assumptions and definitions, and of connecting them to effective
practice[4].
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3. Discussion & Conclusion

3.1 Discussion

The activities of the Role Play Nexus have brought forth a wide variety of issues and
challenges facing creators, operators, and participants. Some of these are specific to the
medium and venue of Second Life, but most are, or are likely to be, common to online
games and communities in general. These include infrastructure costs, maintaining effective
communication among individuals living in time zones spread across the world, and the lack
of nonverbal affect cues in text-based communication.

Consensus was developed on a variety of assumptions, attitudes and practices, such
as the need for a core stakeholder group sharing stewardship of a core concept, careful
metacognitive assessment of personal motivations, goals and values to evaluate potential for
successful collaboration, and rigorous clarity in identifying roles, tasks, and privileges, both
within role playing activities and in “out of character” community management.

Explicit codification of a de facto “Role Play Nexus Standard of Practice” is not yet planned
or proposed. Nonetheless, a clear trend in that direction seems evident.

3.2 Conclusion

We have reported on the progress of the Role Play Nexus effort in 2010, as it moves from
identifying challenges and issues facing role playing game communities in Second Life
toward developing de facto standards of good practice, and discussed implications for
creation and management of online games and communities.

The case of the Nexus indicates the ability of spontaneous, non-commercial,
informal game and community development to identify issues and practices, and generate
concepts, mechanisms, and standards of significance for educational, research, and
commercial online game design and operation.
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Abstract: In this paper, we describe a social game we implemented to evaluate various
means of learning support. Making use of game design patterns it was possible to implement
respective information channels in such a way that we could simulate ubiquitous learning
support in an authentic situation. The result is a prototype game in which the participants
have to identify a wanted person.
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1. Background

Permanency, accessibility, immediacy, interactivity, situatedness, and adaptability have
been identified as the main characteristics for ubiquitous learning environments [2]. Most of
these characteristics deal with informational aspects, whereas the major challenge is to
enable learners to navigate more efficiently through information and find the right
information in any given context [3]. To implement this concept it is essential to keep the
learner continuously aware about the learning environment. Thereby several types of
awareness can be distinguished [1]: social, task, concept, workspace, knowledge, and
context awareness. We suggest utilizing these types to feed information channels in the
learning environment contributing to a non-intrusive way of interaction through available
ambient displays.

One of the most motivating and versatile ways of doing so is the methodology of
serious games (SG) and game design patterns. The discussed channels can technically be
realized as game elements, giving clues about the game’s storyline or progress of opponents
or collaborators. In game design, such elements are formally described as game design
patterns. From a technical design point of view the use of such patterns has several
advantages supporting reusability and interoperability [4]. A pattern consists of several
description fields in which there is information on the pattern itself, its possible
combinations with other patterns, its functionality, its consequences and examples. A large
repository of game design patterns derived from actual game elements has been compiled
by Bjork & Holopainen [5].
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2. Analysis and Design

Social, workspace, and task awareness have been identified as the awareness types. They
provide the most support for a social game setting where information is shared and
distributed across different contexts.

Social awareness reflects how the other participants are progressing in comparison to
the individual progress; we decided to implement this with a competition pattern.
Competition can be a social concept especially when competing teams are formed. In a
more fuzzy sense competition also would have a social dimension because it draws attention
and creates a “motto” for social interaction. According to [5] competition is “the struggle
between players or against the game system to achieve a certain goal where the performance
of the players can be measured at least relatively”.

Workspace awareness facilitates different types of resources supporting ubiquitous
learning in a shared workspace. These resources are fed into the system and visualized using
a various displays. Game elements in this case can be realized using the Clues and Gain
Information pattern. The clues pattern is described in [5] as “the game elements that give the
players information about how the goals of the game can be reached”. The Gain Information
pattern is described as “the goal of performing actions in the game in order to be able to
receive information or make deductions”.

Task awareness supports the learner by facilitating and indicating the accomplishment
of goals. Applying a goal pattern thus extends the abstract task into a concrete set of actions
the participants can choose from for reaching a goal, i.e. accomplishing the task. Being
aware of the progress in accomplishing the task, individually or socially, creates an
additional clue with respect to keeping up a certain momentum of motivation, which is
supported by the score pattern, where score “is the numerical representation of the player's
success in the game, often not only representing the success but also defining it” [5].

3. Methodology and Implementation

Based on the previous analysis and the elaborated research questions a technical design has
been implemented covering different design dimensions for the selected awareness types. A
main point of interest was how the implementation got assimilated and perceived in a social
setting simulating a ubiquitous learning environment. Furthermore the implications for its
usage in a game based learning scenario were assessed experimentally. On day one, the
information clues were given via email only, on day two they were given only with
information displays, and on day three we used both channels.

The scenario selected for application of the game was at a seminar-style international
meeting of PhD students of educational technology and a set of renowned instructors drawn
from around Europe [6]. Initially ascertained user data was used to display clues on screens
installed in the main lecture room (workspace environment), and in the entrance
respectively cafeteria (personal and social environment). The data was grouped according to
the different environments: “professional” information was displayed in the workspace
environment, “personal” and “social” information was displayed in the personal and social
environment.

The following rules were given to the participants: The game was played in several
rounds. At the beginning of each round one of the participants was selected as Mr. X by
random. Periodically the participants received three hints about the wanted person. These
hints described Mr. X in person as well as his/her social and professional life. The task was
to gather information about fellow participants. The participants were prompted to vote for
the person they suspected to be Mr. X. They were allowed to change their mind anytime and
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vote again as long as the current round was open. The round closed once more than 50% of
all participants voted for the right person OR the wanted person was not identified after
giving five times three hints. After each round Mr. X was revealed. The score was allocated
accordingly and could be found in an online high score list. If Mr. X was not revealed by the
participants Mr. X had won the game. Everybody who voted for the right Mr. X got 100
points, everybody who voted for the wrong person got -50 points, Mr. X him/herself got 200
points if not revealed, and -100 points were the punishment for not voting at all.

The game was technically implemented by making use of the Google Application
Engine [7] and the Adobe FLEX framework [8], facilitating the FLAR toolkit [9].

4. Results

The effectiveness of the game with respect to the prospective benefit for social interaction
was monitored in two ways: the user activity (system logs) and the user response to a
feedback questionnaire at the end of the event. The results of the user monitoring were that a
strong influence was measurable for task awareness, where workspace and social awareness
ranked lower. In the questionnaire it turned out that most of the participants had the
impression that the game rather helped fostering social interaction not because of specific
mechanisms like “personal” or “professional” information clues, but simply by the fact that
there was a game being played. From a critical point of view the game in its current form
and limited time frame has not proven to significantly enhance social collaboration. Due to
the overall rising user activity it could, however, be theorized that a growing social bond
between the participants indeed has led to a higher incentive to play the game together, and
not the other way round. Besides the evaluation of data and feedback we could notice that
people would in fact talk about the game in a cheerful way suspecting each other to be Mr.
X. Finding ways how to implement all three awareness types in a more efficient way will be
a matter of our attention in future research.
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Abstract: This paper reports on progress in developing the SVECTAT (Shared Virtual
Environment Complementing Task Achievement Training) method for language
instruction. Testing with tertiary-level learners of English in Japan reveals new perspectives
on the pedagogical and learning characteristics and value of the method, and on challenges
and pitfalls to be considered in its use. Specifically, learners reported particular value from
immediate application of material from classroom activities in real communications through
the medium of Second Life.
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Introduction

Among the serious limitations and challenges of formal language instruction are the
problems of providing sufficient individual instructional time and guidance. Furthermore,
typical formal language instruction faces a wide gap between the material studied in the
classroom and the actual practical application of such material in authentic communications
with speakers and writers of the target language.[1]

The SVECTAT (Shared Virtual Environment Complementing Task Achievement
Training) method has been found to enable learners to experience individual progress (as
measured by self-assessment in ability to achieve specific communication tasks, scoring 0
points for “not able” up to 3 points for “independent”) in less instructional time compared
with a control of traditional face-to-face role playing exercises alone.[2]

The first test divided subjects into three groups: a control group A, which received
instructions and carried out tasks solely in the physical classroom environment; group B,
which received instructions and carried out tasks in the physical classroom environment,
then carried out the same tasks in the virtual environment of Second Life; and group C,
which received instructions and carried out tasks solely in the virtual environment. Group A
showed an aggregated improvement of 18 points, or 32%, group B of 17 points,
or 31%, and Group C of 5, or 1%.

