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PREFACE

The Work-In-Progress Poster (WIPP) session was held in conjunction with the conference:
20" International Conference on Computers in Education (ICCE 2012) which took place
during November 26 and 30, 2012, in Singapore. The aim of the WIPP session is to
provide extra opportunities for poster presenters to showcase well-formulated,
innovative on-going work and late-breaking results.

ICCE 2012 is comprised of seven theme-based sub-conferences as follows:

C1: ICCE Conference on Artificial 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-Enhanced Language Learning (TELL)

C7: ICCE Conference on Technology, Pedagogy and Education

This year, each of the seven theme-based sub-conferences set up its own program
committee for selecting WIPP papers for their respective themes. All submissions for the
WIPP presentations were reviewed by the program committees and 22 papers were
accepted for presentation at the conference. The WIPP session provides a great
opportunity for presenters and participants to refine their ideas and concepts through
interactions with the community at large, and the conference attendees get to see some
late breaking work generated by the ICCE community..

We are grateful to the authors of the papers, WIPP program committee members, and
ICCE 2012 local organizers for their effort in organizing the session and to make this
happen.

Poster Coordination Co-Chairs, ICCE 2012
Doris CHOY
Jimmy LEE
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Resource Organization System for Self-
directed/Community-based Learning

Hangyu Li%, Shinobu Hasegaw& 2 and Akihiro Kashihara®
®School of Information Science, JAIST
PCenter for Graduate Education Initiative, JAIST
‘Graduate School of Informatics and Engineering,
The University of Electro-Communications
*lihangyu@jaist.ac.jp

Abstract: The main topic addressed in this paper is howirtd &nd organize learning

resources in Web-based learning. In this papepnrapose a multi-layer map model which
provides learners with structure of the resourcegligitly and to share the suitable

resources via the map representations. We alsolapewae system, based on the model
proposed, enables not only individual learners easily organize related learning
resources as personal topic maps but also theglta®e a community topic map which
merges the personal topic maps created by theichdivself-directed learners.

Keywords: Web-based Learning, Resource Map, Self-directeatrlieg, Personal Topic
Map, Community-based Learning, Community Topic Map

Introduction

With the rapid development of the internet, it hasome possible to overcome the restrictions
of time and place for self-directed learning. Slieetining has been demonstrated to enhance the
learning process [5], but often requires learnetsonly to navigate Web pages to find proper
resources but also to control the navigation armvedge construction processes [3]. As a
result, Web-based self-directed learning has be@mmportant research issues in the recent
decade. Our approach to resolve this issue iddgrate self-directed learning into community-
based learning in which the learners have infortoatmunity-centered communications [2].
Community-based learning also attracts much atierstiong with the fast development of the
Web technology. However, it is difficult for theateers to get suitable learning resources to their
learning process from community-based learningowitbuitable communication platform. In order to
solve this problem, we propose a resource orgamzaystem which makes the connections
between the actual Web contents to the learninigstdgy multi-layer map visualization. In this
paper, we describe the design of the learning @mvient and the current research situation
concerning the system development, which is airagatdvide supports in the process of self-
directed learning and community-based learning kesaiy.

1. Issue Addressed
1.1 Difficulties in Self-directed Learning
In the process of web-based self-directed leardeayners can navigate a vast amount of

Web-based learning resources to achieve their itegargoals. Such resources usually
1



provide them with hyperspace so that they can @dwign a self-directed way by
following links among the pages. However, the laageount of available information on
the Web makes it very difficult for the learnerddoate suitable resources about particular
topics of interest. Secondly, it is difficult fdrem to organize the found ones. Beginners at
self-directed learning sometimes lose sight of rtheiarning goal because of the
complexity of the hyperspace. Such navigation molsl are major issues, and have been
discussed regarding the developments of educatiypa@rmedia/hypertext system [1].

1.2 Self-directed Learning and Community-based hiegr

Community-based learning means a process of conuaiom by the community
members with the similar learning goals for thepmse of encouraging each self-directed
learning activity, and makes it possible to conda@rmal communication as feedbacks
for the individual self-directed learning processHEserefore, such features of community-
based learning have possibilities for solving sopneblems in self-directed learning.
Instead of searching on the web, it would be gyda#lipful especially when it comes to
locating suitable learning resources, the suitablkes might be already collected by other
users. However, it is also difficult to integratfdirected learning into community-based
learning and be aware of the suitable ones collelbtethe other users. In order to solve
this problem, Multi-layer Map Model is proposedinis paper.

2. Approach

Multi-layer Map Model [4] is the core of the leangi environment proposed which is
intended to perform as a GUI for self-directed aodmunity-based learning. Figure 1
shows the four layers model with different funcBaependent on the services provided
by their nearest layers. The model provides thensonity members with communication
basis via superposed map representations. It mimalises on visualizing the structure of
learning contents in term of resource maps, anad émables learners to edit or reconstruct
personal maps according to their learning proceskkseover, this model includes
community topic map where the personal topic mapsnaerged, viewed and used by
other community members.

Community
Map Layer

Personal
Map Layer

Resource
Map Layer

5 Contents
- - Layer

a

Figure 1 Multi-layer Map Model



3. System development

Figure 2 shows interfaces and workflows of the ttgyed system. Learners can first use
the embedded search engine API to select links miikt relevance of their interest from
the Web. Local crawler next gathers informatiomfrthe chosen links to web pages in a
much deeper level. And then the system generatasakpnaps as the resource map
automatically based on the results crawled by dleallcrawler. It shows the structure of
the crawled URLs in form of nodes labeled with p#tes. By clicking each node, the
learners can access to the real contents behimtien, the system enables the learners to
collect nodes by related topics, and learners dantleeir personal topic maps simply by
dragging and dropping selected nodes.

The system next merges necessary information (eurabusers under one topic,
number of learning resources under one topic, amdber of shared learning resources
among topics) of the personal topic maps and pteseim the form of the community
topic map. Relevance with learner’s topic (Coldrdwabbles), relevance among topics in
the community topic maps (distance between bubbées) the number of learning
resources under one topic (size of each bubble) thie learners hints for making choices.
After clicking selected bubble, learning resouredi be represented with nodes labeled
with title. Users create their personal maps byerexicing the resource map and the
community topic map. And on the contrary, the peasdopic maps contribute to the
community topic map too.

Google API = Resource Map

Geogle Saarch AFY i —

Personal Topic Map

= ==l = : =/ etwor .
- - T
Community Topic Map Community Topic Map . =

gl e
e =159 ]

Figure 2 System Flow

4. Conclusions and Future Work
By using Microsoft .NET framework and Silverlighiterface, the development is nearly

finished. In the near future, we will conduct expemntal case studies to analyze every
step of the learning process when using this system
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A Preliminary Study on Context-Aware
Ubiquitous Learning Strategies Integrated
Affective Tutoring System

Chia-Chun Chang®, I-Chien Chen® & Hao-Chiang Koong Lin @
& Department of Information and Learning Technology,
National University of Tainan, Taiwan
®Department of Counseling & Guidance, National Unéity of Tainan, Taiwan
*zjuajun@gmail.com

Abstract: Affective tutoring system (ATS) can enhance ledmanotivation and
effectiveness of learning in Digital Art coursesisPATS researches and applications are
developing on personal computer and in the classrdaut most learner look around
Digital Art in gallery. The research of relatingubiquitous learning is well-developed. In
this research, we propose a conceptual model astérayarchitecture on context-aware
ubiquitous learning strategies integrated affectiutoring system (ULS-ATS) and a
research design to test the system’s usability |&@rner, learner's motivation and
effectiveness of learning in Digital Art courseseWxpect more new ubiquitous learning
strategies of ULS-ATS and more different applicasién the future.

Keywords: Affective Tutoring System, Ubiquitous Learninggidal Art courses

Introduction

In Digital Art courses, researches verified thatesfive Tutoring System (ATS) enhance
learner’'s motivation and effectiveness of learnifige systems are developing on personal
computer and in the classroom. If learner needkedwe the classroom to Digital Art
gallery, existing ATS can’t work without PC becausfesystem compatibility. Mobile
devices are smaller than PC and have diverse nisgface design. In ubiquitous learning,
teaching strategies have a lot of difference du¢héosensor and environment. In this
research we transplant ATS to mobile devices amsijdea new ATS user interface and
integrate ubiquitous learning strategies, so i&bilisy and effect of learners need to be
verified.

1. Literature Review
1.1 Affective Tutoring System (ATS)

ATS is a system based on intelligent tutoring syséad affective interface. Learners use
computer to learn with affective agents. ATS caenidy learner's emotion by many
inputs like facial expressions, sounds, physiolodgrmation, and texts in real time. ATS
will select different teaching strategies by leaimi@motion (Lin, et al., 2012a, 2012b).
Recently, some researches show that ATS can enhkaeer's motivation and
effectiveness of learning on Digital Arts courseésugng, 2012). Lin, at el. (2011)

5



proposed a conceptual model and system architectuatology-based affective tutoring
system on Digital Arts and verified for good systasability. We will reference to Lin’s
affective interface design and transplant to motideices.

1.2 Strategies of Context-Aware Ubiquitous Learning

Ubiquitous learning is a learning environment bbijt mobile devices, wireless network
and sensors at el. U-learning can enhance leareiestiveness of learning (Chu, Hwang,
Huang, & Wu, 2008; Hwang, Yang, Tsai, & Yang, 20@9;sited in Hsieh at el., 2010).
Hwang et al. (2008) proposed 12 strategies of sbt@eare ubiquitous learning.
Following are the strategies:

Table 1. Strategies of context-aware ubiquitougarning (Hwang et al., 2008)

1.Learning in the real world with online guidance 7.1dentification of a real-world object

2.Learning in the real world with online support 8.Observations of the learning environment

3.0nline test based on real-world object observations | 9.Problem-solving via experiments

4.Real object observation 10.Real world observation with online data searching

5.Collect data in the real world via observations 11.Cooperative data collecting

6.Collect data in the real world via sensors 12.Cooperative problem solving

2. Research Methods
2.1 Research Subjects

Our objective research subjects are university esttelwho attend Digital Art courses
from Taiwan. We will design a teaching materialngsithe strategies to students of
context-aware ubiquitous learning.

2.2 Context-Aware Ubiquitous Learning Strategigsdnated Affective Tutoring System.

In order to integrate the strategies of contextrawsiquitous learning (Hwang, G.-J. et
al., 2008) and the affective tutoring system, weigie a mobile system called ULS-ATS.
When learner learns on ULS-ATS, the teaching ageilit select different teaching
strategies by learner’s status like emotions, lonaRFID, NFC tags and other sensors on
the device. For example, if ULS-ATS find the learfeel bad, the agent will try to be
funny and select a relatively-simple teaching makemeacher can retrieve the learner’s
emotion on each course from ULS-ATS'’s server. Teadiso can adjust the teaching
strategies which most people don't interest in grasp much more learner’s learning
status instead of only scores.

2.3 Experimental Design

We will separate subjects into two groups: expentalegroup (ULS-ATS learner) and

control group (normal learner). Before the coussdjects will finish a pretest. Then they
learn Digital Art courses in public gallery. Aftdre course, subjects will fill an exam and
two questionnaires: System Usability Scale (Broake, 1996) and Motivated Strategies
for Learning Questionnaire (Pintrich ,1993) to fxerthe effectiveness of learning,

usability of ULS-ATS and learning motivation of tears.
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' Learner’s
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Figure 1. Conceptual model and system architecterof ULS-ATS

3. Conclusion and Future Work

We had already finished the prototype of teachimgemials and ULS-ATS. Following are
our future works:

(1)
(2)

3)
(4)

Based on integrating the strategies of context-awdarquitous learning to ULS-ATS,
we need to develop more detail strategies of leareenotion.

For student, we’ll evaluate the usability of ULS-8Tand apply to Digital Art
courses. More, we’ll design and evaluate more fegctagents for different
populations like senior, junior, university studer maybe students want to design
agents by themselves, we have to develop a maogeletalesign tool for them.

For teachers, they need a convenient teaching mlatelesign tool and so on they
can develop their own ULS-ATS courses.

We'll try to use ULS-ATS with specific teaching ategies on different courses like
nature, history.
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Error-Based Simulation in Concept Mapping
for Learning about Meaning of Class
Structure

Takahito Tomoto™, Isao Imai’, Tomoya Horiguchi®, Tsukasa Hirashimd
®Faculty of Engineering, Tokyo University of Scienlzgpan
®Shinjyuku Junior High School, Japan
‘Graduate School of Maritime Sciences, Kobe Uniwgrsi
dDepartment of Information Engineering, Hiroshimaitgrsity
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Abstract: We describe development and evaluation of a legrsupport environment
with error-based simulation functions using concapatps for class structure meaning.
There are various relations between concepts ensfic domains, and understanding
these relations is vital. Understanding class stirecis particularly important. To that end,
it is effective for learners to construct classustures by themselves. We develop a
learning support environment using concept mapaidothe independent construction of
structures by learners. The environment offersrdsased simulation when learners make
mistakes during construction. We report on impletaton of the environment in a junior
high school, and confirm that junior high schoaeldgints can use the environment.

Keywords: Learning Support Environment, Concept Map, Errasdd Simulation,
Learning Science, Class Structure

Introduction

It is important for learners to understand the nrearof class structure in scientific
domains. In such domains, important concepts ai@nged using class structures. For
example, sparrows belong to a ‘birds’ class, aedhirds’ and ‘mammals’ classes belong
to a higher-ranked ‘vertebrates’ class. The classctire is composed of instances,
classes, and properties. Instances are concretemisnsuch as ‘sparrow.’” Classes are
abstract concepts, such as ‘birds,” which are coatgd from instances or lower classes
having common properties. Properties are featwrels as ‘wings’ or ‘egg-laying.’ Classes
are differentiated by properties, which are pasdedn from higher classes to lower
classes or instances. Understanding the meaning oflass structure corresponds to
understanding these characteristics and to théyatulsystematically arrange the various
concepts. In the classroom, however, learners diterdly memorize class labels and
properties.

Practical use of concept maps is effective in wstdading class structures. Various
studies of concept mapping have been conducted\JAgn learning with concept maps,
correction activities are importaf8]. This is a complex task, however, making coneput
based correction support appealing. We developksdraing support environment with
error-based simulation (EBS) [2] for concept mafise purpose of this environment is to
visualize learner errors when made, helping learnetice errors. This paper reports the
results of deploying the environment in a juniagthschool.

9



1. Support Learning Environments using Concept Maps wh Error-Based
Simulation

Our learning support environment gives learnerglifaek regarding property inheritance
and discrimination of classes by properties. Fidushows an interface for constructing
skeleton concept maps. Learners are required kgliovided instance and property nodes
to a partially constructed skeleton concept mapwero classes or instances inherit
properties from higher classes, so if learnersamarectly link all relations, each instance
will have the appropriate properties. Errors angsthpparent in each instance. EBS for
concept maps generates strange behavior whendhedifferences between the instance
properties of a correct map and a learner map.r&igshows an example of EBS.

Figure 3 shows the architecture of our environmdfisting learning support
environments diagnose differences between erronkauser concept maps and correct
ones, and give feedback based on the differendewiaB [1] developed an environment
that generates graduated hints using qualitativecgss theory. Our EBS generator
specifies the differences of instance properties, generates EBS using two databases.
We describe behaviors by property in a propertyaloldée, and when the behaviors are
visualized in a process database.

This study focused on biology in junior high schdogure 2 shows a visualization of
‘pine.’ In this case, though pine has a ‘vasculamdie’ property, the learner linked to the
‘thallus’ property (undifferentiated plant form).uDenvironment therefore visualized the
pine growing like a moss.

Diagnosis Reconstruct

RS Pre Instance Next Instance
plant

e
== Geeom
surrounded 5
seed

bryophyte pteridophyte spermatophyte

not
surrounded

angiosperm gymnosperm cd

Fig. 1. Concept map interface Fig. 2. An examplef EBS

Correct _ s
Ma Property D

B
Learner’ " EBS
earner's : , .
Diagnosis —>.

Fig. 3. Environment architecture

leaf growing on a stalk form like a leaf
Correct Plant Your Plant

2. Evaluation

To evaluate whether using our learning environnpeammoted semantic understanding of
class structure , we used the environment withir88year and 31 second-year junior high
school students, and investigated changes in seJiie procedure was as follows:

1. Explanation of concept maps with examples (5 min

2. Pre-test (10 min)

3. Use of the proposed environment (20 min)

10



4. Post-test (10 min)

Learners were required to construct concept mhpatglants and animals. The pre-
and post-test required the same tasks. The plaki talled the ‘learning task,” was
learned using our environment. The animal taskeddhe ‘transfer task,” was not learned.
No advice about constructing concept maps was gikgimg system use, pre-testing, or
post-testing.

