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PREFACE

This volume contains the Doctoral Student Consortia Proceedings of the 20th
International Conference on Computers in Education (ICCE 2012). For this year, the
Doctoral Student Consortia (DSC) brings together PhD students working in the broad
research areas of computers in education in the following seven sub-themes: (1) Artificial
Intelligence in Education/Intelligent Tutoring Systems and Adaptive Learning
(AIED/ITS/AL); (2) Computer-supported Collaborative Learning and Learning Sciences
(CSCL/LS);  (3) Advanced Learning Technologies, Open Contents, and Standards
(ALT/OC/S); (4) Classroom, Ubiquitous, and Mobile Technologies Enhanced Learning
(CUMTEL); (5) Digital Game and Digital Toy Enhanced Learning and Society (GTEL&S); (6)
Technology Enhanced Language Learning (TELL); and (7) Technology, Pedagogy and
Education (TPE).

The DSC aims to provide an opportunity for a selected number of PhD students to present,
discuss and receive feedback on their dissertation work-in-progress from a panel of
established researchers with expertise in the same research areas. The DSC is meant to
help students to shape their research methodologies, and to develop analysis
methodologies at the early stages of their PhD research using the guidance and feedback
that they get from the invited mentors. Mentors can also provide insights into fruitful
areas for future research. The DSC also hopes to nurture a supportive learning community
and promote interactions among the young researchers who come from a number of
different institutions and across different countries in the Asia-Pacific region and beyond.
It also provides opportunities for theme-based forums to discuss evolving methodological
and theoretical issues of central importance to the community. The DSC and the related
social events are financially supported by the Asia-Pacific Society for Computers in
Education (APSCE).

A group of senior PhD students (Kevin Kai-Wing CHAN, Chia-Jung CHANG, Jaime GALVEZ,
Anita HUANG, Wai Ying KWOK, Rose Ru-Whui LEE, Tuck Leong LEE, Mengmeng LI, Larry
Lei Chun LIN, Boon See TAN, Arit UYOUKO) who were highly recommended by the APSCE
Special Interest Group Chairs (SIG) Chairs/Co-Chairs were invited to be the organizers of
this prestigious event. This group of senior PhD students is guided by the DSC Chairs
(Weigin CHEN, Chen-Chung LIU, and Hiroaki OGATA). The DSC chairs helped oversee the
whole process of organizing the DSC and provided guidance along the way. With a strong
sense of responsibility and enthusiasm, this highly dynamic group has been successful in
organizing the DSC for ICCE 2012. It is clear that by entrusting this group of senior PhD
students with the responsibility of organizing this important event and editing the DSC
Proceedings, they were able to form a vibrant and supportive research community within
a short period of time; which is one of the main goals of the APSCE.



This year we received a total of 10 submissions, and 9 of these papers were selected and
have been included in the Proceedings. Each selected paper went through a rigorous
blind review by independent peer reviewers to ensure the work was of high quality. We
hope that the papers in the proceedings on various research topics will stimulate
additional research ideas and discussions among the young researchers.

We would like to thank all the invited mentors in making this year’s DSC a highly
successful event. Finally, we would like to take this opportunity to record our sincerest
appreciation to the local organizers in Singapore for their valuable support and
arrangement in organizing the DSC.

On behalf of DSC Co-Chairs
Weiqgin CHEN

Hiroaki OGATA
Chen-Chung LIU
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Supporting Student Self-regulation in
Unsupervised Learning Environments

Paul Salvador INVENTADO, Masayuki NUMAO
Institute of Scientific and Industrial Researcha&es University, Japan
inventado@ai.sanken.osaka-u.ac.jp

Abstract: Technology has made it convenient for studentsytdd learn outside of the
classroom. However, learning in this kind of settintroduces challenges such as proper
time management, maintaining motivation and av@didistractions. This research
investigates how student learning progresses snuhgupervised learning environment and
proposes an automated support mechanism that peemsetf-regulation to help students
learn. The proposed system is not bound to any ooesad its methodology supports
learning in naturalistic settings. Results gathdreth students’ use of a system prototype
confirmed the problems students encounter whemilegrin this environment and their
need for support. It also showed that helping sitglself-regulate made them aware of their
learning behavior and helped them identify waysrtprove their learning efficiency.