The first test of the method involved a small sample size (twelve subjects) and short

testing period (three hours), half of which was used in groups B and C for familiarizing the
subjects with the use of Second Life. There was clearly a need for further testing.

50



B. Chang et al. (Eds.) (2010). Joint Proceedings of the Work-in-Progress Poster and Invited Young Researcher Symposium
at the 18th International Conference on Computers in Education. Putrajaya, Malaysia: Asia-Pacific Society for Computers in Education.

This paper will present and discuss the results of the second test of the SVECTAT
method. This test was intended to validate our previous findings and to gather feedback and
insights from the subjects themselves. Of particular interest was the self-perceived
educational value for the subjects of being able to immediately apply material learned in
classroom activities in authentic communications in public venues using the shared virtual
environment of Second Life.

1. March 2010 Test
1.1 Methodolodgy

A total of 24 participants (12 male and 12 female, from the countries China, Japan, Mexico,
and Thailand, Tunisia, and Vietnam) were given a succession of tasks to be achieved using
the English language, success being determined by obtaining a tangible result within the
time allocated. Testing lasted for 12 hours over two days.

Based on the findings of the initial control test [2], we chose to conduct this round of
testing by having the 24 participants and 2 instructors co-located physically for the
instructional elements, role-playing, and task achievement within the virtual environment.

Participants first received modeling of the language skills needed for obtaining the
desired result, then each of the participants was separated from the group and asked to
role-play one task at a time with one of the two instructors, then finally to complete the same
task in an open public social venue (Koreal 222,10,24) in Second Life.

1.2 Testing Protocol

The same self-assessment instrument used in the 2009 test served as a pre-test and a
post-test, in which participants were asked to rate themselves on their English language
ability with the 10 tasks allocated. The choices were: “NA” - “not able” to successfully
complete the task; “Competent” - able to successfully complete the task with guidance or
assistance; “Confident” - able to successfully complete the task without guidance or
assistance; “Independent” - able to successfully provide guidance or assistance to others.

2. Results and Discussion

2.1 Results

All participants reported self-assessed improvement in their ability to carry out functional
tasks using English, including tasks which they did not specifically practice in the exercise.
Our findings also reflected the benefits surrounding the physical co-location of instructors
and participants.

2.2 Discussion

The culmination of the exercise was a debriefing and discussion session. One participant
summed up the overall consensus regarding the SVECTAT exercise by saying “the
educational value | experienced was to practice material in the classroom and then
immediately being able to apply it in the real world” (referring to communication with peers
outside the formal educational environment).
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The physical co-location of instructors and participants for the scaffolded learning
activities and instruction, role-play exercises, and finally the learner-guided public
interaction within the virtual environment, seemed to help participants take the skills
acquired in the formal classroom setting and immediately apply those skills in the virtual
environment with the public. This was an unexpected, but very welcome outcome that we
believe requires further exploration.

3. Conclusion

The SVECTAT method when applied to a physically colocated larger sample size
demonstrated the effectiveness of using a virtual environment with access to public
interaction in tandem with traditional scaffolded learning settings.

Participants reported value in using the virtual environment to apply language skills
acquired from classroom exercises with people in authentic English-language settings not
easily replicated in the confines of a formal classroom setting.
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Abstract: In this paper, we propose an in-depth case study of one successful online game
community, Dungeon Eternal X (DeX). This user created and maintained game has been
sustained for eight years, and continues to attract new users, while based on Neverwinter
Nights, a game engine sold in 2002. We suggest that this case has the potential to challenge
conventional views regarding online game communities and their members, and may offer
indications of significance to educational game design and use.
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Introduction

A long-standing obstacle to the success of educational computer games is that they typically
fail to capture and maintain player engagement compared to commercial games[1], and this
problem is evident in the case of multiplayer online games.

Current educational interest is focused on bridging formal and informal learning,

learner-centered, and learner-directed learning. Non-commercial, informal, user generated,
user maintained online game communities may provide useful indications for improving
educational game design, consistent with current theory and priorities.[2]
On the other hand, online gamers are known for negative social interaction, emphasis on
competition over collaboration, and moving to new games and communities rather than
constructing solutions to dissatisfaction. These commonly observed traits of online gamers
lead to the conception that creating and maintaining online game communities successfully
is impossible.[3]

If an online game community can be found that bridges these gaps, sustaining both
players interest and commitment and social functionality, this should be of interest and
significance to the educational game research community.

We propose an in-depth case study of the online game, Dungeon Eternal X (DeX),
and its community. We will show that DeX, first, is a user-generated game community with
no commercial or other outside structure or support, second, has been sustained successfully
for eight years, and, third, continues to use Neverwinter Nights (v1.69), a game first sold in
2002 and last updated in 2007. This will draw on extensive participatory experience in a
wide variety of online game communities; two years of participant observation of the DeX
community; and interviews with creators, administrators and players.[4]
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1. Neverwinter Nights
1.1 Background

Neverwinter Nights (NWN) is a commercial computer game that was sold in 2002, was last
updated in 2007, and is currently discontinued. The game contains a single player campaign
and comes with a program called the Aurora Toolset which allows the user to create original
content (modules) based on the game's engine.

2. The DeX Community
2.1 User-Generated

There are three elements that comprise DeX. First, it is a game instance, called a module,
created using the Neverwinter Nights Aurora Toolset. Second, DeX is hosted through a
Gamespy meta-server. Third, DeX is a community of managers and players, who
communicate both in game and through a forum site created by the community managers.
NWN contains a server program that allows users to host the modules they create on their
computer, which other users can connect to from all around the world through the Gamespy
meta-server. All of DeX's content is created using the toolset, making it extremely easy to
add changes to the module on the server according to the community's interests.

2.2 Non-Commercial

Neverwinter Nights is a commercial game that users purchase. The DeX community,
however, has no commercial backing, and requires no fee to play in. The content comes
purely from the community's interest, and continues to draw and sustain an active player
base. This challenges the notion that successful game communities require financial
backing from the participants and administrators.

2.3 Informal Community

The administrators and developers of DeX do not belong to any formal organizations or
companies that support the game or the community. The goals of the game and community
are not related to outside structures such as enterprise, education, and so forth.

2.4 Continued Success Over Eight Years

DeX was created as one of the first servers in NWN, and is still maintained to this day.
While there have been several changes to the administrator and developer positions, the
community itself continues to thrive and new content is being developed on a daily basis.
Players often spend dozens of hours per week playing on DeX, and the server boasts high
traffic by Neverwinter standards, with 20 or more players playing at any given time,
depending on the days of the week.

2.4.1 Positive Social Interaction and Collaboration Within the Community

While Player Versus Player (PvP) competition is a common sport within the DeX
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community, players collaborate and interact positively to create balanced instances of PvP.
This challenges the common conception that active PvP focused players tend to be socially
destructive and negatively competitive.

2.5 Continues to Use a Heavily Outdated Game Engine

Neverwinter Nights is a very old game, with graphics and other features primitive in
comparison to games released in the past two or three years, yet the DeX community
continues to prosper and appeals to newcomers, who join the community and stay. This
goes against the commonly cited behavior of online gamers, that they are attracted to newer
games and communities abandon ones perceived as older and less “flashy”.

Conclusion

We have proposed an in-depth case study of a successful online game community, Dungeon
Eternal X (DeX). We have shown that DeX is a user-generated game community that has
been sustained successfully for eight years; and is based on an eight year old game engine.
Data will be collected via extensive participatory experience in a wide variety of online
game communities; two years of participant observation of the DeX community; and
interviews with creators, administrators and players.