Table 1 shows transition of the average numbe&oafect properties for all instances
of the learning and transfer tasks. Table 2 shdwesrésults of analysis of variance with
task (learning and transfer) and time (pre-test posk-test) as factors. Table 1 shows
improving results from pre-test to post-test fdrfimbt and second year students. Table 2
shows that significant differences were acquiradHie time factor, but not the task factor
or interaction. The improvement between learning txansfer task scores suggests that
learner knowledge of the domain and comprehendictass structure were promoted.

Table 1. Average scores (Max: 10)

Learning Task (Plant) Transfer Task (Animal)
Pre-Test Post-Test Pre-Test Post-Test
First Year 4.0 7.2 4.8 6.0
Second Year 2.4 7.2 1.6 7.5
Table 2. Analysis of Variance
Factor of Tasks Factor of Tests Interaction
First Year p<0.01 n.g. n. g.
Second Year p<0.01 n. g. n. g.

3. Conclusion

We developed and evaluated a learning environnieait visualizes strange behavior
resulting from learner errors in constructing cgricenaps. Implementation of our
environment indicated that junior high school sitdemproved their understanding of the
meaning of class structure.
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Abstract: Social interaction is known to be one of the kegnents in Computer-
supported collaborative learning (CSCL). Througdgfrent social interaction, learners are
expected to obtain heterogonous perspectives arelagedivergent thinking, which could
awake creativity, in the learning process. Faceb(@€®), a popular social networking
service, provides functions that allow people toetiact with each other. Recently,
educational researchers have looked into the patarftadapting FB in teaching activity.
However, relative few attentions have been devatethe relationship of the extent of
engagement in online discussion using FB and thalityuof learning outcome in
collaborative learning. Therefore, this study irpmmated FB with a group project teaching
activity to explore the relationship between théeak of students’ engagement in online
discussion using FB and the quality of their prbjeatcomes. Results showed that
students’ engagement is positively correlated #® ¢bmpleteness of the group project.
Based on our preliminary findings, discussion andsequent research are presented in
this paper.

Keywords: Creativity, CSCL, Facebook, Project-based learnsogjal interaction

1. Introduction

Previous studies suggested that social interactaridd be one of the key elements in
Computer-supported collaborative learning (CSCL)8J1 Frequent social interaction is
beneficial in forming positive climate for knowleglgharing and group member cohesion,
which could contribute to effective learning andttbe learning outcome [6-7].
Meanwhile, by the productive discourses with pelrainer could be able to learn from
heterogonous perspectives and experiences of peeneks [10]. In other words, a
divergent thinking, which is helpful in triggerirggeativity, could be achieved during the
social interaction [4].

In recent years, Facebook has shown exponentattrin the number of its users.
Facebook (FB) created a social space for peopietévact with each other. And, social
interaction is known to be beneficial in achievibetter learning outcomes [1]. In this
manner, numerous educational researchers haveredtte potential of incorporating FB
into teaching activity (e.g. [5][9]). Despite mastyidies have addressed the applications of
FB in education and learners’ perceptions, Howewethe context of CSCL, research that
further investigate the relationship of the extaitlearners’ engagement in online
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discussion using FB and the quality of their leagnioutcomes, e.g. creativity and
completeness, is still quite limited.

To better understand this phenomenon, this stadgrporated FB as an online
discussion platform with a group project teachimgivity in an electronic commerce
course. The purpose of this study is to explore rtHationship between the extent of
students’ engagement in online discussion usingaRB the quality of their project
outcomes in terms of creativity and completeness. & preliminary investigation,
discussion and future research are provided basé¢dedindings of this study.

2. Research method
2.1 Participants and procedure

The participants of this study are 39 students frmmniversity of northern Taiwan.
Students were enrolled in the course — Electroomamerce. The purposes of this course
are to introduce business models, the affordanceowtl technologies, and successful
case studies, etc. Students were divided into dpgrdo complete a required group project
that incorporated Facebook discussion. In speciBach group was asked to
collaboratively design a tablet as well as innoxatservices using the tablet they
designed. Seven Facebook secret groups, i.e. cliisedssion group, were created for
each group to discuss their project. Students cdy access the content of the secret
group they belonged to. At the end of the semestach group had to give oral
presentation of the project in the class. In otdegxplore the interaction among students
during and the content structure of the projectwhsions, this study retrieved messages
that each group posted in the Facebook secret grddigotal of 1472 messages were
retrieved for further analysis.

2.2 Data analysis

The assessment of creativity has not come to aetsal agreement [3]. Various criteria
for assessing creativity have been proposed, omemomly adopted approach is to
evaluate the degree of creativity exhibited in owerk. Amabile (1996) suggested that
the degree of creativity of a work can be assebssdd on one’s subjective and holistic
evaluation of it [2]. Following this approach, thmstructor of the course rated each
group’s final project proposal in terms of the dagof creativity. Meanwhile, one more
dimension, i.e. completeness, was also adoptedsesa the overall richness of elements
include in the project. The instructor then scoeath group project from 1 to 10
according to the two dimensions mentioned above. Almber of messages retrieved as
well as the scores of creativity and completenessefich group are available upon
request.

In this preliminary report, we analyzed the raaship between the extent of
students’ engagement in online discussion, i.entimber of post in each FB groups and
the quality of their project outcomes in terms ofativity and completeness. Pearson
correlation was conducted to analyze the relatipnsatween the number of post in each
FB groups and the creativity score as well as cetepscore. Results showed that the
number of posts of each group is not significamttyrelated with the creativity score
(r=0.495, p = .129). On the other hand, the nunatbgrosts of each group is significantly
correlated with the completeness score ( r=0.784,01.8).
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3. Conclusion and subsequent research

This study provides a quick glimpse over the relahip of the extent that students
engaged in online discussion and the learning owcof their project. Our results showed
that the extent of students’ engaging in onlinecussion showed positive relationship
with the completeness of their group project. lheotwords, the higher the level that
students interact, in terms of the number of postebsages, in the Facebook secret
groups, the higher the completeness score of tlespective group project would be.
Nonetheless, our initial data analysis showed ndeexce of the relationship between the
extent of engagement in online discussion and téatigity score. However, these results
should be taken as tentative as the preliminargestf this study is in. An elaborate
guantitative content analysis (QCA) of studentssted messages in helpful in depicting a
clearer picture of the pattern of students’ inteoa the content structure, and the creative
discourse during online discussion in FB.

In this brief report, we didn’t address the indival differences issue, such as gender
or personal style of creativity, in our researchteat. In the subsequent phases, this study
is to extend the current results, by taking indiabdifferences into account, to further
explore the behavioral patterns and creative iotena in the context of online discussion
using Facebook. Moreover, the relationship betwstadents’ behavioral patterns and the
degree of creativity in the project outcomes cao &l further addressed.
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Abstract: Communication tools based on the Web, such as té&wiand “Facebook”
have not only recently been methods of simple conication but also of managing and
sharing information, or what is called “informabtaing”. We developed an asynchronous
communication tool in this research, which mearat the can access it at any time and
from anywhere. This communication tool can alsaibed by small groups, such as those
in research laboratories and class rooms, who canage and share the information
interactively.

Keywords: Web, informal learning, asynchronous communicatioteractive

Introduction

Learning consists of two basic methods, the fissto learn what has been prepared in
school, and the second is to learn spontaneougéradiess of learning courses or learning
methods that have been prepared in advan¥ée define the first method as formal
learning and the second as informal learning. $esron the Internet, social networking
sites (SNSs), and chatting are kinds of informakieng. It is also defined non-formal
learning in other study [1][2]. According to resglarby “Conner, Marcia L”, informal
learning is more effective than formal learning anedncompasses over 70% of learning
opportunities [3]. In fact, we are in passive malleing formal learning when we learn
what has been prepared, such as learning in scHofilsmal learning, on the other hand,
is spontaneous because we are in interactive mlofltemal learning becomes more
effective as a result. Also, informal learning imal groups is more efficient than
studying alone because we can share informatiaradatively and can create new ideas
based on conventional ones. Therefore, we woukdl tiikdevelop a new communication
tool that enables informal learning in small graups

1. Support of Informal Learning

Learning through communication, such as SNS clwatgninteractive and effective for

informal learning. If we can provide a better conmication environment, we can become
more interactive and learn more efficiently [4][5]informal learning based on the Web,
such as Facebook and Lino, has recently been bagopdpular. These tools are quite
handy and easy for users to use. Facebook has fwaapon. With this function, users

can have various advantages which are that theyntake public/closed groups and
communicate and share files in them. Also Facebuoad time-line interface that can
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indicate messages in order of age. Lino is an enleb sticky note service that can be
used to post memos, to-do lists, ideas, and plaotpahere on an online web canvas.
Taking the advantage of Facebook and Lino, we dgeel a new communication tool that
can:

1) Work based on the Web,

2) Be easyto use,

3) Work asynchronously,

4) Categorize similar messages in the same area, and

5) Display information based on a time-line.

2. Functions
2.1 Chatting Function

Users can attach messages to the virtual digitafcbavith this function, which can be
either text or images. User can respond to the sesdsage. Each message on the board
has two unique tags which are Time-stamp and autfiormation. The time-stamp and
author information is displayed in color to minimithe size of message (Fig. 1). Users
can reallocate messages according to the timealittetime-line view (Fig. 2). They can
place the messages wherever they want on the Isoatldat they can categorize similar
messages in the same area. However, it has a digage in that users do not know
which message was written first. As previouslyatliégd, the messages have a unique tag
that includes author information and a time-stamipe time-line function utilizes the
time-stamp information in the tag and reallocatessages according to the time-line.

User color - Board view Time-line view
Today

1

=

-

1
Each message has author o .

Similar messages are Messages are displayed

information in color

1

— <

oo

Color fades depending categorized in same area based on time-line
on age

Fig. 1: Time-stamp and author information  Fig. 2: Board view and time-line view

2.2 Paint Function

Users can draw figures with this function. Users pecify the color, width, and
transparency of the drawing pen. They can drawrdg with this pen and can remove
them with the eraser. Multiple people can simultarsty access this system because it
works in asynchronous mode. The system has a tamjayer for multiple people to
access it simultaneously so that they can draw ésamn the temporal layer and save
images from the layer when users utilize the “sduattion.

3. Results

We will describe an example of how this virtualithgboard was used. Fig. 3 shows how
we used this board in small groups. The display anethe browser is board size. The
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messages in the rectangles in yellow are what wsens chatting about. They can chat in
the rectangular boxes and place them whereverlitkeepn the virtual digital board.

The colors in the rectangles have information thdicates how old the messages are.
The colors in the rectangles will fade dependingage so that we can see how old this
information is at a glance. Fig. 3 has an examplsow we used the virtual digital board.
The users managed and shared information about FigX4 shows messages that have
been reallocated according to the time-line. Usars also see the details on the time-
stamp and author information integrated with thessages.

12,0230
>

Fig. 3: How to use digital virtual board » Fig. 4: Time-line view

4. Conclusion

We explained the usefulness of informal learnind &e believe that informal learning by
multiple people, such as those in SNS chats, isenaffective than formal learning.
Therefore, we developed a communication tool topsupinformal learning by small
groups. We applied a whiteboard interface in th&@giteprocess to make it easy for users
to manage and share information. In addition, wapsetl a time-line method to display
and summarize information that users wrote. Weebelithat the tool we developed will
promote communication by small groups and helpfipsrt informal learning. We intend
to use this tool in experiments with small groupshie next process to ensure that this tool
can become more effective for informal learning.
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Abstract: This study aims to develop an online map mind toohelp college students
learn about the socio-scientific issues regardisgter prevention knowledge. This mind
tool provides functions for location search, antiota and data collection that can help
the students to construct knowledge and knowledmgabiations. Through empirical
research, this study explores the students’ legreiifiects and attitudes. Based on the
preliminary research results, we find that this fmmmotes the college students’ learning
about the socio-scientific issues around disastremtion knowledge.

Keywords: Online Map, Mind tools, Socio-Scientific Issues

Introduction

Socio-scientific issues (SSIs) are related to btbhnology and society [1]. The
application of SSls to a science curriculum notdrélps students to better understand the
scientific content but also helps them to makesdens [2]. This study tried to adopt the
issue of “urban disaster prevention planning” torpote college students’ critical thinking
skills and to explore how to apply the appropriatshnology to assist in SSI learning. The
mind tool, or cognitive tool, proposed by Jonas§&his a computer-based tool and
learning environment whose function is to assigtisnts in critical thinking and higher-
level learning. Mind tools can help students tamkhdeeply and extend what they have
acquired; they can also promote students’ abibtyactively formulate a plan and make
decisions while further enhancing their own knowleddatabase to construct the
knowledge [4]. Therefore, this study develops a afemind tools as the instructional
technology to assist in the learning of SSI issuSlIs include issues related to
environmental science and geoscience such as alisasevention, environmental
protection, and energy development. All of theseies are related to location, so users
must search maps to construct their knowledge. Mewe quick, automatic search is not
possible using static maps; thus, digital maps Hmeen developed. Favier [5] noted that
digital map tools allow students to visualize, teeananipulate, read, query, summarize,
analyze, and present digital geographic data iniekcand flexible way. Digital maps can
effectively improve the speed of geographic datacessing and assist students in the
construction of knowledge. Therefore, this studyuldlolike to develop an Online Map

18



Mind Tool for SSI learning (OMMT-SSI), which wouliehclude functions for location
search, annotation, and data collection to assistsuduring SSI learning. Additionally,
through an empirical study, this study explores lggning effects and attitudes of this
online mind map tool on college students’ learrabgut socio-scientific issues.

1. Method
1.1 Participants and Research tools

There were 15 junior and senior students from @mliege schools in Taiwan, including 8

males and 7 females, whose average age is 21.offtent of the pre/post-test questions
was designed according to the Handbook of Spatisieg Planning for Urban Disasters
Prevention, published by Taiwan government in 2[)7There were 20 multiple choice

guestions and both the pretest and the post-tdghleasame questions.

1.2 Online Map Mind Tool for SSI learning (OMMT-SSI)

The OMMT-SSI was developed by this study. Users search for the location and
relevant information on the module bbcation Searclhin the system. The search service
adopts the 3rd edition LBS Location Search Sergic&oogle Map. Users can search for
the keyword to get the places near the center @fntap and add the selected disaster
prevention spot inttdly Notemodule to construct knowledge via managing and &uting

the locations. On the page Mly Note those marked places are listed in tables, aral als
the locations of all places are displayed on thp.rsers can know the distribution of the
marked places and revise the content of each mailked to conduct information analysis
(As shown in Figure 1.). Theroject Writingmodule provides the service of a great deal
of hyperlink/text editing. On this page, users @nn the reasons why they choose each
disaster prevention spot to reach the knowleddeatédn, organization and expression.

ﬁes\*'u,r R ¥

o )
“a

Figure.1 My Note Page of Online Map Mind Tool for SSI learning (OMMT-SSI)
1.3 Research procedures

To test the degree of students’ prior knowledge,cameducted a 5-minute pretest on the

knowledge of disaster prevention and spent 5 mintgaching them how to use OMMT-

SSI. Then, we provided students a SSI project,askeéd them to use the OMMT-SSI to

write the project during a 30-minute period. Théivety assumed that the participants

were the planners of the disaster prevention rekpgee, who came from four nearby

universities in Taiwan. The participants’ task w@asry to find the proper location of each
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disaster prevention spot. Within the last five nt@suin class, students were asked to finish
the post-test and an open-ended question. The gaimpiothe open-ended question is to
understand students’ experiences and attitudesdova whole learning process.

2. Results

As shown in Table 1, there is a significant diffeze between the pretest and the post-test
(t=-3.224,p=.006<0.01). The score of the post-test is muchédrighan the score of pretest,
indicating that OMMT-SSI can effectively promoteetliearning effects of the SSI issues

regarding disaster prevention knowledge.