Keywords: learning, unsupervised learning environment, faellpself-regulation

Introduction

Student learning is not bound to formal learnintysgs in classrooms. Students continue to
learn on their own in the library, in their homesaath their peers. Technology has made it
even easier for them to learn because it gives #msy access to information anytime and
anywhere. However, informal learning settings idtrce challenges such as the need to
self-motivate, manage time and resist distracttoriearn effectively.

In formal learning settings, students are discgelafrom engaging in non-learning
activities such as chatting with friends or playgemes. Students are also required to use
certain skills and solve problems within given tifin@mes. However, informal learning
settings give students more control over their tamel goals. Students can engage in
non-learning activities freely which may benefieth by helping them de-stress and
disengage from feelings of frustration and helghgm move into more positive emotional
states which allow them to regain motivation andumee learning [5]. The duration,
frequency and type of non-learning activity wilMeadifferent effects on students thus there
also has to be a certain configuration for nonfey activities to be helpful. Students know
themselves best so they are also the best pesatentify what is most effective for them.
Our goal is to improve students’ learning efficigres they learn in informal learning
settings by helping them self-regulate.

1. Literature Review
Self-regulation is a systematic process for prongptihe attainment of goals and is

composed of the cyclic phases fufrethought performanceand self-reflection [6].
Forethought involves the formulation of goals tog tearning session which serve as guides



on what activity to do. Performance involves doegivities that will accomplish the
previously defined goals and monitoring progresdéatify if there is a need to adjust goals
or strategies. Self-reflection involves the assesgrof the learning session, attribution of
the causes of unfavorable behavior during the iegreession and the identification of
possible strategies to increase learning efficiengucceeding learning sessions.

Self-regulation facilitates good learning behavard its benefits have not only
spawned research in traditional classroom settimgisalso in more modern settings such as
in computer-based learning environments. Systerks MetaTutor [1] and Process
Coordinator [4] allow students to keep track of saf-regulation strategies they use and
also suggest strategies that can help them accempitieir goals as they learn in
computer-based formal learning settings. Howewesé systems expect students to engage
only in learning related activities during the sessResearch has shown that students use
and actually prefer learning activities outsideha classroom apart from classroom-based
activities [2]. Students’ preference for learningthis domain and the challenges they
encounter highlight the need to support them.

2. Proposed Research and Preliminary Research Questisn

This research investigates the interplay betweewlesits’ learning and non-learning
activities while learning in an informal learningt8ng and the support that can be given to
help students self-regulate and increase learriiggemcy. We limit our work to informal
learning settings that involve the use of a comphbézause work done on or in front of a
computer can be logged automatically and becauseputer systems can provide
automated support to help students self-regulate.

We use the ternunsupervised learning environmettt refer to informal learning
settings wherein students learn by using a computbout supervision from a teacher. In
this environment they need to identify their ownalgp manage their learning, avoid
distractions and self-motivate to learn efficientiye aim to accomplish the research’s
goals by answering the following general and speqgiiiestions:

How do we help students self-regulate in an unsuped learning environment to
improve learning efficiently?

1. How can we help students define and prioritizertleirning goals?

2. How can we help students become more aware ofdhuities while learning and
encourage them to change their behavior that isi@iptul to learning?

3. How can we help students self-reflect and idemtifyys to improve their learning?

4. Does helping students self-regulate when they l@aran unsupervised learning
environment improve their learning efficiency?

3. Architectural Framework

The framework we are using for this research ctmsisthree cyclic phases with elements
based on the three aforementioned self-regulatiasgs and is illustrated in Figure 1. In the
interaction phasgstudents are asked to identify and input thealgjat the beginning of a
learning session. After which, students start gaerling session wherein information about
their actions such as applications used, timestaamgsscreenshots of the desktop and
webcam are recorded and stored in an interactitebdse. The system provides timely
feedback to help students keep track of their diess and progress and to help them
identify if there is a need to adjust them. In #mnotation phasestudents review their
learning session with the help of the desktop aertdloam screenshots recorded. Students