We conclude that the DeX community will provide useful implications for improving
educational game designs.
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Abstract: At Oita University, lectures were organized for both Oita University students and
students from other universities (also called on-demand students) as a part of an
investigation into the notion of university cooperation. We hypothesized that the
student-focused “face-to-face” lessons would fulfill the blended-learning lessons’ objective
of achieving student interaction. In the final lesson, a review of the lessons was completed
using a learning portfolio. In this thesis, | will not only report the results and examine the
learning effects but will also discuss the review of the learning portfolio.

Keywords: blended-learning, on-demand, group work, university cooperation

Introduction

Many universities in Japan often fill classes by sharing classes with each other. However,
universities usually just offer their main classes to other institutions by using on-demand
video contents, video-conference or other e-learning systems. These modes of delivery are
easy for the university’s staff to share their classes, but some students are not interested in
on-demand only classes. They cannot continue their course as they lose motivation. We
know the importance of online mentors to support students’ learning. So we used mentors in
other classes. But mentors alone were not adequate in sustaining students’ motivation.

One way to solve these problems is to use the blended-learning class [1]. Blended-learning
incorporates the advantages of the “face-to-face” class with the advantages of e-learning. At
Oita University, we examined a class entitled ‘Introduction to Oita’ and allowed other
universities to participate in it as an on-demand class. “Face-to-face” lessons were held in
the middle of the term. The aim of these classes was to inspire learning through group
interaction. The organization of this class was difficult because each theme was different, so
the students were not easy to combine some knowledge that they learned by the face-to-face
classes. In order to solve this problem, we utilized the learning portfolio. We organized the
minute paper as a learning portfolio and supported their combination of the knowledge that
they learned at the end of the term.

This research focused on “face-to-face” group work in a blended-learning environment and
discussed the effectiveness of the reflection using the learning portfolio.
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1. The Objective of the Research

In this research, we examined a teaching module entitled ‘Introduction to Oita’ which was
developed at Oita University as a common subject throughout all faculties. The students
learn not only about the industry in Oita but also learn about Oita’s culture and history
across different themes. Approximately, 90 Oita University students took this particular
class while 28 other students registered from other universities and took the lessons online.
All students handed in their minute paper where they wrote about their thoughts, ideas or
opinion they got from the classes [2].

The on-demand students took advantage of a ‘Moodle‘, which is an on-line Learning
Management System (LMS). The LMS had four mains functions; (1) Watching on-demand
videos. (2) Submission of minute paper. (3) Questions (4) Interaction through a class BBS.
By using ‘Moodle’, the students could ask questions, watch the videos and submit reports.

¢2) Oia UniversityGIon:

W WY

Figurz-'.lvi—.'sr(:reenshotjaﬁﬁar log in Figure.2. Watch};h‘g the video of class

The 10th and 11th classes were “face-to-face” lessons. Both on-demand students and Oita
University students were connected to the learning facility. Then, groups were constructed
and students worked cooperatively. In this research, we focus on group work and investigate
the learning effect by the group work.

2. Research design

2.1 “Face-to-face” class and group work

For the “face-to-face” classes, we divided 69 students into 12 groups consisting of 6
members. In order to facilitate the discussion between Oita University and students from
other universities, we gave them some themes. Initially, every group discussed and
determined their projects. Subsequently, the students were reorganized into a new group by
the jigsaw method [4]. In this group, the students exchanged their original group’s opinions.
After the students considered the knowledge that was gained from the opinion exchange in
the jigsaw group, they summarized and presented the project in a poster. Additionally, a
survey about the group work was completed during the last class.

2.2 Reflection using the learning portfolio

In the final class, we returned the students’ minute papers to the students as a learning
portfolio in order to facilitate their combination of the knowledge and review of all classes.
For the purpose of these activities, we checked all the minute paper and had all students
discuss what they learned through this course. Through an online assignment, they had to
answer the question ‘what did you learn in this class?’ The students recognized and picked
out the key-words from minute papers and exchanged their opinions with other members.
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3. Results of the Questionnaire

There were 69 students who attended the “face-to-face” classes in the middle of the term. In
the group work, each group tended to gradually discuss and then present the poster at the
end. We analyzed the results of the questionnaire in Table 1. The followings are the four
questions that were asked in the questionnaire; (1) Did you enjoy the group work? (2) Were
there any new findings in the interaction activity? (3) Do you have the motivation to
complete the subsequent lessons? (4) Should we try this type of lesson next year? Each
question was evaluated out of 5.

Tablel. Questionnaire results

Students on-demand Oita-university students
Questions | Average (standard deviation) | Average (standard deviation)
(1) 4.26 (1.01) 4.22 (0.86)
(2) 4.37 (0.98) 4.12 (0.91)
(3) 4.32 (0.98) 4.02 (1.01)
(4) 4.53 (0.82) 4.22 (0.88)

According to the t-test that was done using the figures in Table 1, there was no significant
difference between on-demand student and Oita University students. However, according to
the result of questionnaires, we obtained positive opinions such as ‘I would like to
participate in the lesson again’ or ‘I should have more time to participate in the lesson’. It
means that on-demand students took part in the face-to-face lessons willingly. Additionally,
many similar opinions such as ‘I acquired much knowledge about Oita’ and ‘I acquired the
expression skill” were written on the reflection forms. We can suggest that the students
could combine their knowledge about Oita that they learned through the course.

As a result of course evaluation, we could pass 67 students who participated in face-to-face
group work activities. It means 97.1% passed, we could say this ratio is very high.

Conclusions and Future Work

We came to the conclusion that all of the students were inspired to learn through both the
“face-to-face” learning and the blended-learning. On-demand students were able to display
a positive attitude towards every class and could thoroughly consider every lesson despite
learning across different themes. This could be attributed to the effectiveness of the learning
portfolio. Our future work will look into the effect of blended learning on student grades.
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Abstract: We first present the concept of Example Choice which links formal principles in
science to examples that students find interesting. We then describe a platform —
ExampleWiki — which allows teachers to contribute and retrieve examples and students to
choose the most interesting examples in order to learn formal principles.
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Introduction

Modern technology - especially the Internet - enables educators to let students choose from
examples of their interest before or after they gather in class to discuss the formal principle
which underlies all those examples. With example choice [11], we have developed a
theoretical framework with implications for practice. Our first laboratory study on example
choice shows that students are both more interested and use more time to learn the formal
principles.

To implement example choice, we developed ExampleWiki, a web-based platform with a
backend database that combines formal principles with students' personal interests by
providing real life examples. This platform will allow entering, editing and retrieving formal
principles and examples. Currently we focus on mathematics, with applications in science.
The platform supports self-regulated learning that is adapted to the students' skills and needs.

1. Theoretical Background

Both constructivist and situated learning approaches have been criticized by cognitive
psychologists. Some constructivist methods — such as pure discovery learning — generally
have been proven ineffective [10]. Although some studies documented better understanding
of arithmetic operations when they were performed in everyday situations (e.g., [4]), situated
learning is often inefficient (see [1]). A proven learning method is to combine teaching of
basic principles with practice in relevant settings, as shown in studies on learning to throw
darts to targets underwater [8], or on sexing chickens [3]. In the latter study, novices learned a
formal principle that enabled them to perform the task within 20 minutes at an expert level,
practitioners who never have learnt the formal principle needed years to attain expert
performance from mere practice.

When constructivist approaches apparently fail to provide high-quality science teaching: Shall
schools go back to traditional modes of teaching, e.g., teaching formal principles and
presenting an example which often is unattractive to students, such as teaching probability
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calculus with an example from gambling? We do not think so. Modern information
technology makes possible what would not have been possible two decades ago. For example,
a teacher could not think of giving different examples — suited to individual interests — for
every student. Teachers often do not know the individual interests of their students; even if
they do, they do not know good examples connected to each topic of interest; even if they do,
they are not able to present all examples simultaneously.