Table 1 Paired sample t-test

Mean N SD t p
Pretest 74.3333 15 10.32796 -3.224°  .006
Post-test 81.3333 15 6.93507

" p<0.01

Based on students’ attitudes in the open-endedtigne many students mentioned
that it's very interesting to use such a mind toolearn. For example, some students said
that this tool can arouse their learning inter&&. said,“Everything is fresh for me. |
never feel bored in class. It really enhances nayrliemg motivation.” S13 said; The use
of this tool allows me to understand the surrougdimround my life more. In case of
disaster, | will know where to escapalNe found that the use of the mind tool can arouse
students’ learning interest and help them to undedstheir surroundings. However, many
students reflected that that the time of operatiregmind tool is too short to finish the
assignment in time. We found about 20% of the pg@dnts did not finish the task. In
addition, two students suggested that the systemldgltombine (i.e.Project Writingand
My Note) The time reduction of switching these two pagesy make users feel more
convenient.

3. Conclusion and Suggestions

The OMMT-SSI developed in the study can improvdeg® students’ learning of SSI
issues about disaster prevention knowledge. Wighttiol, college students may deeply
realize the space of disaster prevention and erhiduetr abilities of estimation, selection,
and decision-making in the process of selectingtheer location of disaster prevention.
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Abstract: Recent years have withessed tremendous progressobile devices and
wireless networks. Such technologies have beconiquitibus on college campuses.
Meanwhile, mobile social networking software igadting a lot of interest from college
students. To explore the potential of recent teldgies in higher education, this paper
presents our ongoing work on design and implemiemtaif a mobile personal assistant
system for college students, namely OnCampus. gystem is aimed to provide college
students with a series of innovative mobile sewitteat will be helpful especially in on-
campus study. The system will also serve as aftwotollege students, which improves
the efficiency of campus life by making use of was campus resources.

Keywords: Personal assistant, mobile learning, location-thasevices, college study

Introduction

In recent years, smart mobile devices and wiretessorks have become unprecedentedly
popular on college campuses, which bring a wedithewv opportunities for innovative
applications and services [1,2]. Mobile devicespeeslly smartphones, play an
indispensable role for most college students, aerdlikely to be an access to as many
resources as possible. However, although everggmlstudent owns a cellphone, it does
not embody a useful system that gives suggestindshalps in their college lives. As a
result, the potential of most of these informatteshnologies (such as mobile devices,
wireless networks, and social networks), which hagently become available on college
campuses, has not been fully explored.

In this paper, the concept of a personal assistardtampus is proposed. To realize
the potential of advanced technologies in colledacation, we will develop a mobile
personal assistant for college students, namelya@mDs. The main contributions can be
outlined in the following three aspects. Firstlye wropose to develop a mobile personal
assistant software system based on modern smaitenti@vices like smartphones, which
will provide college students with a helpful toadrfon-campus life and study. Secondly,
we present the design of the OnCampus system, whicbnable a number of innovative
smart services including e.g. location-based mésgagervices, resource sharing,
schedule management, and social networking foegelktudents. Thirdly, a prototype of
the OnCampus system will be developed and deplfmyretest.

1. OnCampus Design

The OnCampus system is designed to be a lightwesghart, convenient platform with
the C/S model. The considered major clients/usersallege students, while the server is
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responsible for data collection, information mamaget, mobile device positioning (or
user tracking), message sending, and other fursction
From an architecture perspective, OnCampus ceng@tfour major modules:

myMessages, myStudy, mySchedule, and myCircleshasn in Fig. 1. In myMessages,
the administrator can broadcast announcements @ahtunotifications to students who
locate within a certain physical area, while studeran initiatively browse campus news
and announcements. Messages will be well clasgifi¢his module, including out-of-date
notices filtered and important ones highlightedmyStudy, class schedule as well as class
information can be found. A student can chooseselas&and make comments on every
class he/has ever attended. What's more, a stuthentalso sign up and take notes
wherever he/she is. In mySchedule, students casrdanemos in different convenient
ways. They can record things by e.g. inputting eseces, recording voice and taking
photos. As the deadline approaches, the systenremiind students of their schedule at
right (sometimes pre-set) time points. In myCirclssidents can share any information
possible (especially those about their on-camgdasaind study) with friends in the same

group.

Data acquisition

myMessages

=

| I
! I
| I
I
| @ 1
|
: Admin } W
} } —- myStudy
} } v\ / .
| I
| | \
! I
| |
! I
| I
! I
! I
| | -

Server Client
mySchedule

myCircles

Figure 1: OnCampus System Structure

2. Prototype Implementation

A prototype of the OnCampus system has been impitgdeaccording to the above

design. The server side is developed to be a dotdrminal in Java. It can run on

Windows OS and Linux OS. The client uses Androidiévelop and can run on mobile
devices supporting Android 2.1 or later versionhe Tserver side uses Java Swing to
complete a frame and control data interaction. &beninistrator can send, view and
analyze data on server.

On the client, the above mentioned four moduleskwogether. In myMessages, a
location-based instant messaging system is impleed€8]. This module introduces the
LM2C (Location Search Server and Message SendimgeS&o Client) service model.
LSS (Location Search Server) is used to divide dbevice area by location. First, the
client gets the attribute information of severalvgse areas and recognizes which service
area and MSS (Message Send Server) it belongshen\& client moves in some extent, it
can distinguish its service area without connectm@SS [4]. MSS is used to supervise
the clients in its own service area and collecagdstiore information and send messages to
them. In message broadcast, we adopt a messagenpeianism based on XMPP
(Extensible Messaging and Presence Protocol). Wht help of this module, the
administrator can send instant messages to clientselecting receivers according to
physical locations.
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In myStudy, students can choose classes in tless schedule and make comments
on their classes. In this module, choosing clabsesmes easier because it can be finished
on mobile phones. When a semester ends, students ntake comments on
instructors/teachers of different courses. Studeats also sign up when they come to
(individual) study, which will be shown in myCircde

In mySchedule, students can manage their (futcandars and set reminders of
tasks to come. The tasks can be added by the wmauathy or captured by the system
automatically (e.g. from the class schedule). Tlaeeeseveral different ways to remind the
user of a coming task, including e.g. vibratiomgri and short message. Fig. 2 shows
screenshots of the myStudy and mySchedule modules.

In myCircles, students can see friends’ updatg. (ecent activities). If someone
signs up in a classroom, for instance, his/henétsewill see this information. There is also
a chatting system in this module. Just as somergkesecial networking systems, a user of
OnCampus can join multiple circles, which may cdviends of different categories.
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Figure Inte‘rfaces of myStudy and mySchedule

Conclusion

In this paper we have proposed to develop a m@leifeonal assistant for college students
by taking advantage of ubiquitous mobile devicée lsmartphones. Some preliminary
results on the design and implementation of our &ng@us system have been presented.
A prototype system has been implemented based mentwesign, with several technical
problems well addressed. A more powerful OnCampu#ill under development. A full
version of the system is expected to provide cellsdents with a series of innovative
services that help improve the quality of camptes li
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Abstract: Lectures can be conducted more efficiently byeasing the mobility and user

interactivity of teacher-oriented software. We adideatures to existing PowerPoint

remote presentation software, which enable usepsepare beforehand for the next slide
by displaying a preview of the next slide at thdtdm right of the screen, and insert
pictures into the slides using the Android devidesal memory. We describe the features
and mention the results of an initial questionnage way to validate our objective.

Keywords: Android, Mobile Device, Lectures, Interactivityp®WerPoint, Presentation

Introduction

A presentation is one of the means to communicagsadeas where there is a potential
of bi-directional flow of information between theegenter and the audience. Today,
Microsoft PowerPoint is the most popular preseatasioftware in various fields including

academia. PowerPoint has many in-built features gheatly enhance its user-interface
and help the presenters interact more with therests during the presentation. However,
there are some features that could enhance theexperience of the software for better
productivity. For instance, the PowerPoint softweaie be connected to an Android client
which, in turn, can use intuitive dynamic user @ten modes to send remote control
commands by leveraging various features of And@®i The objective of this research is
to improve the effectiveness of existing preseatasoftware by adding features which
are aimed at improving the user-interface for tbetdrer which eventually leads to

effective learning and better interaction betwdenlécturer and students.

1. Related Work

Presentation Support Software Using Mobile Devioe IRteractive Lecture§l]

In this research, a presentation tool with theofsihg features was developed and
evaluated. In our previous work [1], we developegrasentation software for mobile
devices that supported the following features:

» Drawing annotations on slide

* Refer to slide notes

e Turn over pages from the mobile device

* Refer to thumbnails of the slide

! Kentaro UEDA currently works for Hitachi, Ltd.
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»  Taking pictures and incorporating them into thdeslon the spot

Based on the results of a survey [1], three areasniprovement were found in the
existing presentation software. In our presentarsge we focus on the following three
new features:

* To be able to display a preview of the next slide

* Use a pointer to emphasize a specific part of lide s

*  Upload pictures from the local memory of the mobliésice

1.1 Design of a Smart Remote Controlled Framewaded on Android Mobile Devices
In this research, the Android device acts as tlentckide of the proposed smart remote
controller. The software uses intuitive dynamic rueperation modes to send remote

control commands to the controlled side by levaergghe multi-touch events, gesture
recognition and hand gestures features of the Addievice [2].

2. Software Description

2.1 Architecture

As described in [1], the software consists of searel client components. The server side
is an add-in for PowerPoint 2007 and 2010. It iplemented in C#, and runs on .NET
Framework 3.5 or later. The client software runsmoabile devices running Android
platform 1.5 or later. They communicate with eatiteoover TCP on a wireless network.

2.2 Features

Out of the three features stated above, two newres (explained below) have been
added to the existing software.

2.2.1 Display preview of the next slide

This feature helps the lecturer to view the prevawhe next slide at the bottom right of
the screen. It helps him/her to have an idea athmunext slide and prepare beforehand
accordingly.

2.2.2 Upload picture from the device’s memory

This feature enables the lecturer to upload pisturem the device’s memory [3].
Previously, since this feature was absent, lectuhaxd to directly insert pictures taken

with the device’s camera. With this feature, thayp simply take a picture, store it in the
internal memory and use it later during the classidke learning more interactive.
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Slide

Figure 3: Uploading an image Figure 4: Uploading picturs frm the
on-the-spot device’s memory

3. Evaluation

10 Graduate students of Tokyo Institute of Techgyplparticipated in an evaluation of the
new features of the software. The server side stetsiof Windows XP with Microsoft
PowerPoint 2007. The mobile device used was a MtztdvZ604 model with Android
version 3.2. The questions were classified in eettilscale from 1 to 5, with 5 being
‘strongly agree’ and 1 being ‘strongly disagreetakures like preview of next slide and
incorporating slides directly from the device’s nusn received good evaluation.
However, users found it difficult to understand tigective of a button just by looking at
its icon and had to read the accompanying captrdi they got used to it. We hope to
increase the number of participants to evaluatedfigvare in the near future.

Table 1: Results of the questionnaire

Question Mean S.D.

1. Did the preview of next slide help you to prepagfobehand? 4.6 0.7
2. Did you view the notes as intended? 4.4 0.7
3. Did you find the layout of buttons (icons) apprepe? 3.8 0.9

4. Did you understand the meaning of button (iconsjliga 3.3 0.6

5. Did you find the feature of incorporating picturdsectly from the 4.3 1.1

device’s memory helpful?
6. Did you learn the usage of this software easily? 8 3. 08
7. Did you find this software useful? 4.6 0.5

4. Conclusion

We added news features suggested in the questienofithe previous research. The
results of the evaluation show that the added featare effective in increasing the
functionality of the software. In the future, weadnd to add more features such as the
pointer feature which will help to emphasize onpedfic area of the slide and an
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integrated web-browser feature to perform onlingrge during class without having to
exit the presentation.
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Abstract: In this paper, it is proposed for the classificatof the Mahalanobis distance of
learning data in the C-programming iteration typerseware that a virtual teacher group
is used as a standard space and that the membéurabtfon is used to convert learning
time. Furthermore, a quantitative analysis methbthe questions in the courseware is
proposed by calculating the SN ratio allocating tahalanobis distance into the
orthogonal arrays. The validity of the results bgse proposed methods is confirmed by
the measured values, and the causes for takimggddarning time are cleared.

Keywords: Mahalanobis distance, SN ratio, membership functourseware

Introduction

Learning data, which consists of scores and legrnime, is achieved by a learning
management system from the answer of the courseBaree every learner achieves the
passing score in the iteration type coursewaranileg time becomes the target of the
analysis. In the past, the method by SP-chart erMlahalanobis-Taguchi System have
been reported for the analysis methods considéh@gross correlation [1][2]. However,
the estimation of learning time which consistsahg questions in the courseware has not
been reported in both methods. Especially, the latethod has a feature that is able to
calculate the quantitative value with some combiocedditions, but has some problems.
The 1st is that the classification of learning dé#@ends on its standard space. The 2nd is
that the Mahalanobis distance becomes great fasitan infinite learning time range. The
3rd is that the quantitative analysis method ofstjoes in the courseware isn’'t known.

In this paper, it is proposed for the C-programmitegation type courseware that
learning data of a virtual teacher group is used atandard space and that the learning
time is converted to a limited value by using a rhership function, and the Mahalanobis
distance of learning data is classified into 2 gou~urthermore, an analysis method of
guestions in the courseware is proposed by caloglathe SN ratio allocating the
Mahalanobis distance into the orthogonal arrayse Validity of the results by these
proposed methods is confirmed by the measured s,aaral the causes for taking a long
learning time are cleared.

1. Analysis Methods

The Mahalanobis distance is calculated by the wkgtabetween two points: one is
measured valuesand the other is a standard space. In this paperstandard space is
made at random by a virtual teacher group, who arswith a short learning time or high
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score. The procedure of the analysis methods byMakalanobis-Taguchi System of
learning time is shown as the stepl~step3 anddt®ss as the step2~step3.

1.1 Stepl: Preprocessing of Learning Time

When j; is the learning time for question No.j (=1, 2, m) of learner-i (=1, 2, ..., n); is
related to thinking time of the question, and takes range 8tj=c. Therefore, it is
converted to the value by the following equatiomgghe membership function.

1 (t; = ty)
ty — t,
VI] (tu) = t% (taj<t|] = tbj) (1)
bj aj
0 (t;>ty)

Where, §; is the smallest learning time of the question Nothe standard space, apdst
equal to 2.2 times of the average learning time [1]

1.2 Step2: Calculation of Mahalanobis Distance

When & is the reciprocal of the Peason product-momentetaiion coefficient between
the questions, Mahalanobis distance of learnerf) (B calculated by the following
equatlon

ii Zm: 2)

3

Where, \f is the normalized jvby the average value of Iearnmg data and itsdsii@h
deviation. The average value of i 0. The average value of’Ds 1.0, which means that
the distance from the standard space becomes gesdige value gets bigger.

1.3 Step3: Calculation of SN Ratio

The Mahalanobis distances are allocated as tryirvgg dvaluation of learner-i in a
courseware into each line of the 2 levels' orthaj@mrays. Where, level-1 and level-2
correspond to “use the question in the coursewiard¢fie orthogonal arrays, and “take it
off,” respectively. When the SN rati@;) indicating the smaller is the better response is
used for trying the evaluation, it is calculatedthg following equation.

1, = -10log(- > D) 3

The graph of factorial effect can be made by aliaga; into the orthogonal arrays.

2. Analysis Results
2.1 Analysis of Learning Data by Mahalanobis Distan

Every leaner answers a question which consistefuhdamental questions (No.A~No.D)
and the advanced questions (No.E~No.l) in the @amming course until he/she
achieves the passing score (more than 80%) in ea@stion by using a learning
management system [1]. The number of total questisrm=9, the number of virtual
teachers is 27 (=3xm), and the number of learsensb4.

Fig.1 shows the Mahalanobis distances of leartimg and scores. The score in each
guestion is calculated by (the sum of score iratten numbers) / (iteration numbers). The
dashed lines show the boundary of the classifinatip cluster analysis. A short learning
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time group is 31%, and they are in the high scooe On the other hand, a long learning
time group is 69%, 2/3rd of them take a few itenathumbers with a long learning time,
and the rest 1/3rd takes many iteration numberk wishort learning time. Since some
learners take the value of more than 2000 in theal#éanobis distances of learning time, it
means that the valid result is obtained using gpr@&imation by Eq.(1).
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Fig.1: Mahalanobis distances of learning time andceres

2.2 Evaluation of Courseware by Graphs of FactoE#ékct

Fig.2 shows the graph of the factorial effect @rteng time. It shows that the left side (
mark) is the level-1 in the 2 levels;Jorthogonal arrays, and that the right sider(ark)

is in its level-2. The SN ratio of this coursewasauy'=-29.6db. This value is almost
equal to -30.0db calculated by the average val084)Lfrom the Mahalanobis distance of
learning time in Fig.1 and EqQ.(3). The SN ratialeé optimum condition, which consists
of the questions No.A, C, H in level-2, and theeotuestions No. in level-1, is calculated
asuopt1= -25.6db, and the gain i&,ptl-uan1=+4.0db. The factor of the long learning time’s
group in Fig.1 is the fundamental questions, siteesum of SN ratio in its level-1 is
smaller than that of advanced questions. Furthexntbe graph of the factorial effect of
score shows that low-score questions are the gumssio.C, G.