then annotate their activities on the computer.(&@wsed a web page, read a textbook),
identify if it is related to their learning goals oot and indicate when they felt distracted
from their learning goals. Students are also askecbmment on the system’s feedback
during the learning session and rate their learaffigiency for the session. In tineodeling
phase a machine learner will be used to create a ptigdimmodel from the annotated data to
identify which conditions cause students to becaliseracted. Another machine learner
will be used to incrementally adjust a feedback ehow fit the students’ feedback
preferences. Feedback adjustments result in chaimgésedback type, frequency and
conditions. The updated distraction and feedbac#tetscare used by the system in the next
learning session to decide when and what typeeafifack should be given to the student.
Over time, the adjustments will result in betterdais of the students’ behavior and
feedback preference thus, improving the feedbaahar@sm.
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Figure 1. Architectural Framework of the Proposed §stem

4. Preliminary Results

An initial prototype of the system with both theadraction and annotation phases was
created and tested on four students doing acadessearch [3]. The subjects were mostly
graduate students working on different domains, (cemputer science and physics) but
were all required to do research and present sesultheir respective supervisors once a
week. Academic research was considered an unsspdrig@arning environment because
students did their work on a computer, managed tven learning and didn’t receive direct
guidance from their supervisor. Each student usedystem for approximately two hours
in one learning session per day over the peridtvefdays resulting in 10 hours of data per
student. After each learning session, studentstsg@sut an hour to annotate their data,
which is around half of the learning session’s tlama Surveys and informal interviews
were also conducted to further verify and undestae students’ learning behavior.

A transition likelihood metric was used on the @iated data to identify the likelihoods



of transitioning between states, wherein each statsisted of a student’s emotion and
intention (i.e., learning or non-learning). The uks showed that students transitioned
between feelings of engagement and confusion whiehne indicative of cognitive
disequilibrium, a state commonly experienced byletis when learning. Students were
also constantly shifting to non-learning activitiwhich may have served as distractions.
However, students shifted back to learning whiahaated that non-learning activities may
also have served as rewards and de-stressors ehlpdhmotivate students to resume
learning at a later time. Both effects of non-léagractivities were also reported by students
in the survey results collected. During the intewi we found out that students used
varying measures for learning efficiency which ud#d the number of completed learning
goals, the amount of time spent in learning adésind the difference between what they
learned from the session and their self-expectstibarthermore, students said that they
were able to identify what caused them to learfficiently and also what they could do to
improve their learning behavior.

The next step in our research is to use our pneding results to design and automate
feedback provision based on the students’ annomgtitearning efficiency ratings and
proposed solutions for improving their learning &ebr. This feedback also needs to be
verified if it translates to actual learning impemeents through pretests and posttests.

5. Conclusion

This research investigated learning in an unsupedviearning environment and proposed a
self-regulation based automated support mecharoshelp students learn. The designed
methodology allows students to learn in a naturaelenvironment and helps them become
more aware of how often, how long and which nomree activities were helpful or
harmful to their learning. The methodology als@at students to self-reflect and identify
how they can improve their learning efficiency. Tied of support given by the system is
not domain dependent so it is able to provide sugpolearning as long as it is done on or
in front of a computer. Self-regulation is an imgamit skill for life-long learning which the
system promotes through honing students’ self-aggr skills outside formal learning
settings without the need of human supervision.
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Exploring Discourses: Third Culture Kids’
digital lives
Jeanette HANNAFORD

PhD Candidate, Griffith University, Australia
jeanette.hannaford@griffithuni.edu.au

Abstract: An important question for research is the waywiich children from globally
mobile families negotiate the different Discourdhey encounter through mass-media
digital technologies, the home, and the classrddme.study reported on here took the form
of a multiple case study, which was undertakenEdi@pean International School over the
course of a school year. This paper focuses orestsddigital game play documented
within the different contexts of classroom and ofitlassroom environments. It reports on
the social dynamics and the productive outcomeserpadsible in spaces such as these, and
the ways these children negotiated, appropriatesintiraced the Discourses that they found
as part of their ongoing work in establishing sbiclantity.