We address these issues by building a shared platform including a database that provides
different examples for formal principles. Teachers then have a choice: Before or after
presenting the basic principle, they either can let students work on their favorite examples, or
they can print out examples and distribute them to the students. The use of different examples
for each individual student does not stop here: For example, a teacher can assign the task that
some students have to present their favorite example in class so that every student gets
multiple worked examples that illustrate the principle to be learned (see [2] for the use of
multiple worked examples).

2. ExampleWiki

In recent years, Wiki technology has become a popular pedagogical tool to support
information dissemination, sharing knowledge resources, and collaborative learning [12].
ExampleWiki can facilitate the community of practice [9] and community of interests [6].
ExampleWiki provides a platform that allows entering, editing and retrieving formal
principles and examples. The system architecture includes three main components: examples,
short explanation of the formal principles linked to the related examples, and the formal
principles themselves. This design reflects the principle of example choice [11]. The
prototype is shown in Figure 1 and it is based on MediaWiki.

EXAMPLEWIKI MAIN PAGE | ABOUT | HELP | FAQ | SPECIAL PAGES | LOG IN

Find Printable version | Disclaimers

—
Go| Search Main Page

From ExampleWiki

Browse

Welcome to ExampleWiki
The of for mathematics and science teaching.

Subjects:

Biology {All domains} {All example topics}; {All examples}

Mathematics {All domains} {All example topics} {All examples}

Physics {All domains} {All example topics} {All examples}

For: Contributors/Editors Teachers Students Parents

Special pages
pages

About ExampleWiki

View source | Discuss this page | Page history | What links here | Related changes

Main Page | About ExampleWiki | Find:
Go| Search
This page has been accessed 1,165 times. This page was last modified on 24 August 2010, at 12:23.

Figure 1. ExampleWiki main page

3. Discussion

Hoffmann [7] reported an intervention study that comes close to ExampleWiki, but it did not
include example choice. She assessed what could make basic physics training in high school
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more interesting for both boys and girls. She then connected formal contents to contents that
students judged as being interesting and compared this interest-based instruction to more
traditional instruction. She indeed found that interest-based instruction helped increasing
physics achievement, and students became more interested in the topic. Another approach lets
students generate examples [13]. The idea is that understanding is promoted by construction
of own examples. Our approach does not preclude that students later construct their own
examples and even submit it to ExampleWiki, but before students can construct their own
example, they have to know a minimum about the formal principle. In line with criticisms
from the viewpoint of cognitive psychology [10], we start with guiding students to elaborate
on the formal principle before they then may construct their own examples, as proposed by
[13].

Our long-term goal is to create a web-based learning environment that helps teachers “making
things interesting” by connecting what students have to learn to what students are interested
in. Such an environment allows teachers to contribute and retrieve examples and students to
choose the most interesting examples to learn formal principles. One scenario for using such
an environment could be that after choosing an example, students can answer a question that
relates the example to the formal principle. The student gets feedback from the environment
and then is instructed in class about the formal principle. Such a tool would facilitate diversity
in teaching that an educator could provide only with much effort, and it provides teachers
with multiple good examples from the same topic. In sum, we try to link formal principles
that are not interesting in themselves to topics that are intrinsically interesting; thus,
fascination for a formal topic may be elicited by the fact that it helps understanding more
deeply the things one has a real interest in — according to Dewey [5] the only proper way of
“making things interesting”.
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Abstract: Instructional design is critical to the success of blended learning development.
This paper investigates the implementation of instructional design in a blended learning
environment in order to develop a model of practice for improving teaching effectiveness at
sub-degree level. Implementation steps of instructional design are identified, and templates
for teachers to facilitate blended learning course development are illustrated.

Keywords: Instructional design, blended learning, e-course development

1. The Blended Learning Development Project

Blended learning is literally defined as the combination of traditional face-to-face classroom
learning with a certain minimum level of basic e-learning features incorporated (Graham,
2005). To enhance the quality of learning support to the students, the School of Professional
and Continuing Education of the University of Hong Kong (HKU SPACE) had introduced
the Blended Learning Policy in 2004. Together with over ten years in practicing e-learning,
HKU SPACE used the pedagogy-driven approach to develop e-courses for complementing
and supplementing the face-to-face learning delivery (Cheung et al, 2008). In August 20009,
a two-year e-course development project was kicked off for developing a blended learning
model for improving teaching effectiveness in sub-degree accounting courses. After the first
year implementation, all blended learning materials of the project were designed and
developed. This paper serves to share our experience and some preliminary findings from
the project, with a focus on the implementation of instructional design for blending learning.

2. Implementation of Instructional Design in the Blended Learning Project
2.1 Project Team with Academic and IT Staff

Restauri (2007) suggested teachers should work as instructional designers, technology
specialists and course administrators at the same time in the blended learning mode. Biggs
(2003) mentioned that many institutes often wrongly deployed the IT experts only to carry
out e-learning development. According to our experience, an e-learning development
project should be developed by a project team, consisting of academic and technical staff
(Cheung et al, 2009). Therefore, instead of developing the e-course by a group of teachers or
IT developers solely, the programme team, teachers, instructional designer and IT experts
were to join together to form a project team.
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2.2 Instructional Design

The project team identified the major difficulties encountered by teachers in developing
blended learning course were insufficient knowledge on how to start with the development
and how to continue the development. Instructional tools and design strategies are important
components for successful blending and all the components within the instructional method
should be appropriately integrated (Rossett et al, 2003). In this project, ADDIE model was
chosen by the project team for e-course development after evaluation of several models,
such as Dick and Carey model and Instructional Development Learning System (IDLS).

2.3 Key Steps of Instructional Design

Hollis and Madill (2006) found that teachers had pedagogical difficulties in adapting to new

instructional delivery methods. Even though the teachers were asked to follow the model to

develop e-course materials, they puzzled in how to implement it. In view of this, we
developed a six-step paradigm in instructional design to support blended learning to enable

the teachers to develop the e-course step-by-step (Cheung et al, 2010):

*  Create an overview for the course. The teacher would develop an initial plan for the
course structure, teaching and learning strategies, learning objectives, teaching plans
and assessment methods.

*  Write the re-designed lesson plan. The teacher would re-design the lesion plan to
explore how e-learning can be integrated into the face-to-face learning.

*  Prepare the lesson materials. Following the re-designed lesson plan, the teacher
would prepare the lesson materials, such as handouts, notes, presentation slides and
video clips. Assessment questions and discussion topics would also be prepared.

*  Perform research and prepare resources. The teacher would then perform research
and prepare extensive educational resources to support the teaching and learning.

* Incorporate into learning management system. The lesson materials, together with
the open education resources, are packaged as learning objects for incorporation into a
learning management system.

* Review the created lessons and materials. The teacher would finally review the
lessons and materials before course delivery.

2.4 Working Templates for Teachers

The six steps were intentionally designed to minimized uncertainties of teachers to develop
blended learning course and to attract more teachers to develop blended learning in the
future. By implementing the six steps one-by-one, the teachers were guided to develop the
blended learning course. First, teachers were asked to create an overview for the blended
learning course by filling in a template. Contact hours, teaching strategies and teaching plan
including pre-class activities, in-class activities and post-class activities are the required
fields. Then, the teachers were asked to write a redesigned lesson plan by filling in another
template. Detailed learning activities to be carried out by both teachers and students were to
be listed in the template. The two templates are illustrated as below:
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Course Title Teaching Plan
Course Hour Week  Topic  Tasks
Course Code o
HHH .
Contact Hours Lecture and tutoral ___ hours x;EXdaSS
Practical hours r-class
e-leaming hours fisis
post-class
Total —hours v
Pre-requisites
Course Aim HHH HAHH pre-class
1T
Teaching & r-class
Learning fiis
. post-class
Strategies WA

Figure 1. Course Overview Template

Week 1
Teacher Student
Pre-Class Activities
Class Preparation 1. Put a flash game an the platform 1. Play the flash game
2. Create a topic for online discussion 2. Express views in the forum

In-Class Activities
Lecturing 1. Conduct the lecture with PPT slides 1 Discuss and present