Table 1 shows the average learning time in eachtmueNo. When the question No.
of the SN ratio in Fig.2 is downward to the lefietaverage learning time of all learners is
more than 7 times the one of virtual teachers inl§4. The cross correlation in Table 1
isn't considered as it is in Fig.2, but the resalts almost valid. No.A(hex) takes a long
learning time for it is the first question in theurseware. No.C(while) takes a long
learning time for they take many iterations withishort time. No.H(pointer) needs a long
thinking time, but they don’t take many iterations.
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Fig.2: Graph of the factorial effect of learning tme

Table 1: Average learning time in each question Ndsec]
Question No. A B C D E F G H I
All learners/Virtual teacherd98/28168/25172/13105/21134/2383/2160/15263/3378/24
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3. Conclusions

For the analysis of learning data of the C-programgniteration type courseware by the

Mahalanobis-Taguchi System, it was proposed thatntlethods where a virtual teacher
group is used as a standard space, and learnieggioonverted into a limited value by a

membership function. The quantitative analysis mettihat the questions influence in the

courseware was proposed by allocating the SN matithe orthogonal arrays. By these

methods, the SN ratio which consists of many qaestin the courseware was able to be
estimated, and the causes for taking a long legtimme were cleared.
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Abstract: We developed an HTML5 presentation software wiimera and sharing
functions. This software is based on W3C HTML Slidyp implement these functions,
this software uses the APIs of “media capture drehms”, which enable it to handle the
camera hardware in the HTML document. Users are @blcapture snapshots and then
add a slide alongside the picture. The user isatd® to add some comments in the slide.
The edited slides can be uploaded to a web semneba accessed on the web.

Keywords: Presentation Software, Mobile Device, Camera ictlwe, HTML5

1. Introduction
1.1 Background

In the field of education, many kinds of presemtatsoftware and devices have been used
and developed. For example, CodEx (Kaminishi anddté) 2011) has been used for
teaching programming lectures.

In order to make a lecture more interactive arfécéie, Kikan-Shido (Between
Desks Instruction) is very important (Clarke, 2Q0#owever, when a teacher uses
PowerPoint software, the teacher tends to stayromtfof the computer where the
presentation software is running. This is not padfke for both the teacher and students.
Ueda and Murota(2012) developed a software to@n®e Presentation Controller,
RPC) to support PowerPoint presentations with Aldroobile devices. The software
enables teachers to control the presentation fronolaile device. In addition, the teacher
can also take a picture and insert it on a neveslidhis function benefits the teacher, as it
lets the teacher show students’ works as they niakeis considered to be important to
share their own answers and know various and sormastexemplary answers by student.

However, RPC is not designed for students’ use ttonsidered to be beneficial in
showing and sharing their work in cooperative leagnsituations with many kinds of
devices, such as Desktop PC, Tablet PC and othleiterdevices.

1.2 Purpose of This Study

The purpose of this study is to develop presentaaitware which has functions for both
students and teachers; taking a pictures, incotipgrgictures into slides, and sharing
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these presentations on the web. Especially, tovh#ahle in various kind of devices, the
software is implemented by using HTML5 technology.

Server Side
Web Server

L index.php savasSlide.php
Display the Save received
lists of data in the web

server

submitted
slides

Screen

Projector
Wi-fi Network
3T Client Side

Devices N 1 7 [, slidehtml
(PC, Mobile * g 1 HTMLS

device with presentation file
camera etc.) on the client

Web Camera

Figure 1. Overview of the system

2. Development
2.1 Overview

This presentation software is based on W3C HTMIdy5([Ragett, 2005). When a user
presents, the user downloads the presentatierfrtim a web server. The presentation
file cannot be edited by the presenter. In thieaesh, we added functions for editing and
uploading to the web server.

For editing, we added functions to insert new edido the presentation, to add
pictures taken with a camera to slides, and toewsiimple comments. The edited slides
can be uploaded to the server and can be accessedhe web.

An overview of the system is shown in Figure 1vides such as a PC or tablet can
show the presentation slide. This slide can be ttmaded from the web server. The user
can see the real-time feed from the camera andlsantake a snapshot. If the user does
so, a new slide with the snapshot will be insertéskrs (teachers or students) can submit
a slide file, which is edited during the lecturehid function is not implemented in the
original version of Slidy. Some of these functi@me available using HTML5 technology,
especially the handling of the camera on the HTMtument.

2.2 Implementation of the camera/picture function

To use the camera and picture function, we adaggovielement and canvas element in
HTML5. We also use the “getUserMedia()” method avaScript. This method is one of
the APIs of “media capture and streams”, whichvallocal media, including audio and
video, to be requested from a platform (Burnett Bladayanan, 2012). With these APIs,
the HTML slide can capture the camera stream, ggbshots for the canvas element and
make a PNG image file.

Though these APIs are in draft form and theretorly the newest browsers support
them, it is expected to be useable in various beosvand devices in the near future. At the
present moment, we verified that this software ronsOpera 12 (both desktop and
mobile) and Firefox 17 (only desktop).
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2.3 Functions of the slide

The sequence of the presentation slides are showigure 2. This presentation includes
title slide, normal slide (without camera functipand some slides with camera movie.
Teacher may prepare the presentation slides beéferdecture. On the slide with the
camera movie, the stream of the camera which isvexied to the client device is
displayed. Users can capture snapshots of the namdeconvert it to the image files or
new slides with editable comment. If the user cagsita screenshot, the picture will be
saved in a permanent image file, but the user tsmaudl it and re-set the camera movie.

Users can save the edited slides by submittinthéoweb server. The submitted
presentation will be accessed on the web and esfeiw by any other users who are
permitted to access the server.

Title Slide Normal Slide Slide with Camera Movie New Slide Slide with Camera Movie
e T T = [
1 e D I Dlmee [P
P! | \ :,,.‘q'.,_"t e
— = e
.,T p— p—— 4 - - \ -
eacher may prepare S M e

Slai;nnetrgen:ic::\ge of each Make and insert a new slide é:::;;:::?; the
(able to snapshot and withta pictire

3 image
convert to png image)

Figure 2. The sequence of the presentation slidéghe fourth slide is added by user.

the presentation before
lecture.

3. Expected usage in education

We expect this software to be usable in thesetsiug(but not limited to these cases):

* To share students’ various answers of mathemgticddlems: It is considered to be
important to share their own answers and know uariand sometimes exemplary
answers by student.

*  To show the manipulation in the anatomy trainirtgdents can also take a picture of
the organs. This is useful in sharing knowledgehwaitlleagues and in reviewing
what they did when they studied other courses.

» To share pictures of outside field work: It is ea&@know what the other members do
in real time during field work because students oake and submit presentations
anywhere the wireless network is available. In toldj it is also easy to report in
class after it.

4. Summary

We developed an HTML5 presentation software witthea and sharing functions. This
software is based on W3C HTML Slidy. To implemdmde functions, this software uses
APIs of “media capture and streams”, which enable ihandle the camera hardware in
the HTML document. Users are able to capture smapsind then add a slide by the
picture and comment in the slide. This softwareeipected to be used in various
educational situations like mathematics, anatomffetdwork. In the next study, we plan

to use this software in those lectures and evaltatesability and impact.
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Abstract: Utilizing digital games to assist students witimglation manipulation and
problem-solving may help them deeply explore andstoict scientific concept and
relevant procedural knowledge. The chamber escapeg are the game type of problem-
solving, involving challenges, adventures, and wagaty elements. This study developed
a chamber escape gafiseape the Lab to assist in learning the concepts of
electromagnet and electromagnet assembly skills. émpirically explored 100 high
school students’ technology acceptance of this gamk the differences of flow state
between different genders. This study discovered thudents have a high degree of
acceptance toward this game, and the males haberilpw experience during playing
this game.

Keywords: Chamber-escape game, Game-based learning, Seiducation

1. Introduction

In recent years, the development, application, research of digital educational games
are gradually emphasized. To promote the learnirsgientific concepts and experimental
skills, utilizing digital games to assist studewith simulation manipulation and problem-
solving may help them deeply explore and constaaéntific concept and relevant
procedural knowledge. Learners can reflect andsadpeir problem-solving strategies to
reach more effective learning during the problerwiag process in the game tasks [1]
[2]. Besides, to promote learners’ learning motosat it's quite important to embed the
game elements such as suitable challenges, adegsnand uncertainty in an educational
game [3]. The chamber escape games are the gameotyproblem-solving, involving
challenges and adventures, and uncertainty elem&hésapplication of chamber escape
games to the learning of scientific concepts is tiwvaesearching. Also, to evaluate
chamber escape educational game, learners’ accepthnhe games and their flow states
[4] are important indicators. Therefore, the ohjexs of this study are to develop a
chamber escape garfscape the Labto assist in learning the concepts of electromiagne
and electromagnet assembly skills, and to undetdearners’ technology acceptance and
the differences of flow states between differemtdspes.
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2. Escape the Lab

Escape the Labis an educational chamber escape game, developedrlrgsearch team-
NTUST MEG (Mini-Educational Game development Group E-learning Research
Center in National Taiwan University of Science arethnology). The scenario in this
game: a researcher is poisoned by his colleaguesviso a member of a criminal group,
and is stuck in her own lab. The player has to esand search for the useful objects
(shown as Figurel) in the lab before the reseanshpoisoned to death. Also, based on
electromagnetism concepts, the player has to asseantelectromagnet correctly (shown
as Figure2), utilize magnetism to pick up the keynt the hole in a secret cabinet, and
then escape the room. This game provides not oatyoms but adventurous problem-
solving tasks which allow learners to observe atmlage, and simulate and manipulate to
reach the learning objectives.

7 - BIUREEMAIR (FER08:59) : O AT L E—REMNEN, (FEAI06:04)
©E5|— 4] (FEA108:58) O ERTEEM (EA06:02)
OB~ MAMA SR SIES (EM08:43) s O ERTIAFIFEMR EHISE (FEA05:57)

Figure. 1 Screenshot of Escape the Lab©: Figure. 2 Screenshot of Escape the Lab®:
Search for the environment and cues Simulation manipulation and Feedbacks

3. Method

There were 100 senior high school students paatiegin this study, including 50 males
and 50 females. The average age of the participaasl6. All the students finished the
electromagnet course before this study. This pegferred to the technology acceptance
model [5] and the elements of digital instructiogaimes [3, 6] to make a preliminary
evaluation of learner's attitudes toward perceiusdfulness, perceived ease-of-use and
game elements. The questionnaire was scored orp@n#-Likert scale (1=strongly
disagree, 2=disagree, 3=agree, 4=strongly agreegva@luate the flow state when learner
play the game, this paper also referred to Kiffew Scale for Game [4] (translated to
Chinese by this study). The questionnaire was slconea 5-point Likert scale (5 = agree,
1 = disagree). The student were asked to fisgape the L&b(10 minutes) once, and
then fill out the above two questionnaires.

4. Results

This study conducted a preliminary descriptiveistigal analysis. We discovered that
75% of the students agree or strongly agree thatgdme can help them understand the
concept of the electromagnet; 73% of the studegitseaor strongly agree that this game
can help them understand the procedures of assemblectromagnet; 74% of the
students agree or strongly agree that this ganpes hkem understand the concept of the

electromagnet more than paper textbooks; 54% aostindents agree or strongly agree that
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the operation of this game is easy; 74% of theesitglagree or strongly agree that the
story of the game is easy to understand; 54% ofthéents agree or strongly agree that
the operating process of this game is smooth withoy errors; 83% of the students agree
or strongly agree that the game is entertainin@b @8 the students agree or strongly agree
that the game is challenging; 88% of the studegitseaor strongly agree that they feel the
uncertainty of adventure and fantasy when they filaygame; 49% of the students agree
or strongly agree that the design of the mecharatthe interactive rules this game is
appropriate.

Table 1 Evaluation questionnaire on the technologgcceptance and game elements

strongly agree  disaree strongly
Dimension Item# ltem agree (%/) ((S) disagree References
(%) ’ ’ (%)
This game can help you
T1 understand the concept of 13.0 62.0 23.0 2.0
the electromagnet?
This game can help you
_ understand_ the procedures 11.0 62.0 24.0 3.0
Perceived of assembling
usefulness electromagnet?
Compared with the paper
textbooks, you think this Davis
T3 game helps you 13.0 61.0 23.0 3.0 1989
understand the concept of ( )
the electromagnet more.
T4 The operation of this game 220 320 370 90
is easy.
Perceived T5  nestoryofthegameis o4 450 950 4.0
easy to understand.
ease of use .
The operating process of
T6 this game is smooth 10.0 44.0 30.0 16.0
without any errors.
T7 The game is entertaining. 25.0 58.0 11.0 6.0
T8 The game is challenging. 40.0 53.0 5.0 2.0 Prensky &
When you play the game, Thiagaraian
T9 you feel the uncertainty of 29.0 59.0 9.0 3.0 g ) )
Game (2007);
adventure and fantasy. k
elements - Alessi &
The design of the Trollip
710 ~ Mechanism of the 60 430 360 150 (2001)

interactive rules this game
is appropriate.

In addition, this study conducted an independetdst to explore the gender
differences of the flow state base on the collectath. We discovered that males had
more flow experience than females when they ples/game 1=2.46,p<.05), but there is
no significant difference in the phase of flow aetgents.

Table 2 Gender independent T-test

Gender
Male (n=50) Female (n=50)
Flow state (Kiili, 2006) M SD M SD t
Flow Antecedents 3.75 .79 3.49 .75 1.66
Flow Experience 4.10 62 3.79 .65 2.46°

"p<.05
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5. Discussions and Conclusion

The research results showed that most students gy positive attitudes toward
perceived usefulness of this game, indicating ldeiers confirm this game has the utility
of electromagnet-related knowledge instruction. ideer, in terms of perceived ease of
use, there’s still room for improvements in thisnga(e.g., interactive mechanism and user
interface). As for flow, the males can get morenflexperiences in this game, indicating
that this game helps the males’ learning engagemsore. By analyzing learners’
behavioral patterns more deeply (e.g., [7]), thiglg expects to explore and understand
thei([) problem-solving processes in the future angdrove the ease of use B§cape the
Lab".
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Abstract: Number sense, the basis of mathematical abilitghes important goal of
elementary mathematics curriculum. Previous stubdiege indicated that number sense
may make student have the feeling of using numbersay help students understand the
relationship of numbers more and judge the readenabs of an answer. It can also
enhance their ability of analysis. Students withtdrenumber sense can use various
strategies to solve a problem. This study thereftagigns a digital game, named Fishing
Master, for facilitating students’ number senseadflition. In order to win the game,
students have to use appropriate strategies, whelsystem can scaffold them to use if
they are not familiar with the strategies. In théufe, the game should be improved and
can be applied to multiplication and division foeriying its effects by a rigorous
experiment.

Keywords: number sense, strategy use, game-based learning

Introduction

Number sense is an ability to recognize the meamhgumbers and to sense the
relationship between numbers (Dehaene, 1997; NCIRE9; Stoddard, 1994; Thompson,
& Rathmell, 1989). Previous research has demoestrdtat even babies have such an
ability (Dehaene, 1997), suggesting that numbesesas inherent. However, although
students have to deal with quantities in theirydéfe, they barely encounter abstract
numbers, not to mention the relationships betwaambhers (Stoddard, 1994). Without
number sense, students may find difficulties witfeaively and efficiently solving
problems, and even learning other subjects (Buri®93; Reys, 1991). For this reason,
the main goal of mathematics education in primaigosls should develop students’
number sense.

In order to develop number sense, students nequtactice seeing relationships
between numbers, and to convert numbers into smiptens (Stoddard, 1994). For the
former, students can learn the properties of numdan’s complement, for instance, may
help them to do addition and subtraction more ieffity. For the latter, students can learn
transforming numbers fluently. For instance, iti@dgnt can view 99 as 100-1, he/she may
quickly calculate 273+99 by seeing 273+100-1, wlach 372. Therefore, this paper aims
to develop a mathematical game to facilitate sttelemumber sense.