Keywords: Identity, digital play, third culture kids, literg education

Introduction

Issues of identity are of intense significance tfug globally mobile child, and so too is
digital play, as a forum for both pleasure and camity. To inform contemporary
pedagogy and curriculum in school, more informai®needed about the ways in which
issues of identity present themselves in on anlihefitontexts, and the ways in which
children in turn negotiate them. To explore chiidsantegration of digital games into their
lives, for my Master’s research study | held aesenf after school computer clubs in the
International School in which | was teaching. Thgbuthese clubs, | investigated the
children’s imaginative engagement with internet ganil] [2]. This research prompted
more questions, particularly concerning identity agital play, and the challenges these
distinctive young people face in negotiating theld®of the internet, home and school. For
the last two years | have explored this topic adldaime PhD student.

1. Related work with key references

My research draws on a wide selection of literatufgriefly summarised here in the
following three topics:

1.1 Identity

Questions of identity and subjectivity are centealhis research. So too is language use in
both print and multimodal contexts for establishitigese constructions of identity.

Sociolinguists such as James Gee point to stromgemtions between language use,
specifically how terms and concepts are framedthadceveryday language used to speak
about them, and the processes by which people iperteemselves and are positioned



within society. Gee calls on the notion of Disceut® explain key distinctions and
operations here [3]. In his writings about identiBee uses a capital letter to distinguish
between the familiar use of the word ‘discoursehtean a dialogue, and i€zourse’, by
which he refers to a socially-formed grouping endmet with cultural practices. Gee
theorises that we all have experience of a unigimgoy Discourse, our formative social
communication learning from our parents, whichhiamed by cultural influences such as
national and religious Discourses, as well as aprehensive range of secondary
Discourses, our necessary ways of communicatirigrdiftly in different situations, such as
may be encountered within digital environments settbol communities.

1.2 Third culture kids

The site of the research is an International Schbal prioritizes the children of
intergovernmental organizations’ employees. Theonitgjof these children are expatriates,
many of whom live a peripatetic life and thus lagoutsiders from their home country, and
to a large extent from the country where they autyeeside. Consequently, these children
have quite different formative experiences thaidcbn who have matured primarily within
one culture. Such children have been labelled Edbalnomads” [4] or “third culture kids”
[5], and as Sears notes, these children can beaséexemplars” of an increasingly mobile
world [6 p.79]. The growth of new digital technoleg has presented a new range of options
for the ways these children live their lives. Sudtanges consequently have important
implications for the educational institutions tsatve these children.

1.3 ‘New’ Classroom Literacies

In 1996, the New London Group collaborated to poada manifesto that seeks to broaden
the scope of literacy pedagogy to accommodateteatinological changes, and changes in
the social landscape. Literacies occur within aatdreocial context, and within a wider
range of spaces and Discourses than is dealt withrdditional classroom settings.
Educational research therefore needs to move begiasdroom doors and into students’
wider communities [7]. The research undertaken hdopts such a sociocultural approach,
and is grounded in the idea that communicative ycthdn can best be understood within
the social and cultural practices from whence forsned.

2. Research Questions

The central research question in this study is ‘hdwthird culture kids negotiate the
Discourses of home, school and new media’. In rebeésy this question, it is also
necessary to identify some of the key Discoursessethculturally diverse children
encountered in the different intersecting spacesparces of digital culture, the classroom,
and the home, and to explore the ways in whichethdsldren position themselves in
relation to these Discourses. To refine the fothis, topic is being broken down into a
number of specific directions.

One direction concerns the social dynamics estadadisby the participants when
playing or working in a group, both in school, anaut-of-school contexts. This includes
group dynamics within virtual spaces. This focugksdowards understanding the central
research question as each student’s differing Diseobackgrounds can be glimpsed within
social interactions such as these. Questions lexplgpred in this direction are:



e When the children play internet games in a roonettogy, or work in collaborative
learning situations utilizing digital technologieshat are the characteristics of the
group dynamic that develops? And then:

e How do the individual children negotiate their telaships within these different
places and/or within virtual group settings?