Group Discussion 2. Seperate the students into groups their ideas
Post-Class Activities for discugsion and presentation

Chaptar Review 1. Prepare a chapter quiz 1. Angwer the quiz

2. Prepare a chapter review PPT file 2. “iew the chapter review

Figure 2. Sample of Redesigned Lesson Plan Template

3. Conclusion

Blended learning is widely adopted in the delivery of quality learning. Institutes adopt
different extents of e-learning to supplement and complement traditional face-to-face
teaching. The role of instructional designer is important in bridging academic and IT staff
during the e-course development process. In our project, instructional design was applied
and six steps were identified for teachers to follow when developing the blended learning
courses. With guided instructions, teachers successfully designed and developed their
courses very effectively. The blended learning courses are now developed and launched in
the e-learning platform. The courses will be delivered to students in the new academic year.
In the following year, we will focus on evaluating the effectiveness of the blended learning
courses and making further improvement to enhance teaching and learning continuously.
The effectiveness of the six steps of instructional design will also be evaluated. These steps
will be introduced to more teachers to help them to develop blended learning more easily.
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Abstract: Creation of virtual environments and simulations has helped to expand student learning
experiences across the medical sciences and, in health care, enhanced patient understanding of their
own pathologies or even modify behavioral patterns through integrated biofeedback control
methodologies. Collaborative work is underway to bring imaging science technologies from the
Rochester Institute of Technology (RIT) together with scientific data generated through the Department
of Psychiatry/Forensic Drug Diversion Clinic to create new, interactive computer-assisted simulations
for educational and therapeutic applications. Over the past seven years, RIT faculty of the Human
Visualization Project (HVP) have worked within a multidisciplinary team of graphic artists/medical
illustrators, software engineers, game designers, biochemists, and anatomists to generate scientific
images and animations of select organ systems from the gross to molecular level of detail. Work is
underway to create virtual models of the brain and neuronal pathways known to be affected by chronic
abuse of illicit drugs with particular attention paid to structural and physiological adaptations that
become manifest as altered patterns of (criminal) behavior in the addict. Progress is being made to
generate a library of virtual 3D models that would serve to educate health care personnel and patients
about the dangerous effects of chronic drug abuse. Additionally, computer-assisted
images/environments will also be created as a complement to biofeedback equipment designed to assist
the drug abuser with behavior modification. This cultural shift in pedagogy will prove beneficial to
students, faculty, and patients with the desire and ability to take advantage of the growing power of
visualization technology.

Keywords: Virtual reality, science visualization, drug abuse, neurotransmitters, biofeedback

1.0 Introduction

Collaborative efforts are underway to develop state of the art virtual reality interactive tools
and a bank of virtual images and models in support of both educational and clinical
psychology intervention methodologies. When completed, fully interactive, virtual models
will help medical personnel (residents, interns, fellows, allied health professionals) learn
about the effects of alcohol and illicit drugs on brain, behavior and organ system function as
a result of chronic abuse and adaptive physiological change. This innovative blend of
technology and pedagogy will be combined with more traditional tools to create a virtual
library of educational materials. Such an approach will provide a deeper learning experience
for students training across diverse fields of study at Yale University School of Medicine
(e.g., psychology, psychiatry, nursing, physicians), on the RIT campus (physician assistants,
biomedical sciences, psychology, clinical chemistry) and ultimately adapted to support
widespread dissemination to the general population at-large. In addition, a new set of
models within a fully interactive virtual tool accessible through any standard desktop
computer is being tailored and built into current therapeutic biofeedback technologies to
teach chronic drug abuse clients about the negative effects of drugs on their health complete
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with pre/post testing and options for direct feedback and reflection on their own experiences
and consequences of criminal behavior.

2.0 Creation of Virtual Models

New, 3D models of select regions of the brain, corresponding neuronal pathways, and
detailed neurotransmitter actions are being constructed down to the molecular level to
demonstrate the structural and physiological adaptive changes known to occur during
chronic drug/alcohol abuse. Correlates will also be drawn to connect dysfunctional
behavioral consequences (i.e. criminal behavior) to neurotransmitter and physiological
changes known to occur in the brains of chronic abusers. Initially, the focus has been to
create images and educational materials that relate to the multisystem effects of alcohol
abuse. From an initial set of graphite, 2D storyboards, 3D virtual models of organ and
cellular structures are created using animation software, Maya3D, to show molecular and
biochemical effects of alcohol that lead to structural changes and adaptations in the brain
and liver of diseased patients. Within a standard desktop display, these 3D environments
provide users demonstrations or full maneuverability to visualize and learn about disease
processes above and beyond what is possible through simple 2D graphics and text. The next
step is to move on to create models to show the effects illegal drugs such as
opiates/morphine,  benzodiazepines,  cannabinoids, cocaine  metabolites, and
methamphetamines have on brain function at the cellular/molecular level as a means of
helping users learn about underlying causes for physical and chemical addiction. In each
case, molecular models of specific drugs and select neurotransmitters (derived from the
Protein Data Bank) will be built into 3D brain neuronal models by the same methodology
described above. In the past, we have used this same approach to create virtual
environments and educational models of the heart, lung, liver, kidney, spleen, pancreas,
kidney, and the entire musculoskeletal and peripheral nervous systems. In each case,
special attention was paid to accurate anatomical detail based on quantitative data available
in the literature and through scanning/transmission electron microscopy studies.

3.0 Development of Educational Materials

Our virtual training tool will be adapted to include narrative and imaging content around
effects of alcohol and drugs on neural pathways, clinical manifestations, treatment, and
health policy consistent with current literature. The user will have the opportunity to
observe animated demonstrations and/or to maneuver their way through a virtual
environment to examine specific structural details and hyperlinked text-based explanations.
A strength of the proposed protocol is that a survey will be incorporated into the tool to
assess trainee attitudes, knowledge of drug abuse, and connections between structural
change and behavioral patterns in the abuser as well as rating the content of the modules at
pre and post interactive tool use.

4.0 Use of Simulation in Clinical Intervention
Within the scope of a psychiatric therapeutic intervention at our clinic, interactive computer
technology as an integral part of biofeedback allows a patient to role-play and be immersed

in a skill training exercise to support healthier communication and anger management skills.
In the past, in the Forensic Drug Diversion Clinic, use of a virtual system has helped users
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by guiding them through cause and effect-based interactions to provide them with
personalized feedback through employment of pre & post interactive game/quiz formats.
Clients are posed questions pertaining to anger management skills, communication skills,
and negative consequences regarding alcohol and drug use as it pertains to healthier
lifestyles. In response to simulated situations, patient physiological responses such as heart
rate, visual eye tracking, phonetic indexing [e.g., pick up “I feel” statements and profanity],
and loudness of voice are recorded to provide additional data. As well, video footage of
clients during their interactive role-play provides feedback regarding how they looked
(nonverbal communication) and sounded (content/verbal communication skills), while
probing them to assess their responses to simulated situations. Interactive characters and
sounds are provided to coach, give thumbs up and light positive sounds for positive
feedback when a desired behavioral response occurs. All patients are counseled with new
skills at the end of each role-play for each scenario they role encounter (communication
skills training, anger management, conflict resolution, coping with criticisms, coping with
high risk situations). Each week, patients participate in the interactive role-play and receive
feedback and tested on skills acquisition for a total of 12 weeks.

To expand our capabilities, the plan is to build an interactive touch screen desktop
application that allows communication between the patient and a Virtual Character (VC).
The VC will be able to react to the user’s input and manage the user’s communication level
by manipulating a pre-defined response. While being recorded, the VC will perform
role-plays of typical scenarios that occur just prior to domestic violence dispute. For
example, in one “real life” vignette, the client comes home late, was out drinking, and does
not call and the VC is upset. The VC role-plays three unhealthy communication styles
[passive, passive-aggressive, and aggressive] and eventually role-plays a healthy
communication style [assertive] in response to the patient’s healthy communication style. It
is the intention of the collaborative research team to also incorporate anatomical and
physiological neuronal models to help educate patients about the effects of chronic drug
abuse particularly as pertains to behavioral changes and errors in judgment. The hope is to
interface physiological signals (heart rate, skin conductance, eye-tracking) as part of a
“biofeedback game” so patients can work to impact changes that would affect positive
functions within the virtual neuronal models. This system is consistent with technological
advances in game design i.e., in a “biofeedback game”, people navigate the game by
changing something about their body in a conscious or unconscious manner. Such games
are often designed along a reward model, with the game rewarding the player when she or
he achieves a desired change. Design of randomized clinical trials is currently underway to
assess the efficacy of these virtual reality tools and role-play in effective improvement of
patient health.