1. System design
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This paper develops an educational game, calldurgsMaster, for facilitating number
sense. In this game, a student plays the rolefisharman. He/she has to overcome all of
urgent challenges in limited time. This game is lengented in HyperText Markup
Language 5.0 with physics engine. In this game, nhmber of fishes determines the
difficulty and the time required by the studenteWwous research has showed that
controlling the balance between the level of diffig and the student’s ability may arouse
flow Experience, which may happen when people atally absorbed in an activity
(Csikszentmihalyi, 1990).
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Figure 1. Interface of the game

1.1 Game rules

The game provides instructions. When the gamesstant arithmetic question appears at
the top of the screen as shown in Figure 1. A studeeds to calculate it and get the
answer first. Then he/she as a fisherman has ¢th saime fishes with numbers which may
assemble the answer as a shoal of fish. When tnderst becomes an experience
fisherman, if fishes find someone wants to cat@nththey may change their swimming

directions and speed up in latter game levels.gdme thus becomes more difficult catch
in limited time. When a student passes one lewsdshHe may unlock one kind of fish (i.e.

one number). Although he/she get one new opticaiseémbling his/her answer, there are
relatively more kinds of fish, which may hinder teident from catching his/her targets.
For example, when the system detects the playeynhbes more capable, the bigger fish
may obscure the smaller one because of their positimaking the game and calculation
more difficult and challenging.

1.2 System architecture

Figure 2 illustrates the system architecture of ghene. When a student enters a game
level, the system may analyze the strategies thathh used in previous levels. More

specifically, the system classifies his/her strigg@to several types, as shown in Table 1.
If the student only uses a fixed or even inappaiprstrategy, the system should scaffold
him/her to use various and appropriate strategielérning others number relationship

Gamev Next

Levele

Starte Game Strategy Fish
. R - | » Scores H—»
Instructionse Analysise Controlv
L S— Exite
+

Figure 2. System architecture
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Table 1 further shows the scaffolding that theteaysprovides in order to facilitate
number sense. The system may control the numbefisioes to help player to learn and
strengthen new strategies when detecting a stgdgrdtegy in his/her learning portfolios.
For example, if the system detects that a studees diot use grouping strategy, the
system may provide a set of the same numbersHg.gnd prompt the first three of them.

Table 1. Number sense strategy and system scaftpldi

Strategy types Definition Scaffolding Challenges
Ten's Catching two (1) Providing more number a. Providing 100’s
complement numbers for making pairs of 10 complement
ten (2) Prompting the first pair b. Providing near-10
number pairs (e.g. 5+6=11)
Grouping Grouping the same (1) Providing more same  Providing more sets of the
numbers for numbers same numbers
approaching the (2) Prompting the first three
answer same numbers
Maximum first ~ Catching the Prompting the maximum  N/A

maximum number  number
first

2. Conclusion

This paper develops an educational game for fatilg number sense, which may help
students understand numbers relationship, improge problem-solving ability, as well
as enhance their motivation. In this game, playayga fisherman who uses various
strategies to catch fishes with target numbers. él@w this study is still in a preliminary
stage, and need a rigorous experiment to verifathantages mentioned above. From the
perspective of games, the game can be improvedtbgneing its freedom and flexibility
to increase the playability in the future. From gegspective of learning, the game can be
applied to multiplication and division to increake diversity of learning.
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Abstract: Since the process of summary writing is internmad anobservable in onsite instruction,
graduate students have few opportunities to provtuEr peers with feedback for improving
summaries. This study reports on the design ofrapcer-supported collaborative learning (CSCL)
system to investigate the effects of online pedlaboration and feedback on graduate students’
summary writings while reading academic texts. Tésults of this study reveal that the graduate
students made more significant progress throughguSiSCL rather than through onsite instruction
alone. The regression analysis and the open-endgestignnaire also show that the graduate students
who actively engaged in peer collaboration and lfeell made more revisions and progress in their
academic reading and summary writings than thostudents who passively participated.

Keywords: Collaborative learning; Peer feedback; Interactlearning environment; Learning
communities; Improving classroom teaching

1. Introduction

Graduate students, in general, are expected t@ dghasmain ideas after reading a large
amount of new information from lectures and redeaacticles (Friend, 2000). For
graduate students who learn English as a Foreigguage (EFL), the level of inability to
sum up paragraphs into a summary is high. Summatingvis hard to learn because the
gist of a passage is often not present in the seiréructure (the exact wordings) of the
text (Friend, 2001) and the cognitive process wiemhverts surface structure to the gist of
a text is internal and unobservable in onsite utston (Alfassi, 2004). To externalize,
visualize, and record the process of summary vgittncomputer-supported collaborative
learning (CSCL) system was developed in this stiadinvestigate the effects of online
peer collaboration and feedback on the graduatéests’ summary writings and reading
comprehension.

Roschelle and Teasley (1995) propose that colimor may be seen “as the mutual
engagement of participants in a coordinated etfmdolve the problem together” (p.70).
Peers, however, are not domain experts, as opdosexhchers because peer advice or
judgment may be correct, fully incorrect or mislegd In addition to this advantage, it is
possible for students to provide peers with newspectives when they try to evaluate
whether or not they will accept or reject peershoeents.

There have been problems found in the previousliefuin terms of peer
collaboration, reading comprehension, and summarnying. First, teachers did not
provide graduate students with explicit and sthat@gstruction to write summaries. As
such, graduate students have difficulties on ma@a identification and paraphrase it into
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a summary writing in onsite instruction (Friend,02Q0 Second, graduate students have
less interaction with their peers and teachersaditional classroom setting due to very
limited instructional hours (Chi, 2001). As a résgraduate students are unable to share
their knowledge and deepen their thinking. Thirdwfstudies have investigated the
relationships among peer collaboration, reading pretmension, and summary writing.
Finally, the process of writing summaries is harolbgerved in onsite instruction. That is,
graduate students have few opportunities to comibezie own summaries with those of
proficient ones.

This study reports on using computer-supportedabotative learning (CSCL)
system to support peer collaboration and feedback gmaduate students’ reading
comprehension and summary writing. Three reseaudstopns were addressed in this
study:(1) What are the relationships among peatbfaek, summary writing, and reading
comprehension?, (2) What are the effects of pestliack on graduate students’ reading
comprehension and summary writing in CSCL?, and/{Bat are students’ perceptions
toward their progress on summary writing and regdimmprehension in CSCL?

2. Method

There were 24 graduate students participate indfidy at a university of science and
technology in central Taiwan. Before the instructlmzegan, they were asked to take the
reading section of a standardized test such as ®&sEnglish as International
Communication (TOEIC) as the pre-test to identhgit English language proficiency.
The maximum score in reading on this version of T@EIC is 495. The mean and
standard deviation of these 24 graduate studentsaiging section of TOEIC are 385.45
and 45.95 in the pre-test. The onsite instructmmoiporated with the CSCL system lasted
for 18 weeks (including the pre- and post-tests).summary writing, the graduate
students’ original and final drafts were first caangd after peer feedback and further
identified by the P-density. The high rate of thddnsity indicates the high quality of the
graduate students’ summaries. The reliability af -density is reported to be 0.97
(Brown, Snodgrass, Kemper, Hermen, & Covington,800

3. Results
3.1 The graduate students’ reading progress on sanymriting

In CSCL, paired-sampletest is conducted to investigate the graduateesiist reading
progress between the pre- and post-tests aftengiteictional intervention of summary
writing. The results indicate that the mean ofréeding score for the 24 graduate students
in the TOEIC post-test (407.55) is greater than tidhe pre-test (385.45) and there is a
statistically significant difference between the-pand post-tests in reading=< -3.026,

p< .01).

3.2 The effects of online peer collaboration aretifeack on summary writing

To externalize, visualize and compare the gradeatdents’ summary writing process,

two participants were randomly selected from thegPdduate students to show their

different summary writings. Student A is a sampsecto show more revisions of her final

draft after receiving peer feedback online. Studgerdg another example who made almost

no revisions after receiving online peer feedbaldke log files recorded in the CSCL
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system were shown to indicate the interactive astibetween these two students with
their peers. From the log files, student A activedyticipated in collaborative interactions
with her peers such as reading peers’ summariepr@viting peers with her suggestions
(Fig. 1). By comparing student A’'s summary writiogcle, student B was a participant
who made almost no revisions after receiving peedlback. Students B did not actively
participated in collaborative interactions with peers for summary writing (Fig. 2).

3.3 The graduate students’ perceptions toward summatyngvand reading comprehension in
CSCL

According to the open-ended questionnaire, alli@pents agreed that summary writing is
an important skill since it helps them to read amie academic texts. Fifteen participants
(63%) believed that practicing summary writingspeel them identify the main ideas
easily and quickly while reading academic textamdst all participants (92%) liked to

receive online feedback from peers while writingnstaries. They preferred to provide
feedback to their peers in the CSCL system bectgsecould learn from each other by
reading other peers’ summaries and comments tcowegheir own ones.

[ 1.Read the amclev'] [ 2. Edit the majnadaa;.] [ luReadihe adsioy ] [ <k e maia deas
;,E;m the summ ary+
3. Edit the summ ary+’ 4. Self_comrections’
5. Giveconuments
{=dited peers” writine
errors. evalvated
\peﬁs'u)n’aclin)

—/I-’

'\. '

—
“'"mm"“' E

[ 6. Read peers’ summaries ] [ 7. Read peers’ comments ]

[ 8. Rewvise the main ideas ] [ L3 Rm‘lsemasummar_\,'.]

Fig.1 Student A’s interactions in the Fig.2 Student B’s interactions in the
summary writing cycle summary writing cycle

4. Discussion and conclusion

Whether or not a graduate student accepted peeggjestions and corrections, every
single social activity of sharing knowledge andwadgg new information in CSCL would
lead to a progress in summary revisidime effects of peer feedback on the graduate
students’ reading comprehension and summary wraiggconfirmed in this study. The
more the graduate students engaged in peer feedbazkmore they improved their
reading comprehension and summary writing.
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Abstract: This paper describes the effective strategy imnieg kanji. This strategy is

acquisition of motor skills, and it is a learningtimod to memorize kanji. In this strategy,
learners practice writing kanji repeatedly usingdigital pen for a few weeks. This writing
motion is complex motor skill, and is developedodtigh repeated writing kanji. We then
analyze performance of kanji writing and compasults of pretests and posttests.

Keywords: Repeated writing kanji, acquisition of motor killstrategies of learning,
digital pen, handwriting

Introduction

The focus of this study is on kanji learning stges. Kaniji is a logographic script
adopted from the Chinese language. Kanji charaebgpsess meanings. Also, one kaniji
can have many readings. Furthermore, kanji chardstens are more complicated. The
1006 kanijis that primary school students need &nldhave an average number of 12
writing strokes, indicating that many of them acenplicated kanjis. Therefore, since (1)
kanjis have different ways to read, (2) there asmyntypes of characters, and (3) glyph is
complicated, learning kanji has been consideredeag difficult. In particular, students
from non-kanji cultures find it especially diffiduto learn kanji. In this research, we
studied strategy of learning Japanese kanji.

1. Research on Learning Strategies and memorization Rated to Kanji Study
1.1 Theoretical Background

Many studies in cognitive psychology related to jkatudy have been made so far.
Nozaki and Ichikawa (1997) have pointed out thailitation of writing motions and
understanding of kanijis’ pattern structure are fuklpThis article focuses on the
facilitation of writing motions pointed out by Nddaand others. Studies on effects of
writing motions on memory indicate that to repeaiting serves as a visual rehearsal to
facilitate memorization. In addition, memorizatiday writing allows one to acquire
representation of motor skills different from visueemory and thus facilitates studying.
“Kusho” is defined as the “writing-like finger moweents without any physical or visible
trace.” A studies have shown that (1) “kusho” bebafacilitates character-recall in adults
from kaniji cultures, and (2) “kusho” writing on papis better at promoting character-
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recall than writing in the air (Sasaki, 1982, 198fhese results show that the imagery
derived from these writing-like movements is us@fulemembering kanji characters.
Onose (1987) classified writing motions into traginopying (writing while looking at an
example), and spontaneous writing (writing aftee #txample is put away) to study
methods of teaching how to write kanjis. In addhtito repeat writing motions is one of
effective strategies to acquire kaniji for those wimerstood common rules in kaniji
scripts. Such common rules include the followingrirontal bars are written left to right;
vertical bars are written top to bottom.

2. Position of the Study

As mentioned in the previous section, repeatedltingrthe characters enables creating a
movement-derived imagery of the characters, whiahilifates their memorization.
Recognizing the effectiveness of writing motionsl@arning kanji as pointed out in
previous research, we integrated them into theniegrmethod used in this study. In our
support in Kanji study, we encourage children foesg writing using a digital pen so as to
facilitate their writing motions, intending to féitate their learning accompanied with
motor skills.

The use of the digital pen has the following adages: (1) Scripts and figures
written on paper by a student can be recorded thhoriginal brushstrokes; (2) Records
of scripts and figures of all the students canded so that their thoughts and opinions
can be easily classified; (3) Brushstrokes carepeoduced stroke by stroke so that stroke
orders of Kanjis can be checked; and (4) Sincepeg processes of students can be
saved and their orders can be reproduced, falps stethe process of thoughts and their
factors can be found and educational guidance eavaluated. In addition, the use of the
digital pen in studying at home has the followimyantages: (1) Data can be saved in a
connected PC so that even parents busy in workmghdd-rearing can check their
children's learning status when they have time; @)d.earning using an unusual means
can increase motivation for learning.

3. Kanji Study Support for Japanese Children
3.1 Method

Target: One fourth-year female student, she isyant good at studying kanji

Supporting Period: Prior interview, pretest cortddoonce, study support for seven days
in total, and posttest conducted once

Materials Used for Study: A personal computer, gitali pen, and a dedicated notebook
for the digital pen

Place of Supporting: The home of the target (Onehef authors visited her home to

provide the individual educational guidance)

3.2 Procedure of Study Support
At first we conduct a pretest to see how many kasljie has acquired, how her errors in
stroke orders are characterized, and so on. Therre@ate learning materials based on the

results analyzed over the pretest. The targetsckdhjis using the learning materials, the
digital pen, and the dedicated notebook. The supppoints out what noticed as it arises.
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In the end we conduct a posttest to analyze thdtraad compare with the result of the
pretest.

3.3 Result of Kanji Test

Table 1 shows the results of kanji dictation andk& order questions. Since the pretest
(1) contains many familiar kanjis with small numbef strokes, the percentages of correct
answers in dictation were high. On the other hamfe the pretest (3) contains many
difficult kanjis with large numbers of strokes, tipercentages of correct answers in

dictation were low. We conducted the posttest withsame questions as in the pretest. In
the posttest, overall percentages of correct arsswere high. In the posttest, overall

percentages of correct answers were high. The maxges of correct answers of all the

items in the posttest were higher than those irptegest. In particular, the percentages are
significantly improved in the following items: Kargictation questions of pre-posttest (2)

from 71% to 92% and stroke order questions of @stpst (1) from 50% to 100% .

Table 1. Percentages of Correct Answers in Preteahd Posttest
Pretest(1)  Posttest(1) Pretest(2) Posttest(2) esi(8) Posttest(3)

Kaniji Dictation 96% 100% 71% 92% 57% 89%
Questions
Stroke Order Questions 50% 100% 63% 75% 42% 42%

4. Related Research

In this section, we will introduce a kanji learniegstem partly developed by the authors.
The “Java Kanji Flashcard 500" (JFK 500) is a k&egirning system developed under the
leadership of Chikamatsu(1998). The authors cotlted in the development of the

system. JFK 500 has the following features: (1g@nables learning the 500 kanjis most
commonly used in Japanese newspapers, (2) it shastroke order animation. It can be
accessed through the following URL: http://nuthatoim/kanjicards/.