The mission of this project and collaboration is to discover, exploit, and build computer
software and hardware solutions that will enable teachers and learners to take full advantage
of the latest visualization technology. In sum, should the results of this study show
favorable outcomes, it has the potential to lead to future studies that could greatly improve
the overall health of men, women and their families. This innovative virtual reality tool can
be easily replicated, disseminated, and sustained in real world clinical settings.
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Study at Universiti Putra Malaysia
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Abstract: In this paper, the researchers describe a study that aims to explore the factors that
can influence the use of e-forums in Putra LMS, the official Learning Management System
of Universiti Putra Malaysia. Seven factors have been identified based on past studies:
behavior - instructors or moderators and peers, discussion contents, knowledge, individual
characteristic, technical aspect, incentives and time constraints. The study is currently
underway and the outcome of this study will be pertinent to instructors to encourage more
students to utilize e-forums as a means to enhance and sustain their knowledge learnt.

Keywords: Factors, use of E-forums, undergraduates
Introduction

Student discussion is a crucial component in interactive online learning environment [16, 6,
4, 21]. Discussion is a dynamic approach that encourages student interaction and active
participation in the teaching-learning process [19]. In order to create an active student
discussion, they have to communicate with one another. The major advantage of discussions
is the total quantity of interactions that occur and the learning that results from the
interaction [18]. Student participations are crucial in order for the discussion activity to be
successful [5, 21]. However, interaction among students is more complicated to support [7].
Undoubtedly, even though e-forums are available 24 hours 7 days a week, it does not mean
students will use it effectively [21] and participate actively [12]. Problems usually arise
when the majority of students only posted one message only and never participated again;
hence, no further communication occurs [7]. Therefore, understanding how to promote
student contribution in e-forums has become increasingly crucial [2].

1.1 Factors influencing the use of e-forums

Past studies have shown that, several factors contribute to student participation in e-forums.
The factors are: (a) behavior - instructors or moderators and peers [8, 10, 9, 11, 13, 20]; (b)
discussion contents [8, 10, 3, 14]; (¢) knowledge [10, 7, 11, 15]; (d) individual
characteristic [10, 1, 15, 20]; (e) technical aspect [10, 12, 17]; (f) incentives [10, 5, 7, 20];
and (g) time constraint [2].

1.2 Research Framework
The research framework was developed based on the literature review of past studies. The

research framework is illustrated in Figure 1. The independent variables of this study are;
behavior (instructor/moderator and peers), discussion contents, knowledge, individual
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characteristics, technical aspect, incentive and time constrain. The dependent variable of
this study is the use of e-forums in terms of students’ contribution or participation in
e-forums.
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Figure 1: Research Framework
2. Research Objective and Research Questions

The main objective of this study is to investigate the factors influencing the use of e-forums
in an Learning Management System among undergraduates at Universiti Putra Malaysia

(UPM). The research questions of this study are listed as follows:

e  What is the extent of e-forums use in the Putra LMS?

e  Which is the best predictor of factor influencing the use of e-forums: behavior, discussion contents,
knowledge, individual characteristics, technical aspect, incentive, or time constraint?

3. Research Method
3.1 Population and Sample of the study

The population of this study is the undergraduate students at UPM who are using e-forums
in addition to the conventional learning. The researchers will acquire the list of lecturers
who are active users of the Putra LMS from the Centre of Academic Development (CADe),
UPM. Based on the name list, researchers will then identify lecturers who are using
e-forums as part of their instructions. The accessible population for this study will be the
total numbers of students obtained from the student name list name given by the respective
lecturers. The sample size for this study is 106 undergraduate students. This figure is
derived from the formula N >= 50 + 8(7) where seven is the number of independent
variables measured [22].

3.2 Instrument
Three instruments are use in order to collect data for this study: (a) students’ postings on the
e-forums; (b) survey questionnaire measuring the seven aforementioned factors; and (c)

interview sessions with students where they will be asked for their opinions in relation to the
factors influencing their e-forums use.
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4. Concluding Remarks

Data collection will commence in late December of 2010. The findings of this study will be
crucial to instructors who face challenges when encouraging their students to participate in
e-forums discussions.
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Abstract: Writing is important because students are through written language to express
their ideas to interact with others. However, only few students like writing; on the
contrary, most students like scribble. We hope to improve students' interest through
scribbling and writing a story on their own or with others. Step by step from scribble to
writing, we want to let students feel that they are doing creative works instead of formal
writing. Hence, we develop an on-line scribble environment to assist students’ writing and
to improve their interest of writing, entitled Crazy Brush. We facilitate students to write a
story with their produce of scribble. The study process described as follow: firstly, we
examined children's the produce of scribble; secondly based on the pilot results, we
designed a system which would improve students’ interest of writing; finally, we explained
how to use Crazy Brush to assist students’ writing. Future work will examine the effects of
Crazy Brush and further adjustments in the system design.

Keywords: interest of writing, scribbles environment, creativity

1. Introduction

In 2003, America's National Commission on Writing proposed a concept, as “The
Neglected "R™: The Need for a Writing Revolution” [1]. They considered that writing can
enhance students thinking, reasoning, and communication skills. So students should first
learn to write and to learn better. However, the past education tends to ignore the
importance of writing [1]. Besides, some studies report also indicated that students think
formal writing is not bad, but they do not want to write because it is not fun [2]. Several
studies [3, 4] have suggested that comic or graphic novels style could enhance students’
writing interest. Words could express the full meaning of picture, and pictures could show
the things that words cannot express. If we could combine writing and scribble, writing
will be more fun for students to learn.

Hence, we design an on-line scribble environment to assist students’ writing and to
improve their interest of writing, entitled Crazy Brush. We hope the Crazy Brush system
could let students draw their scribble and have fun, and meanwhile students would write a
story about their scribble. In other words, students would find the interesting element from
the process of drawing their scribble and transfer into writing. Next section, this paper will
focus on describe the scribble system develop process and activity flow.

2. Designing the Scribble Environment: Crazy Brush

The main sources of writing include two ways: one is reading and the other is life
experience. The Crazy Brush system would provide a writing channel and students could
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write a story through describing others’ scribble. Through the system, students could
mutually share ideas and maybe they could get more creative inspirations and ideas which
will not be limited to reading or experience. The study process described as follow: firstly,
we examined children's the produce of scribble; secondly based on the pilot results, we
designed a system which would improve students’ interest of writing; finally, we
explained how to use Crazy Brush to assist students’ writing.

2.1 Examining the Scribble Capability of Students in Pilot

The main purpose of the pilot is to understand students’ scribble and writing capability.
The former means that how students can scribble a story. The latter means that how
students speak their own scribble and write a story. We had ten students from a
kindergarten, and they based on their ideas and created scribble on the paper in 30
minutes. After they finished scribbling, we interviewed students about their creative
concept, and let students tell a story by reading their own scribble picture.

Figure 1 showed that one student’s scribble picture and it means that he wanted to go to
the beach. We found that most students are able to scribble and they would talk about the
scribble idea. Although some students could not clearly express their meaning on the
picture (Figure 2), maybe the process of scribble could stimulate students’ creativity and
ideas from other children. From the above initial observation results, we could find that
kindergarten children already have the capacity of scribble and describe their ideas
through scribble and speak.
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Flgure 1 Klndergarten student scribbles’ picture Figure 2 Kindergarten student scribbles’ picture
2.2 Designing of Crazy Brush

We hope system design is flexibility and it could support various activities, whether in the
classroom or after school. The Crazy Brush system function contains three parts: scribbles,
story writing, and portfolio. Therefore, before using this system, students must first login
ID and password.