5. Conclusions

In this study, we conducted an experiment of h@@gapanese student who has difficulty
in reading and writing kanji to learn kanji usingl@ital pen. The student was asked to
practice writing kanji repeatedly using a digitanpfor seven days. This improved the
student’s kaniji test scores, indicating that tk@arhing strategy is effective. However,
since our support was too short this time, theeestill many kanji yet to be acquired.
Repeated writing kanji is an effective learningatgy. In the future, we would like to
continue providing Japanese students with adegsugdeort for learning kanji. In this
study, however, only one student was used as dufecevaluating the above kaniji
learning method. There is thus a need to increlasenumber of subjects and properly
assess the effectiveness of learning through thibadeused in the study.
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Abstract: In this paper, we describe the development ofrcBiwnized Multimedia-based
English Self-Study (SMESS) system for elementaydebts in Taiwan. Three major
functions for fundamental English learning are geed in the SMESS system: (1)
synchronized multimedia reading guidance, (2) @ntiictionary and (3) four types of self-
assessment tools- sentence translations, fill & Ibtank questions, grammar error
corrections and spelling exercises. Lessons covartte current system include a total of
85 essays in two levels (primary (40 essays) atefrirediate (45 essays)). In order to
increase the flexibility of content, we also deysld a content management component for
providing an easy-to-use interface to manage kited materials.

Keywords: Synchronized multimedia, English learning, selfdst self-assessment,
content management

Introduction

Second language (L2) acquisition is generally tinbug be enhanced a great deal by
information technology and multimedia networkingr ftheir functions that provide
practice, interaction, and feedback in learningd[16]. Web-based writing programs have
been developed to provide instructors and studeitiiswriting instruction and assessment
of English essays [5, 7]. Due to the constraint&BL learning environment in Taiwan,
English learning has conventionally been taughoubh lecture-based drills and paper-
based practice. Some foundation and important sssueh as vocabulary retention,
grammatical cognition and reading comprehension laighly related to learning
effectiveness of other subjects in particular te ghage of college or looking for jobs.
However, these issues are usually lack of praaticke classroom due to the limitation of
class time. Thus most of Taiwanese students hagpdond much time and money to hire
tutors or go to cram school after class. Therefanethis paper, we describe the
development of a Synchronized Multimedia-based iBhgbelf-Study (SMESS) system
for elementary students, which is helpful to lefundamentals of English. Three major
functions are designed in the SMESS system: (1xlsgmized multimedia reading
guidance, (2) online dictionary and (3) four typefs self-assessment tools- sentence
translations, fill in the blank questions, gramreamor corrections and spelling exercises.
Lessons covered in the current system includea ¢6t85 essays in two levels (primary
(40 essays) and intermediate (45 essays)). Toaseréhe flexibility and extensibility of

53



content, we also developed a content managemenpamnt to manage all related
materials by an easy-to-use interface. The systsrbbeen served free online for a while
(http://mlab.cs.pu.edu.tw/boyo) and promoted by lzarity, Boyo Social Welfare
Foundation, which is a famous organization on ite fremedial programs for under-
achievers in Taiwan.

JNBRX GEE  oBE [ WEE i Table 1. Four types of exercise
Ben and Mike — - Types Examples
eading guidance wi i

Ben:What are you dolig now? highligglgdtext | i Translation ® e dovou ;;:rr school?
Mike : 1 am playing a new computer game. It is excitin; Self. & ﬁ%ﬁ&fﬁ%ﬁﬁﬂ-g . E
Ben : Do you play computer games every d assessment Ak Fill in the o mze—aams-
Mike : Yes. My cousin has many computer games. Do you play LTS blank He doesn't lhas| a computer.

computer games? ) e — & -
Ben :No, | don't have a computer. Online dictionary Heldoesn't  |have  acomputer.
Mike : What do you do after school? Correction (1) What does Ben doing now? [do does — is

Spelling n gt _en T y

(2) ey e__i_i__ [ exciting
Note: Each type of exercise except translation
practice has an automatically answering check
- mechanism. The red texts in the above examples
Figure 1. Reading guidance of SMESS _show the automatic checking results.

Ben : 1 do homework and read books. .
Vocabularies

Mike : Wow, you are a good student!

()new Fiy « (2) exciting ##0y = b -l
(3)cousin % (%) S (4) after school 2% w0 Sty

1. Overview of SMESS
1.1 Synchronized Multimedia-based Presentation.éarners

Figure 1 shows the functions provided in our systemlearners. The reading guidance
includes a short essay and its corresponding eealing recording by a native speaker.
When oral reading plays, the sentence correspondiitg audio clip will be highlighted.
That will help learners to concentrate on text ageany with playing of the sound.
Learners can randomly access oral reading clipdibiing any sentence. All vocabularies
appeared in the essay will be parsed automatiealdl displayed by red color. Moreover,
online dictionary is a useful tool when learners sgading. Each lesson consists of four
types of self-assessment, as Table 1 shows. Eah dff exercise except translation
practice has an automatically answering check nmeshm For elementary students, the
designed functions or tools will be helpful for ithpronunciation, intonation, vocabulary
retention, grammatical cognition and reading corension.

w
Start Timq . Synchronized Multimedia-
a7 R Leame\ based Presentation
- -
78i& | They go to school every day. . Py Hyiy
; =
88 fii | Andy likes English. e H .7@
nar 7 | He does not like Chinese. P /
{ M!J + Essays’ conten|
s i | His sister likes math. \Ti - Speech data
79

+ Assessment
16.86 J6i% | She does not like English.

Learner
Content Management
Component « Course management
= - Essays’ content
+ Speech data
—*| « Assessment
- Speech-text alignment

+ Speech-text

192 i | They read books every day. alignmentindex

Adjust start time by value input

[

ba | [T—A | SR || W | | ERRE

Figure 2. Speech-Text alignment Figure 3. SMESS ggs architecture

1.2 Easy-to-Use Content Management Component $truictors
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Content management is not a new concept for webebapplications. The design of our
system keeps this feature to manage all mategpl®sented to learners. An instructor can
use this tool to create a new lesson, use preetkftharacters to format a short essay, edit
self-assessment exercises and determine the timedi@tween each sentence and its
corresponding oral reading clip. Figure 2 show&x@ample of operations for determining
the timestamp of each sentence. When startingaipgal reading, the instructor can click
a button to retrieve the current playing time aatlisas the starting time of a sentence.
After completing this process, he/she can test dlignment results and adjust the
timestamp value for each sentence. This procesvide® important clues for
synchronized presentation of reading guidance andam access.

2. System Architecture

Figure 3 shows the architecture of SMESS systemsottisists of two major parts: (1)
synchronized multimedia-based presentation mecmar@ed (2) content management
component. The former applies the multimedia symaization concept used for web-
based language learning system which proposed]anf[3]. The latter provides variety
of editing tools for learning content managemernit. rAlated data will be stored on a
MySQL database. In this architecture, server paysmport role to provide web and
streaming services. Network streaming facilitatée taccess of oral reading or
pronunciation of vocabulary speech data which ugials larger file sizes.

3. Conclusion and Future Work

In this paper, we proposed the SMESS system foddomental English learning on

pronunciation, intonation, vocabulary retentionargmatical cognition and reading

comprehension. Learners can access all of onlisgotes through Internet for their self-
studies. We believe that the use of our system evihance learners’ English ability in

some degree. Therefore in the future, we will evitudents who are studying in an
elementary school to use this system for empistadly and evaluating the performance
and effectiveness on English learning.
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Abstract: In this paper the theoretical underpinnings ared ghactical construction of a
corpus-based online common error detector are ithescr The selection of errors for
inclusion was based on analysis of published adsoofncommon errors in the writing of
Japanese learners of English, which were confirthedugh statistical corpus analysis.
Harnessing the concept of regular expressions tlimng a MySQL database, the online
error detector provides instant feedback on commors in academic discourse that
standard spell and grammar checker programs ddetett.

Keywords: error detection, Japanese learners, researcleaytiearner corpora

1. Introduction

The raison d'étrefor this common error detector is to provide audted feedback on
drafts of research articles and abstracts writteddpanese researchers. The feedback is
designed to provide easy-to-understand actionaleicea that will improve the
grammatical accuracy and formality of their drafts.

The inspiration for this project was the CommorroErDetector, a JavaScript
program created by Andy Morrall [1] at the Hong I§goRolytechnic University. His
program searches for common errors made by Chisgsakers of English in academic
essays using regular expressions (regexp).

The novelty of our error detector is twofold: fiys the data set is tailored for
Japanese researchers; and secondly, the erroradatabbased on an extensive literature
review and statistical analysis of large collecsiaf texts (corpora). Our regexp data set
includes phrases and words that are commonly ndsisseeh as the nouesearcheslf
this regexp is matched to the submitted text, thedliback messageesearch is an
uncountable nouns displayed. What is particularly useful aboustbetector is that it
finds errors that standard spelling and grammackdrs cannot. This is first documented
online error detector tailored for Japanese wribéfsSnglish research documents.

2. Project overview

The project was divided into two key phases, namptgparation and creation. The
preparation phase involved reviewing the literatomeerror analysis and learner corpora,
and designing the technical specifications. Thatera phase comprised the creation of
the web interface and a MySQL database, data iapdtanalysis of the efficacy and
accuracy of regexp using various corpora.
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3. Preparation phase
3.1 Error analysis

Having analyzed a corpus of 2 million words, Izwehal [2] noted the three most common
errors in the spoken English of Japanese learners klated to articles (eitpe), number
(e.g.—9 and prepositions (e.m). These were closely followed by a variety of verhors.
Focusing on research articles drafted by Japaneademics, Orr and Yamazaki [3]
proposed a set of twenty common problems. Thislveasgd on their analysis of a corpus
of approximately 200,000 words of academic textttemi in English by Japanese
researchers. The problems they identified are ifledsn Table 1. Regexp can be used to
identify many of these errors at phrase level; liith a few exceptions, cannot identify
discourse-level errors.

Table 1: Twenty problems frequently found in
research articles authored by Japanese

Noun phrase Verb phrase Discourse

articles copula - be collocations authorship

number modality* summarizing consistency
quantification transitivity discussion citation relevance
prepositions* time, tense & aspect communication authenticity lexical richness
tittes and labels voice density & complexity

phrasal verbs
* placed in these categories for pedagogical pwpos

3.2 Learner corpora

A two-fold approach was adopted. First, having ssse the available corpora of Japanese
learners of English, the Japanese sub-corporaoahdrl170,000 words from the 2010 beta
Corpus of English Essays written by Asian UnivegrSitudents [4] was selected as being
the most relevant. Second, the variables of thalid®rpus were established [5].
Following those parameters, a preliminary corpu2s® 000 words was created using
texts from research articles in the fields of infiation, materials and knowledge science.
All the texts were written in English and publishaddomestic conference proceedings or
journals by Japanese researchers.

3.3 Technical details

A MySQL database, housing a live and a test verssonosted on the university server. A
student input interface was designed in which usebsnit text that is searched for regexp
and feedback given for each error that is discal/anghin the error set. A subsidiary aim
is also to harvest the submitted text and add & tearner corpus which can be accessed
when checking the efficacy of regexp. A teacheutripterface was also needed to input
the regexp and associated data as well as accdssim¢he live and test versions.

4. Creation phase

4.1 Creation of interface and database

The beta version of the database and web-interfaesscreated. A website designer was
consulted to identify ways to make the studentfate more user-friendly.

57



4.2 Data input

Common errors made by Japanese learners of Engéish collated from four published
sources [6] [7] [8] [9]. These were inputted inke tdatabase. These errors were further
subdivided, and regular expressions were identfiieceach case. After testing, feedback
was worded for each error and trialed with focusugs of Japanese researchers. This
gave rise to numerous issues. For example, thalistample of researches may actually
be correct when research is used as a verb inrésemt simple tense with a third-person
subject, but in research documents the noun is nmgfte frequently used. Feedback
messages were assigned a priority, namely: waroingdvice. Warnings include those
regexp which would be incorrect in all situatiorstich as these researches. Advice
includes regexp that would often be incorrect sastots of, which is rather informal for
research documents, but in some situations couéippeopriate.

4.3 Statistical analysis

The regular expressions were systematically testethe Japanese learner corpora using
Antconc3.2.4w [10], a concordance program. Itenad there not able to identify errors
accurately were discarded from the database.

5. Further development

To enable more refined searches of errors, we tpl@assigned parts of speech to both the
submitted text and the preliminary corpus usingd-pf-speech tag set and an automatic
tagger, which will enable word-category disambigurat
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Abstract: PIAAC is new international assessment by OECH, tangeted for adults from
15-year-old to 65. PIAAC assesses Numeracy, LitgrBeoblem Solving in Technology-
rich Environments, and Background Questionnaire®)(BBQ is an important position
among the survey data in PIAAC. Each participatamtry does not miss the actual test,
for loss of data is not allowed. Therefore testgratwill be reduced with the technique of
the combinatorial test; none of all combinations d&lupairs of the variables. Applying this
method, in the first half there are 30 patterns #ral latter half there are 17 patterns,
comparatively. The combination inclusion rate betéwo choices becomes 100%. Time
required for the BQ test was to shorten by onequefsr five hours.

Keywords: OECD-PIAAC, information literacy, test method, doimatorial test

Introduction

PIAAC (Programme for the International Assessmdnhault Competences) [1] is new
international assessment by OECD. PIAAC is targébedhdults from 15-year-old to 65
whereas OECD-PISA is targeted for 15-year-old studePIAAC is the most
comprehensive international survey of adult sleNer undertaken. PIAAC will measure
the skills and competencies needed for individualsparticipate in society and for
economies to prosper.

The International Consortium which mainly on thendéyican ETS summarizes
develops the concrete investigation method and me&®IAAC and Deutsches Institut
fur Internationale Padagogische Forschung (DIPK) charge of the assessment system.
PIAAC assesses Numeracy, Literacy, Problem SolwinBechnology-rich Environments,
and Background Questionnaires (BQ). Most of thevespiuse laptop computer. In BQ
part of the investigation, the investigator entitws PC hearing target audience’s answer.
Other three areas, the target audience oneself grgeanswer to the PC to bring the
subject of an investigator. If the target audierscdifficult on a PC, he or she can also
answer in writing.

1. The place of BQ in PIAAC

To include BQ in PIAAC is because to assess thaioglship of adult competencies with
economic and social outcomes is believed to urel&dith personal and societal success
(e.g., earnings, employment, educational attainmarticipation in further learning) and
optionally with additional outcomes or processethatindividual level (e.g., health, social
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capital) or workplace level, and with transitiortskay points over the lifespan, such as
school-to-work and possibly other stages [2].

BQ contains following 7 areas [3]: General Infotioa (Age, Sex), Education and
Training (Highest level of formal education, Fiefistudy highest qualification), Current
status and Work history, Current or recent worki)l &kse Literacy (Numeracy and ICT:
Reading skill use, Writing skill use), Personal ilg¥gself-discipline, Locus of control),
and Background information (Household compositi©hildren). BQ system in computer
is implemented by two parts: the first half is Gethénformation, Education and Training,
and Current status and Work history. The lattef isaCurrent or recent work, Skill Use
Literacy, Personal Traits, and Background inforovati

2. Test Method about BQ system

As mentioned above, BQ is an important position @gnthe survey data in PIAAC.
Although the system will create and test of theedmational Consortium in charge, each
participates country does not miss the actual Tstre is a part of investigators to enter
the data, for loss of data is not allowed, it isgssary to perform the test reliably.

As for the number of the items of BQ is 500 andiok®is 13 in maximum, the number of
the divergence is 24. Effective inspection is neagsbecause test pattern emits when test
as it is. Before mentioned, BQ system consistsaaf parts, but still there is much test
pattern. In addition, as for the part, as for thé,pt is 6*5*4*3 = 360 patterns in the first
half, and 310*29 = 30233088 patterns in latter leakn if the equivalent division by the
combination of simple round robins.

Therefore test pattern will be reduced with thehteque of the combinatorial test;
none of all combinations but all pairs of the vakes. It is thought that it is effective when
the combinatorial number of tests is very big IB®. Specifically, a combination list is
made by the standard collection method after dd/idguivalently an individual choice
and reduced the number of the standards. The bigebe all 2 factors must detect it.
And the combination of multiple factors (more ttafactors) bug has rarely occurred.[4]
If bug detection rate is p, bug detection rate leetw?2 factors is p2 and that between n
factors is p™n. For example, if p = 0.004, detectiate between 2 factors is (0.004)*2 and
3 factors is 0.000016, 0.000000064, comparatively.