Scribbles: The system provides the most basic functions, for example: brush, eraser, and
color etc, see Figure 3. Using the eraser tool can easy clear unwanted drafts and the undo
tool can quickly return to the previous step. Paper cannot provide these functions. The
button design principle is intuitive which could avoid children's cognitive overload.
Students could scribble through system function to name their scribble. The system will
also investigate creator the sources of ideas: (1) imagination, (2) their own experience, (3)
reading experience, and (4) other. After the completion of creation, the students could
choose whether to share their scribble picture with others and the scribbles could become
one of storytelling resources.

Story writing: Students have to write a story in light of choosing their own scribble or
others’. Students can use keyboard input words or handwrite on the screen (Figure 4).
Students have to input a story topic and the system will search related words. Students can
write a story using related words. In this part, the system provides video and sound
recording functions and students could telling a story according to their write story. After
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story writing or telling, the students could choose whether to share with others and to
publish to portfolio.

Portfolio: The portfolio function would collect students’ scribble and story and students
could review all their works. They could press the triangle button and watch others’
creative writing or speech (Figure 5). Paper cannot record students scribble process, but
the system provide this function. In portfolio, students can see others scribble process, and
they can learn from each other. In addition, the system also provides recommend feature,
students can vote their favorite creation. We hope to make writing more fun and let
students do the initiative writing.
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2.3 Activity Design

This section describes the Crazy Brush system how to use in the classroom learning
activities. In the activity, teachers provide a scribble topic. Through the topic, students
cooperate with each other to scribble and to write story. The system randomly divided
students into groups, 5-6 members per group, students have to collaborate to discuss and
complete a scribble story with others. The learning activity includes 4 steps. Step 1,
students will need to search related vocabulary with the scribble topic and discuss with
group members, and complete the story. Step 2, students scribble must be completed
within a limited time. Step 3 students look at scribble picture and complete story writing
together. Step 4 the system randomly selects a student to share story. The Crazy Brush
system can support a variety of activities, but we offer just one example here.

3. Conclusion & Future Work

Writing skills and express ability are not separate. When writing becomes a work, the
students will gradually hate writing and feel pain. This study tries to combine scribble and
writing activities. We designed a Crazy Brush system to assist story writing, to provide a
stress-free space, and to let students showing creative. Through this approach we want to
improve students’ interest of writing and to let students taking the initiative writing.

Next, we will have an experiment into a kindergarten to understand students’ writing
situation and the effect of Crazy Brush system. We will explore to students use the system
through the frequency, to determine whether the increased their interest of writing. We are
hopeful that future research will provide more detailed results. Besides, we also hope to
design the variety activities, and to explore the Crazy Brush system whether could train
arts, literature literacy.
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One-to-One Classroom Technologies
Transforming Teaching and Learning Practice
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Panelists: Hui-Chun CHU, Taiwan / Robin LIN, Taiwan / Noriko UOSAKI, Japan /
Chengjiu YIN, Japan

Researchers into technology-enhanced learning are increasingly aware of how new
learning tools based on mobile and ubiquitous technologies impact daily life. Therefore,
research into one-to-one learning (http://www.gl1tol.org/) has focused on the tools (such as
pencils or computing devices) adopted by students for learning. Students in a one-to-one
learning scenario use handheld devices fitted with wireless communication capabilities for
various learning activities. These handheld devices may improve current classroom learning
in the following ways: they connect the classroom to the outside world, facilitate social
learning process, and contextualize learning experience.

One-to-one learning is based on the belief that people learn differently as a result of
owning personal computing devices [1]. The attributes of these devices, including
portability, connectivity and context sensitivity, can transform the learning process
from productive knowledge acquisition to active and social learning. The argument that
one-to-one computational environment may alter the way that people learn is largely based
on the ownership of learning devices. Learners who have their own computational learning
devices can obtain newly enhanced learning experiences. As a result, many new learning
scenarios, which envisioned the possible leaning contexts in the future, were proposed.

However, as computational power is becoming ubiquitous, we could access
computers and the Internet, even when we do not carry our own laptop computers. The
ownership of devices and the mobility of the personally-owned devices is no longer a
critical issue. Accordingly, one-to-one learning should not refer solely to learning
with handheld devices. An analogy that explains the necessity of the ownership shift is that
vehicle venders do not advertise that their vehicle small enough to be mobile and carried
between different continents when every family has their own vehicle. The critical issue
becomes the promotion of the desire to exploit the usage of the vehicle to achieve a better
life style. In the same vein, the current technological and the social environments, compared
to those when the notion of one-to-one was proposed, have been changed significantly. It
has to address these changes in the research and practice of one-to-one learning. Therefore,
a new line of research and practice, that highlights both social and technological innovation
in order to support and amalgamate contemporary social learning theories, will become
more and more imperative than before. The aim of this symposium was thus to expose the
current researches and emergent practice which address the aforementioned social
and technological innovations.
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1:1 Mobile-Assisted Seamless Learning: One Learning Hub? Or
Multiple Devices for More Holistic Learning Experience?
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With research in CUMTEL ongoing for a decade and through rapid evolution, there is great
diversity in the scholars’ and educators’ conceptual understanding and approaches to
harnessing mobile and ubiquitous computing. Barbosa and Geyers’ [1] view summarises the
essence of one of the latest developments of mobile learning, characterised by 1:1, extensive
(perhaps 24x7) access to mobile devices — it is about “increasing a learner’s capability to
physically move their own learning environment as they move.” This would transform
students into genuine “nomadic learners” [2]. Hence, this development is about creating the
impact of stitching the learners’ formal and informal learning contexts together to lead
towards seamless learning and making their learning experiences more personalised.

Chan et al. [3] define seamless learning as a learning model where a student can
learn whenever they are curious in a variety of scenarios and in which they can switch from
one scenario or context (such as formal and informal learning, personal and social learning,
physical world and cyberspace, etc.) to another easily and quickly using the personal device
as a mediator. So, what kind of mobile device is more suitable for seamless learning?

Despite the usual criticism of the form factor and limited computing power,
smartphones (or the “obsoleting” PDA’s) have the advantage of instantaneous turning on
and off, and being more blended or assimilated into everyday life experiences. The use of
the mobile device would become a routine practice for learners and general users [4].
Rogers, Connelly, Hazlewood and Tedesco [5] argue that such devices tend to be used for
short bursts of times (e.g., entering and comparing data, looking up and reviewing
information, sending texts or photos to remote people, map navigation and geotagging) to
support foregrounded physical activities (e.g., observing, probing, measuring) in a
particular environment (e.g., city centre, forest). A potential benefit of being able to switch
intermittently between activities and foci of interest is to provide multiple opportunities for
students to step in and out and reflect upon these transitions. In so doing, it could deepen
their understanding and help integrate their ideas, data and observations. Our 1:1, 24x7
seamless learning studies at the Primary school (in particular, Grade 3-5) level
[6]1[71[8]1[9]1[10][11] show that smartphones can function as a personal “learning hub” that
integrates various personal learning resources (including learning materials, applications
and learner artefacts) at one place.