Table 1: Test of All Combination
(Round-Robin Test) Table2: Combinational Test Table

P1 P2 P3 P4 P1 P2 P3 P4
Test Case 1 0 0 0 0 Test Case 1 0 0 0 0
Test Case 2 0 0 0 1 Test Case 2 1 1 1 0
Test Case 3 2 2 2 0
Test Case 3 0 0 0 2 Test Case 4 0 1 2 1
Test Case 4 0 0 1 0 Test Case 5 1 2 0 1
Test Case 5 0 0 1 1 Test Case 6 2 0 1 1
Test Case 8 1 0 2 2
Test Case 7 0 0 2 0 Test Case 9 2 1 0 2

Test Case 81 2 2 2 2

If test item = 4(P1/P2/P3/P4) and standard = 32)/See Table 1), test pattern is 34
= 81 with all combination, 9 with orthogonal arr@gpmbinatorial test; Table 2). The test
result is provided 100% inclusion rates betweerai2-factors in a one-ninth test item,
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approximately equal to all combinations test. Fegur shows the transition of the
equivalent division (State Transition Diagram).Eatdte (ellipse) represents one question
in BQ. For example, BQ 0laJP is one question it&What is your educational
background ?”

11/1%13 B_QO1cl B_QO01eJPX
B_SO1alPX1
B_S01a2JP
B_S01a3JP S

15 B_QOlelP
/7/8 \
.......................................
' " B QO2alP
Figure 1: The State Transition Diagram rewritten by computer.
Item No. B_Q 01aJP may has range of 1/2/3/4/5/6118/11/12/13/14/15/DK(Don’t Know)/RF (Refused).
First, BQ items were divided equivalently an indual choice and reduced the
number of the standards. As for the number of thedards in each the divergence, in the
first half, there are one of 6 standard, one oféhdard, one of 4 standard, and one of 2
standard and in the latter half ten of 3 standairte of 2 standard. Second, a combination
list is made by the standard collection method by RAIRS [5]. Applying this method,
in the first half there are 30 patterns and thdetahalf there are 17 patterns,
comparatively. The combination inclusion rate betwéwo choices becomes 100%. To
make a standard collection was used ALLPAIRS, whvels free software. Time required
for the BQ test was to shorten by one person fee fiours. Without this technique,
6*5*4*3 = 360 patterns in the first half, and 31@2 30233088 patterns in latter half
must be tested by the combination of simple rowtwhs. It would be impossible.

3. Conclusion

PIAAC BQ is an important position among the surdaya in PIAAC. Each participates
country does not miss the actual test, for lossgabé is not allowed. Therefore test pattern
will be reduced with the technique of the combinalaest; none of all combinations but
all pairs of the variables. Applying this methoul,the first half there are 30 patterns and
the latter half there are 17 patterns, comparativéhe combination inclusion rate
between two choices becomes 100%. Time requirethéBQ test was to shorten by one
person for five hours."2 PIAAC survey is under consideration by OECD Bii&oard.
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Abstract: This study examined the effects of motivationatratig(present and absent) and
different formats of instructional content (textiaive and animated narrative) on student
learning and motivation. The provision of motivaid agent was found to significantly
interact with the format of instructional contemt student performance. The provision of
motivational agent affected student performancennieading animated narrative content.
However, the provision of motivational agent didt radfect student motivation when
reading either text or animated narrative contefitse implications of current study
extends what we know about the benefits of motiveti agent in learning and offers
important insights on how to better design or irdég motivational agent in the
instructional content to enhance performance antivatemn to learn.

Keywords: Motivational agent; formats of instructional camteperformance; motivation;
physics learning

1. Introduction

The pressure of credentializationism in Taiwan ¢&ssed many school teachers placing
heavily attention on the aspect of keeping up withurse schedule than students’
motivation to learn. With the purpose of promotistudents' science literacy and
sustaining their interest and motivation in sciele@@ning or science-related activities, the
design of web-based science learning environmeats bBmphasized on how to enhance
and complement students' deficiencies in motivatibhis study proposes the use of
learning agent as motivational mechanism that cawigee direction for students to use
appropriate learning strategy, sustain their matwvain learning, and facilitate their
learning outcomes. Content delivered in the welethdsarning environments generally
through different formats or representations sushtext, animation, narrative, audio,
video, etc. Several researchers have found thahiceinstructional content delivered
through computer can enhance the relation betwbestragt and concrete concepts, in
which learners can explore the underlying prin@dg using different presentation modes
[1, 2, 3, 4]. As new technologies emerge, the abdity of teachers can be alternated by
virtual humans [5]. Implementing virtual humanststicat the assistance given to students
is tailored to their individual needs is a new amemising direction of research.
Accordingly, virtual humans are as pedagogical tssgeamd they not only serve to delivery
knowledge, but play as communicative and interactividge with students [6]. Since
many researchers have explored the roles (i.eeaappce, facial expression) of agents on
student’s learning. Moreno et al. [7] found thatdgints had more positive attitudes and
better achievement when the lesson was taught agent rather than by on-screen text.
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Atkinson [8] also found that narrative embodied rageras more effective at fostering
learning than a text-based learning environmentrrédily, there are a number of
pedagogical agents used in a variety of computeedamultimedia learning
environments. For instance, Herman the Bug, atiaékagent, provides students real time
advice intended to focus on botanical anatomy P@edy the Parrot, an animated agent,
would fly across the screen and use gesture or gahelp the learners associate verbal
information with visual information [8].

2. Methods
2.1 Participants and design

A total of 139 7th grade students from four classese recruited to participate in this
study, and the average age of the participants Mad he participants had not learned
what the instruction would be covered in this stuifudents were randomly assigned to
four groups. A 2 (text narrative and animated riareax 2 (with and without motivational
agent) factorial design was used to study the &ffet different formats of instructional
content and motivational agent.

2.2 Instruments

The instruments used in this experiment were: aasasnent for learning and instructional
materials motivation survey. An assessment fomiegrwas used prior to the study and
after the completion of the study. The assessmemsisted of 21 multiple-choice items
with four response options each, which is the ragtylpe of assessment for the course in
which the assessment was administered. The instnattmaterials motivation survey
assesses the motivational effects of instructi@italtions. The survey was constructed
according to the ARCS model with four respectivebssales, namely Attention,
Relevance, Confidence, and Satisfaction. Religsliof the measures for each subscale
were Cronbach’s alpha .89, .76, .88, and .82 réisjedc

2.3 Procedure

Four web-based learning modules were created. RData collected twice with one week
apart. Each session lasted 45 minutes. Participagts first randomly assigned to one of
the four conditions (as shown in Table 1) and giaezode to use throughout the study to
login to the website. The website started with aerall description of the site, the
purpose, and the tasks for the participants. Thenparticipants were asked to fill out a
demographic questionnaire and a pre-test. After ghetest, the website instructed
participants to read a series of instructional @gss about force and motion. One week
later, participants returned for the second sessiothe study. In the second session,
participants went back to the website and the webdirected them to read the
instructional passages as shown and to complebstagst.

Table 1. Experimental groups

Motivational agent Formats of instructional content

Text narrative Animated narrative
Present Group A Group B
Absent Group C Group D
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2.4 Data analysis

A multivariate analysis of variance (MANOVA) was ployed to analyze whether there
was a main effect on students’ post-tests and miboiv. The treatment groups were
independent variables. Dependent variables wedests’ post-tests and motivation. The
effect size was calculated using the eta squamddtst and interpretation was based on
the thresholds of .01 for a small effect, .06 fanaderate effect, and .14 for a large effect
(Cohen, 1977). The assumption of equal variancemetsat the .05 alpha level as shown
by the results from the Leven’s Test.

3. Results and Conclusions

The results showed that the provision of motivatloagent was found to significantly
interact with the format of instructional contem student post-test. The provision of
motivational agent affected student performance nvieading animation narrative
content. However, the provision of motivational aigdid not affect student motivation
when reading either text or animated narrative exatst Differed from previous studies,
this study did not find positive effects of presemtabsence of the agent [10, 11]. One
reason might be the design of the motivational agg@pearance or its purpose did not
meet the needs of the students. Another reasdratgte instructional contents were new
to these students, therefore much cognitive capaas focused on the understanding of
the content itself, fewer attention can be splitotber tasks. In digital age, emerging
technologies have changed the formats of instrnatioontent can be presented; however
the design of instruction is still perceived asimportant component in determining the
effectiveness of digitized learning methodologystmdent learning. This study found the
provision of motivational agent embedded with di#f® formats of instructional content
(text or animation) seemed to have an impact oméga’ processing different formats of
instructional content.
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Abstract: Our research group has implemented a professideaklopment platform for
teachers, WIDEKM (Web-based Instructional Design viEmment with Knowledge
Management modules) since 2006. WIDEKM was mainly blag-based professional
development environment that, in a recent courd, d@proximately twenty thousand members,
but the social interaction between teachers wédistited. Therefore, the purpose of this study
was to evaluate the technology acceptance and usatijeation of the pre-service teachers after
they operated a mobile social networking applicaiffa/IDEKM App) that was developed by
our research group in 2012 to promote interacti@twben the teachers. There were 10
participants in this pilot study. The results ofthaology acceptance showed that most
participants expressed positive attitudes towardtmiDEKM App functions.

Keywords: Social Network Services, Mobile Application Platfg Professional Development

Introduction

Using social networking services (SNSs), people cammunicate learning-related
knowledge with their friends in a highly interagivway [1]. People have more
opportunities to learn because their homepagenayal full of posts provided by friends.
However, teachers seldom consistently make udeeafdurrent professional development
platforms to learn with others because of a lackmé and incentives during the semester
[2, 3]. Currently, the social networking charad#ad is insufficiently present in most
teachers’ professional development platforms. Sitice WIDE-KM platform was
implemented in Taiwan by our research group in 2B06&b], twenty thousand teachers
have registered in total. Teachers could effectivk$cuss their instruction, instructional
design and the problems that they faced in clastholdgh teachers could effectively
exchange knowledge and experiences, the usagen#mcdtion rates were still low.
Therefore, we [6] developed a mobile professioratetbpment applicatioryVIDE-KM
App, which was combined with a series of mobile sonetworking functions. Through
the functions, we expect to enhance the teachesagel motivation and the social
interaction between teachers. There were 10 paaints (pre-service teachers) in this pilot
study, and two primary research questions are pepon this study (1) after the pre-
service teachers manipulated the WIDEKM App, whaswheir technology acceptance
attitude of the entire platform? (2) After the ervice teachers manipulated the
WIDEKM App, what was their technology acceptandéwate of each function?
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1. Method

This study included 10 qualified pre-service teashes participants. The research tool,
WIDEKM Appwas designed and implemented by our research dg&jugollowing the
original functions of WIDEKM, we developed the afpe., WIDEKM App, as shown in
Figure 1) and combined social networking with melgbrtability to the original platform
based on some social networking concepts such pent@ss" and "Active State" [1].
Social networking functions were combined with @latform to provide teachers with
more opportunities to interact and have discussiamth other teachers, especially
unfamiliar teachers to them. Moreover, by combinthg instant dynamic function of
social networking, our platform could increase kiemge sharing among teachers. For
example, whenever users logged into our platfohray tcould observe plenty of content
posed by other teachers [1].

HHE LR ERIRE HER

[ 7
Figure 1 Screenshot ofNIDEKM App

We also designed a questionnaire based on Tedynélcceptance Model (TAM) [7]
to assess pre-service teachers’ satisfaction afserg our platform. There were 19
guestions regarding the technology acceptanceeoétiire platformd=.660). Moreover,
the technology acceptance of each function wasuated by two questionnaires: a
perceived usefulness questionnaire and a percesasd of use questionnaire. In the
perceived usefulness questionnaire, there wereu2stigns ¢=.719). In the perceived
ease of use questionnaire, 21 questions were edl@d.872). All of the teachers were
asked to use our new mobile social networking etatf the WIDEKM App
approximately 30 minutes in the experimental prec&s allow them to understand
whether this platform would meet their needs. Naiit,of the teachers completed the
TAM technology acceptance questionnaire to expthes perception and satisfaction
regarding our platform.

2. Results and Discussion

We referred to TAM to implement percentile statisind a five-point scale questionnaire
to evaluate pre-service teachers’ attitudes ané@wehtoward our system. The score of
each question was above 3.7, and the average s@we3.963, indicating that these
teachers had positive technology acceptance towdrtie entire platform. Here, we list
the questions of top five high scores (as showrainle 1).
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Table 1 Technology acceptance of entire platform

Rank Item Mean SD

1 | think that the function of WIDEKM App is cleand understandable. 4.30 483

2 I think that the interface design of App’s blogtem is ease-of-use. 4.30 .675

3 I think that WIDEKM App can help me obtain highadity teaching materials 4.20 .632
more easily.

4 | like to use WIDEKM App to obtain other teacHetssaching materials and 4.10 .568
information.

5 I think that the function of WIDEKM App can heipe know other teachers' 4.10 .568

latest information rapidly.

Regarding the questionnaire regarding the perdeg@ase-of-use, the scores for the
guestions regarding all of the function dimensiovere above 3.9, indicating that the
WIDEKM App was suitable for teachers’ use. Regagdihe perceived usefulness, the
scores of the 19 questions were positive and owyr iBdicating that the pre-service
teachers had positive technology acceptance toaact function’s perceived usefulness.
Here we list the top five high-score questions uactions) (as shown in Table 2).

Table 2 Technology acceptance of each function

Rank Item Mean SD

1 Preview high-quality teaching material. 450 752
2 Read latest blog articles. 4.40 516
3 Download high-quality teaching material. 430 348
4 Read friends' blog articles. 4.30 483

5 Reply peers’ blog articles. 4.20 422

3. Conclusions

Social networking characteristics may improve teaghinteraction and usage motivation
(e.g., [1]). Thus we designed a professional dgraknt platform, WIDEKM App. The
results of technology acceptance in this pilot gtsldowed that most pre-service teachers
expressed positive attitudes toward most WIDEKM Apmctions, especially the
functions of accessing high-quality teaching materand blog interactions. However, this
study did not analyze the interaction in the teeshactual use. Thus, we will proceed with
further interaction pattern analysis for providingher references to improve the system.
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Abstract: Original Born-Haber cycle about sodium chlorideQl\as proposed as a
teaching material based on the calculation resuthb quantum calculation with MOPAC
MP6 Hamiltonian level. Enthalpy changes of the esponding processem NaCl-related
substances on the basis of the formation energeeslepicted in the cycle. Furthermore,
the intelligible diagram about dissolution phenoownis carried out by the
thermodynamic changes of enthalpy, entropy and $fbbction for student to understand
meaning of the thermodynamic changes in the phenome

Keywords: Visualization, quantum calculation, thermochermyisteaching material Born-
Haber cycle of NaCl

Introduction

The learning on the basis of students’ enthusiastitvities on imaginative thinking and
behaving would be of great importance to understidnce. Student’s attitude being
enthusiastic toward the possibilities of their owlilities with their own images would
enhance the understanding of objective®ividing the lecture stage into the three
thinking levels is mentioned by Taskatral [1]. Visualization as a key of representation of
images is great help for student to have imageghehomena, chemical concepts, and
molecular world, and then the visualization enaldeslent to realize images of them.
Visualization of chemical abstract concepts on G&plics helps us greatly to realize
images of them, and the visualization is one otaffe methodologies for making
teaching material [2]. The visualization needs @onfiore appealing for students from the
stand point of a useful teaching material. It i$ aim to produce a teaching material in
accordance with this manner [3, 4].

Born-Haber cycle related with sodium chloride NaCivell known thermodynamic
procedure for student’s learning of theromochemisfs]. An understanding of
thermodynamics tends to be unclear and tends te masunderstanding. For example, if
the dissolution phenomenon of salt is taken, tsealution will take place spontaneously
thermodynamically with a value positive in enthatiiyange, and then an understanding of
a relation with entropy change will become ambigueasily. This paper reports the study
on thermochemical teaching material by quantumutation in which original Born-
Haber cycle related with sodium chloride NaCl isabbshed for student to understand
meaning of the thermodynamic changes in the phenome
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1. Procedure

The semi-empirical molecular orbital calculatiorftaare MOPAC in the CAChe Work
System for Windows ver. 5.0dujitsu, Inc.) with PM6 Hamiltonian was used in
calculations for optimization of heat of formatiatk; as origin. The4E; was calculated
on the basis of the definition of heat of format{@&aect+ Enuc— Eisol + Eatom) [6]-

Enthalpy changegH of the corresponding processes were calculatetthemasis of the
AEs. AHgissol Of the dissolution process of NaCl(s} NaCl(ag) was estimated by our
practical data from the experiment of NaCl dissoluin water at 298 K.