Nevertheless, the notion of 1:1, according to Cathie Norris and Elliot Soloway
[12][13] is in fact “one device or more per student.” With the proliferation of netbook as a
viable laptop replacement, for 1:1, 24x7 mobile-assisted seamless learning access, we
advocate each student to keep one smartphone and one netbook or notebook device at hand
to handle the needs of various formal and informal, planned and incidental learning tasks.
The small size and light weight of smartphones make them the perfect tool for students to
perform quick and rapid learning tasks on the move. Whenever the students have the chance
to sit down (either during a field trip, on the public transport, in the library, in the park, or at
home), their netbooks or notebooks would compensate the limitation of computing power
and screen size of the smartphones by supporting them in carrying out more “complex”
learning tasks such as detailed data analysis, report writing, Powerpoint creation, learning in
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virtual environments, etc. We foresee the division of labor between the two devices would
bring the students a more holistic, seamless learning experience by enabling or supporting
them to engage in a greater range of learning activities, which is what 24x7 access of either
device could not achieve.
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Introduction

Recent advances in mobile and wireless communication technologies have enabled various
new learning approaches which situate students in environments that combine real-world
and digital-world learning resources; moreover, students are allowed to share knowledge or
experiences with others during the learning process. Although such an approach seems to be
promising and innovative, researchers have indicated several problems when applying it to
practical applications, in particular, the lack of proper strategies or tools to assist the
students to learn collaboratively in such a learning scenario with abundant content. Students
might feel interested when using the mobile devices to learn; however, without proper
assistance or guidance, their learning achievements could be disappointing. To cope with
this problem, 1 and my colleagues tried to develop Mindtools for ubiquitous learning based
on knowledge engineering and concept map approaches. Experimental results on several
elementary school natural science courses showed that such approaches not only enhance
learning motivation, but also improve the learning achievements of the students.

1. A Knowledge Engineering Approach to Developing Mindtools for Context-Aware
Ubiquitous Learning

In this paper, a knowledge engineering method, the repertory grid, is proposed to develop

Mindtools for context-aware u-learning. Moreover, a learning activity has been conducted

for a natural science course of an elementary school to investigate the effectiveness of this

innovative approach.

2. A Concept Map Approach to Developing Collaborative Mindtools for
Context-Aware Ubiquitous Learning

This study presents a collaborative Mindtool for mobile and ubiquitous learning based on
the concept map approach. Moreover, a learning activity has been conducted to evaluate the
effectiveness of the innovative approach. Experimental results show that the learning
achievements of the students who learn with the collaborative Mindtool achieve
significantly better results than those who participate in tour-based mobile learning or the
traditional concept map approach.

3. A Two-Tier Test Approach to Developing Location-Aware Mobile Learning
System for Natural Science Course

In this study, we present a mobile learning system that employs Radio Frequency
Identification (RFID) technology to detect and examine real-world learning behaviors of
students. This study also utilizes each student’s responses from two-tier test (i.e., multiple
choice questions in two-level format) to provide personalized learning guidance (called
two-tier test guiding, T°G). Experimental results from a natural science course of an
elementary school show that this innovative approach is able to improve the learning
achievements of students as well as enhance their learning motivation.
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Introduction

In recent years, computer technologies play an important role in supporting students’
collaborative learning. One-to-one technology enhanced learning is the way that a student uses
at least one powerful portable computing devices with internet access and communication
capabilities. These devices will be used frequently and integrally as part of learning
activities, becoming indispensable learning tools that will allow learners to learn with more
fun in the classroom.

In this study, we will introduce Group Scribbles (GS) [1], a CSCL software
co-developed by SRI International and NIE, which enables collaborative generation,
collection and aggregation of ideas through a shared space upon individual effort and social
sharing of notes in graphical and textual form in the face-to-face classroom.

GS2.0

The CSCL technology used in classroom is Group Scribbles (GS) 2.0, a general purpose
collaboration tool in the sense that we do not need a pre-defined topic or task. GS user
interface presents each user with a two-paned window (Fig.1). The lower pane is the user’s
personal work area (“private board”) with a virtual pad of fresh “scribble sheets” on which
the user can draw or type with different colors. A scribble can be visible to others by
dragging it into the “public board” in the upper pane which is synchronized across all
devices. It enhances the characteristics of sticky paper notes and student response systems
by providing their key features while avoiding some of their physical constraints. The
essential feature of the GS is the combination of the private board where students can work
individually and group boards or public boards where students can post the work and
position it relative to others, view others’ work, and take items back to the private board for

further elaboration.
oot S
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Conclusion and future work

We already designed several learning activities based-on GS and the results indicated that
GS is really easy for use and facilitate group interaction in the classroom. Although most of
CUMTEL researchers are focus on small devices used in outdoor scenarios. But we believe
that most of the learning occurs in classroom settings. And more and more 1:1 classrooms
will be setting in the school. We need to prepare a more efficiently and deeply environment
for teachers and students in the near future.
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Introduction

In this talk, the focus is how we can incorporate in-class formal learning with outside-class
self-learning for the realization of seamless learning. As a possible solution, we will propose
our ongoing system called SMALL system.

4. Seamless Learning

In this talk, by seamless learning, we mean learning which occurs with seamless transitions
between in-class and outside-class learning. There is a related notion called ‘cyclic model of
learning’, where ‘class’ means not only learning in-class but also learning outside-class
allowing teachers to incorporate students’ self-learning into in-class learning. These two
ideas share the same concept that learning can occur wherever they are and that both in-class
and outside-class learning links each other. This concept is critical for English education in
Japan since it has been pointed out that learning time of English at school is not sufficient.
5. SMALL System (Seamless Mobile-Assisted Language Learning Support System)
This system makes outside-class learning connected to in-class learning. It is likely that
people learn but forget soon. Therefore even though students learn new words in the
textbook, they soon forget them. So the system let them aware that they have learned it
before when they come across the same word in the different contents provided by the
system (cf. Figure 1 & 2). When a student, Yusuke, resisters new word, “including”, which
he already learned in the textbook, then it is hyperlinked. If he clicks it, it jumps to the
textbook page where it appears. The same system works when Yusuke and Miwa registered
the same new word, “inspire”. We learn words from the context. The system provides the
contexts to let them learn how the word is used, which leads to the effective vocabulary
learning. With the help from the system, students can be aware of what they have learned
before, and what other students are learning, and the teacher can grasp what the students are
learning outside-class and incorporate students’ self-learning into classroom activities so
that close link between in-class and out-class learning will be realized.
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Introduction

With the development of the mobile technology, mobile/ubiquitous learning becomes
feasible and offers new benefits to instructors and learners. In the past decade, various
mobile/ubiquitous learning environments have been implemented. These researches are all
about utilizing these new equipments to improve teaching and learning in education.

“Learning by doing” is a natural study method which has been used since ancient times.
Utilizing mobile technologies to improve this “learning by doing” is a good choice.

In this paper, we will introduce two prototype systems which were developed in the past.
One of them is called ALGOS and the other is called JAPELAS. Then, we will introduce an
ongoing system, called SONKULE. These systems are all using mobile technology that
follows that same principle presented.

6. JAPELAS

It is very difficult for foreigner students to master Japanese polite expressions (JPE)
because the expressions may turn out complicated depending on the context, for instance,
hyponymy, social distance, and the formality of conversation. In order to help the foreigners
understand JPE anywhere anytime, we developed a system, called JAPELAS.

7. ALGOS

We implemented a system to support the process of learning the sorting algorithms,
called ALGOS. Making use of the ALGOS, the learner plays the role as a data in the
simulation of sorting algorithm to visualize the data flow of computers in the real world.

Using this system, all the students stand in a line with a PDA each, and the teacher assigns
an array of numbers to the students and asks them to sort these numbers according to a
certain algorithm, and the new position of each step is sent to the server. Then, they receive
these tasks, collaborate together and exchange their physical positions according to the
algorithm.

8. SONKULE

In order to support learner to find learning partners for mobile language learning, we are
currently developing a system called SONKULE. It is a website for language exchange and
international communication. For example, when a Japanese is studying English and an
American Japanese, they will be capable of correcting each other’s mistakes through this
tool.

A novel approach using this relationship helps learners to find an appropriate person who
is able to solve the problem even if he is a stranger, an appropriate request CF (Figure 1) will
be recommended upon their request, and then they help each other through the SONKULE
service. This way it can enhance
personal relationship, expand network @ FiendoiLeamer AR e R e
of friendship, and support knowledge & & & L
sharing and knowledge creation. Figure 1 CF.

9. Conclusion and future work

In this paper, we introduced 3 mobile learning systems, JAPELAS, ALGOS and
SONKULE. All of these systems showed the effectiveness of utilizing mobile technologies
on “learning by doing”.
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