2. Results and Discussion

2.1 Born-Haber Cycle o - @

Na*(g) + e- + CI(g)

A
AHdissocx—; =120.28 (121.00)
1

o +-Q9
2 M= -373.17-RT
Na*(g) + & + 1/2Ch(g) e 35150)

4Hgy= 437.77+ RT(498.50) ® + @
1 = v Na*(g) + CI(g)
@ + @
Na(g) + 1/2Clx(g) aHy = - 625 4Hhyq= - 620.65
4H,y, = 107.32(108.00) (-787.0) (-783.12)
Q 1 )
+ — Q9 )
’ o ¥ LY@
Na(s) + 1/2Cl(g) ) \
\-'J w/
\) Na*(@aq) +  Cl(aq)
4H;= - 398.17 (411.00)
NaCl(s) AHgss0 = 4.48(3.88)

Fig. 1. Born-Haber cyclé
2 /IH / kImol t is calculated fromyIEs; /IHgisso Was estimated from our experiment of NaCl dissofuin
water at 29&. Vales inside of a parenthesis are cited in #ference [7].

Calculated heat of formatiaaE; / kdmol™* as an original of NaCl-related species were as
follows; —206.67 as NaCl(g), 107.32 as Na(g), 124 CI(g), 545.09 as Na), —252.02
as CI (g), -1.74 as G(g), and —331.98 as NacCl(s). Enthalpy changidsamong steps in
the reaction process related with NaCl are abfentbout from the combination AE;.
CalculatedaH is represented in Fig. 1 as an original Born-Hatyete, with definition of
subscription of f: formation, sub: sublimation, iolnization, dissoc: dissociation, ea:
electron affinity, hyd: hydration, dissol: dissodut, lat: lattice with reference value inside
of a parenthesis [7]. For the purpose of cleaickiometry, state of molecule with relative
size is represented. We should use the ionizatidhaépy, 4Hion + RT, 4vgas = +1 and
enthalpy of electron affinitygHea + RT, 4vgas= —1 ; but not only is the difference small
(RT = 2.5 kdmol* at 298 K), theRT is in fact cancelled by a similar term mentioned
above.

2.2 Dissolution
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@ + @

Na*(g) + Cl(g)

4 Gdissol = AHdissol - 74 Sdissol
=4.48 kJ mol'-298.15 K x 43.05 J K" mol!
=-8.36 kJ mol

Q
9

v NaCi(s)

4Gy = aHhyg- TaSyq
= 620.65 kJ mol'' —298.15 K x 131 J K- mol!
= - 582 kJ mol!

N

/

Na*@@q) +  Cl(aq)

Fig. 2. Dissolution

An intelligible diagram about dissolution phenomene advocated in Fig. 2 with the
thermodynamic changes of enthalpy, entropy and $Sibbction in order that student may
understand the meaning of thermodynamic changeshén phenomenon and treat
thermochemical procedure with calculation by thadgmamic quantities. It is clear that
dissolution phenomenon proceeds spontaneously awnthe plus value ofaHgissol
besides with plus value afSjissoy totally with minus value o#Ggissor The visualization
based on outcomes from the calculation would haveng possibility for teaching
material to a smooth understanding for studeneatize the whereabouts of the reaction.
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Abstract: Effective feedback has been singularly highlightsda significant, powerful
tool for reinforcing student learning. Indeed, mvaghly motivated and academically
geared medical students are no exception and expgalar feedback during various
stages of their learning, including the basic maldice-clinical sciences. In this paper, we
describe the use of technology enhancements antimmdia support to incorporate
formative feedback on a regular basis for largdestti cohorts (up to 130 students) during
and after practical learning such as that requimediudying human anatomy.

Keywords: Feedback, formative assessment, practical leainimgatomy, basic medical
sciences, educational technology

Introduction

Effective feedback (Hattie & Timperley, 2007) haseb singularly highlighted as a
significant and powerful tool for reinforcing studdearning (Hattie, 2009). Indeed, even
highly motivated and academically geared mediaadiesits are no exception and expect
regular consistent feedback during various stadeteir learning, including formative
assessment for basic medical scier{Cagilvie et al, 1999).

1. Developing a new practical strategy

Over five years ago, as a new medical school witbratraditional integrated curriculum,

alternative strategies were sought to teach comepetencies in gross anatomy together

with clinical practice applications. Anatomy, a erstone in medical education, requires
understanding the complex three-dimensional stracand organisation of the body.

Cadaveric dissection was not an option due to afjerbf cadavers and cultural/religious

taboos. We initially faced major challenges shgtiaway from a traditional dissection-

based curriculum and opting for a novel learningcgp a ‘dry’ laboratory-cum-resource
centre supported with computers, audio-visual egemt and multimedia technology

(Ogilvie et al, 1999). An innovative practical $&gy was designed for tech savvy medical

students to replace conventional dissection classéstages:

1) Guided Collaborative Learning (GCL) :This includedekly learning by Year 1 and
2 student peer groups through combination of tinelependent pre-class preparation
and in-class group discussion of structured praktiasks, uploaded on the
institution’s online learning portal (Rosenbergaét2006). Medical students had full
access to available laboratory resources and edday@ls-on with anatomy models
and plastinated specimens, peer volunteers fondivanatomy and interactive
multimedia technology and anatomy software. Tutoegther clinically qualified or
practising clinicians -facilitated this session.
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2)

3)

Peer Teaching Demonstration (PTD): Weekly presimtaif selected practical tasks
by student groups was broadcast to the whole cqbprto 130 students) via audio-
visual technology and actively moderated by clamcitutors. Technology savvy
students utilised hands-free headset microphoresd, trme high resolution web
cameras, a visualizer and internet-enabled destbomputers with high resolution
LCD projection in the Anatomy Laboratory to demeatt models, plastinated
specimens, consenting peers for surface anatomaag images.

Objective Structured Clinical Anatomy Review (OSCOARThe OSCAR was

developed as an interactive formative assessmeanbrgarating multimedia

technology & available anatomy resources. Held ad-nor end-semester, the
OSCAR served to reinforce anatomy practical skdégning and pre-exam revision.
Stations were set up based on anatomy-focusedigugsiploaded on computers
within the technology-enhanced Anatomy Laborat&tyidents rotated through timed
stations (Fig.1) and assessed on clinical anatoarmelation, procedural/surgical
anatomy and digital radiograph interpretation. Todé@dback/debriefing immediately
followed with an interactive question and answessgm. Appraisal of student
knowledge and feedback on their learning inade@sasiill remains a challenge as
current medical education methods often lack famusmproving practical anatomy
skills through reflective practice. Hence, multipévels/ mechanisms of formative
feedback were incorporated in our overall practitedtegy.

- -

Figure 1: Station testing clinical anatomy

2. Inclusion of formative feedback in practical stategy

2.1 Peer and tutor verbal feedback during GCL aidP

During group discussions of practical tasks, stisletilise their experience in problem-
based learning to readily discuss the topic at haradconstructive manner. The clinician

tutors, whilst listening in on the group discussiorare able to provide direct and

immediate verbal feedback to correct student misgptions or recognise their difficulties
in practical anatomy identification skills.

Table 1: Peer group assessment of peer demonstratign=9 groups)

Items of Student peer assessment Mean score
(max 5)
Accuracy of the content of presentation 4.1
Cohesiveness and smooth flow of presentation 37
Use of specimens and models 4.4
Integration of anatomy with clinical correlation 38
Use of audiovisual aids (microphones, visualizer, webcam, software) 47
Response to questions (from peers and tutors) 32
Owerall delivery of presentation 38
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Similarly, during student demonstration of praatitasks to their whole class during
PTD, ample opportunities exist for feedback on etidknowledge, skills and
performance. In the earlier years, peer groupsuated each other’s performance and
delivery (Table 1). Now, tutor feedback of group DPTperformance is broadcast
immediately and posted up weekly. At semester &mel,best groups are rewarded in a
simple prize-giving ceremony.

2.2 Automated feedback during GCL and PTD usingekue Response System

Recently, an audience response system (ARS) ock&s” were introduced during
practical classegAlexander,2009)involving multiple choice or short answer quession
Topics range from basic practical identificatiorpay second-order questions to more
critical scenario/problem-based questions. Once AddBonses are locked in, quantitative
and qualitative real-time feedback data are digmaand answers discussed by the tutor.

2.3 Feedback in OSCARSs

Clinical anatomy learning, formatively assessedulgh the OSCAR, required students to
respond quickly to practically-oriented tasks, nokmg the urgency of real clinical
practice(Watmough, 2010). Student evaluation was highlytpasfor OSCARs including
the feedback/ debrief sessions (Table 2). Commealisded:“Can we have OSCAR every
week? Very very stimulating and increases the désistudy more about anatomy.”

Table 2: MBBS student evaluation of OSCAR and feedixk learning

Percentage af MBES students “Strongly agree + Agree’ Yearl | Yearl
DURING Use of anatomy models, plastmated specmens & mmages stmulzted my lezmng 0% 94%p
OSCAR Incorporation of applied'climical anztomy topics stmulated my leammg. 08% 26%

Arrangement of labs and gudiovisusl aids/ multimedia were adequate for session 0% 96%
DURING 1 found the prompt feedback and discussion by tutors useful 98% 08%
DEBRIEF | Content of the debrief session was delivered at 2 level zppropriate to us students 97% B6%
IUTORS Tutor(s) clarified difficult terms/concepts 2s required. 97% 08%
OVERALL | Cutrent frequency of OSCAR sessions iz zppropriate for the semester (2/sem.) 80% T4%

Owerall, stmulation of anatomy lezming through O3CAR was good. 97% 94%p

Conclusion

Such a variety of feedback mechanisms (includinghédive feedback through practical-
based OSCARs) form a relevant strategy in anatodugaion and serve to benchmark
students’ knowledge base, promote reflection anndaaca stimulus for further learning.
Such feedback strategies can also be readily abpli®@ther practical-based disciplines
(e.g. nursing, allied health sciences and STEMesiib) and will inform the future design
of assessment of learning.
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Abstract: This article explores the components of an inngeagcosystems consisting of
networked multiple tabletops, Anatomy and other itceddresources within a practical lab
environment. The affordances of multi-touch tahpstaas well as those of the other
components of this novel ecosystem is discusseerins of supporting collaborative and
active learning in large cohorts with few facildes. An analysis of their key design
features and capabilities is also discussed. Thengial impact of this ecosystem onto
various types of learning are identified which sgly support their integration in learning
space to support practical learning as well a&schtury skills for our next generation
students.

Keywords: Collaborative learning, Multi touch Tabletop, Afftances, Active learning,
innovative ecosystem, Anatomy practical learning

Introduction

Tabletop computers or multi-touch interactive dagsl commonly referred to as tabletops,
are increasingly being used in a broad spectrunteafning environments to engage
groups of learners as well as support various actems through digital technology
(Lucia et al, 2009). Literature on tabletop affardes usually relates to those that support
learning within the confines of the tabletop itseffhis may not be sufficient to
simultaneously engage multiple groups of studentsailarge cohort. To meet this
challenge, an innovative ecosystem of tabletops beeen designed for our Anatomy
practical learning and comprises of networked sttd@bletops, teacher tabletop,
Anatomy models/specimens, student groups and titoits - all integrated within a
practical lab space.

1. Active learning and Collaborative Learning

Collaborative learning enables solving problem/askth active contribution from all
members. Tabletops, through its multi-touch cajtéds| offer unique ways to engage
students to share, manipulate and annotate digtatents/media while discussing,
understanding or peer learning/teaching a concBpting active learning, a term
encompassing collaborative learning, students agaged in building and understanding
facts, concepts, and skills through the completbrtasks and activities. However in
medical education, this is often limited to adoptiof interactive techniques and case
based learning (Graffam, 2007).
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2. Learning Design Of Ecosystem Of Tabletop and Anatay Resources

In our School of Medicine, for active learning afrhan Anatomy and its related clinical
applications, we have designed an innovative etesy®f tabletops, digital anatomy
resources, gross anatomy and histopathology rese®untegrated through a classroom
technology. The components of the ecosystem aneS{édent tabletops with preinstalled
computer assisted anatomy software and a novehbmolhtive software (designed and
produced by our industry partner Smart Surface [Butt) for groups of 8-10 students (B)
a “demonstration console” with video camera, doaunoamera, microphones, a teacher
tabletop, examination couch etc. for practical Iskdemonstration (C) Multiple data
projection screens to broadcast streams from tleentohstration console” (D) Anatomy
resources - plastinated (dry) human cadavers, Amatonodels, skeletons and (E)
Clickers.

The uniqueness of this ecosystem is the integratiaigital media and collaborative
technologies (through tabletops) with physical iplte based resources
(models/specimens).This brings about a seamlessiticm from hands-on experience to
collaborative learning to student research, juxsapowith feedback, demonstration and
guidance from the facilitators.

A seamless communication between the networketbstutabletops and the teacher
tabletop is achieved through the above mentionddbmwrative software as an application
over the tabletop operating system. It encompass@si-user desktop interface with
customized keyboards for note taking, annotationsithages), web browsers and content
streaming etc. The teacher’s tabletop has comggthonitoring interface for contents
streamed from it as well as a messaging systemetmiving and responding to students’
gueries in real time.

Thus, within the same lab, guided by practicakgashands-on exploration of a
physical Anatomy model such as a knee joint is $essty extended to identification of its
parts through a labeled digital image followed bijical discussion of its functions by
viewing an animation of knee movement via the taple Students next simultaneously
explore a plastinated knee specimen and a MagRetsonance Imaging (MRI) scan to
collaboratively understand how anatomical knowledates to radiological imaging thus
seamlessly moving between visual, auditory anddstigetic learning modalities. During
this process they can message any queries to délcbaetabletop and obtain feedback.
Such an innovative ecosystem thus has a varied raofd source of educational
affordances.

3. Affordances

Affordances originally referred tojust those action possibilities that are readily
perceivable by an actor (usérfNorman, 1999). However, according to Gaver (1996
affordances exist whether or not the actor persetliem. Technological affordances are
the quality of technology, such as communicatioallaboration, multimodality etc.,
which allows learners to learn (Conole & Dyke, 2D0@ombining verbal, non verbal,
academic, social and digital interactions, tablstogate an environment for engaging in
collaborative knowledge building.

3.1Affordances of ecosystem of multiple tabletagfima Anatomy resource centre
Our new ecosystem not only supports active learring also lead a classroom

orchestration of interactivity and networking of Itjple student groups along with the
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facilitators. Here we discuss the intrinsic affordas rather than the perceived ones.
Anatomy learning is dependent on 3D conceptuabmatf the human body for which
tabletops can acts as cognitive tools allowing sdv&udents to simultaneously explore
and manipulate digital Anatomical image/objectshvadl as perform independent student
web search. Its situation within an Anatomy reseucentre, such as ours, extends its
affordances to simultaneous multimodal interactiamongst students, facilitators,
Anatomy models as well as digital content. It thllews for multimodal representation of
content, instructional procedures, ways of studentered discovery and multiple ways of
student interactions. It appeals to visual, kinetithand auditory senses for an all-round
student experience while producing more effectigang in higher-order learning. Varied
forms of visualizations of the world’s most complied structure — the human body, make
Anatomy learning attractive, motivating and comreible for aiding deep learning.

This ecosystem is in tune with the constructivisamagigm that allows engagement in an
activity that utilizes the content and skill thhétstudents are learning.

The social affordances (creating a social spacengst group members) of our
ecosystem includes both face to face interactisngedl as social media accessible via the
tabletops. Different medidorms have different affordances (Laurillard, 2002). Our
ecosystem includes all varieties of media formsiovide a rich and varied learning
experienceNarrative mediae.g. image/description of an Anatomical structimesractive
media e.g. computer assisted anatomy modulgsmmunicative medidhat facilitate
exchanges between teacher and student tablefajaptive mediae.g. for annotating
pictures andProductive mediae.g. production of schematic diagrams or a poveantp
slides for sharing.

4. Conclusions and Implications

Our new ecosystem supports various types of legrrifidaismith et al, 2004). It
encouragedehaviorist learningthrough real-life clinical scenarios streamed freme
teacher tabletopsonstructivist learningwvhile clinical anatomy videos are presented for
critical analysessituated learningwhere student peer teaches clinical skills usirgy th
demonstration console (authentic contextpllaborative learning whereby students
manipulate the digital contents aliigélong learningwhere they learn web based search.
This ecosystem has promise in promoting activetjmaldearning as well as developing
21% century skills of handling information, problemhdng, collaboration etc. (OECD,
2010).
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