A second direction is concentrated on the needchtmwkmore about how game play,
and other uses of digital technologies, factorhi@ performance of, and development of,
these children’s language and literacy skills. 8tigl produce and share meaningful texts
via internet games and social networking sites awddtbme, and games and other digital
platforms used in the classroom. Exploring thisdpition works towards understanding
the broad topic as the research is grounded incebadtural position that language is
central to identity; that identity is one and theng as its expression or performance through
literate practices. Specific questions being exgalan this direction are:

e What are the characteristics of the texts whiclidobin produce utilizing mass-media
digital technologies in the home?

e How do they differ from texts produced in classro@ituations when digital
technologies are utilized?

e What evidence do these literate productions progfdbe students’ negotiation of the
Discourses that surround them?

3. The contribution of the proposed research

Young people in the 8-13 year age group are agesif vital importance in how they see
themselves, and in the development of their pahtgew and values, yet this age group
remains under-investigated in most areas of edutatiresearch. This study specifically
contributes to the literature due to the uniqueireadf its third culture kid participants, and
aims to bring investigations of identity and thedltulture kid into a digital-age focus. This
broad research topic directly addresses Jackie ¥adeclaration of the “urgent need to
map children’s engagement with cultural texts giabal context” [8 p.12].

4. Research methodology

The research is guided by case study procedures. tBe course of the past school year,
twenty International School students aged from 83qgears kept a journal recording their
at-home digital play. These journals were then @sean aide-memoire at weekly meetings
where the students discussed their use of digatalag and other media. The students were
also observed in the classroom, focusing on th&dmem’'s experiences with digitally
enhanced learning. An opportunity to attend anrat@ool computer club during which
students played on their own choice of internet gmmas also offered. Interviews were
held at the beginning and the end of the schoal w&h the students. Their teachers and
parents were also interviewed.

The research employs qualitative research mettm@ssure the authentic, “messy
complexity of human experience” can be seen andeogplated [9 p.3]. The design
encompasses two different kinds of triangulationirtgart validity, a methodological
triangulation and a data triangulation [10]. Fitsiree methods have been employed to
collect information from the child participants; ptal interviews and discussions,
observation notes, and journals. Secondly, thréerdnt data ‘categories’ have been
engaged as interviewees: children, parents, amcti¢es



Appadurai [11] maps contemporary global fluiditythmn a set of five different
categories of flow: ethnoscapes, mediascapes,aschpes, financescapes, and ideoscapes.
These ‘scapes’ provide an illuminating framework fexploring the contemporary
childhood of the globally mobile child. The datahiah is now in the initial stages of
analysis, is being initially codified according tttese categories. This involves selecting
representative sections of dialogue and imageeaddta is transcribed and collated. These
selections highlight typical and atypical responseswell as characteristic responses for
different age and/or gender subgroups.

5. Preliminary results

The data is in the early stages of analysis aischibt yet possible to draw conclusions. Two
papers utilizing early findings have been writtex @re currently under consideration for
publication. One centres on the experiences ofamdy who had recently moved into the
school community, and considers the complex andlicbhng pressures, expectations and
possibilities they encountered at home, at sclamal,in their online play, at this moment of
cultural transition. The other reflects on the @lififig attitudes observed between the school
community and the children’s families, with resptcthe role of digital play in children’s
lives, and suggests that schools need to undergiamuhtal positions around technology
and digital culture, and reflect on these as tHag fheir digital futures.
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Abstract: There have been tremendous ways of developingivitga yet instead of
traditionally formal instruction, games are thetbasdia to spur creativity, as creativity can
easily and spontaneously be evoked through gaf®esthe other hand, metacognition is a
good way to promote creative thinking, as metadogmiwhich contains the abilities such
as self-planning, self-monitoring, and self-evaluaican foster creative-relevant cognitive
processes. Games are exactly the ideal platfoah phovides a playful context for
metacognitive awareness prompting creative proses&ased on the advantages of games
and that design is a creativity-relevant cognitarel constructive process, this research
adopts the means of digital game-based learningB(DGo propose a metacognitive
approach to inspiring creativity through a credyivgame of players as game story
designers.

Keywords: creativity assessment, game story design, gamg @teativity, creativity

Introduction

Creativity has been widely acknowledged as one ppfreciated 3Cs todagreativity,
curiosity, and courtesy Many studies revealed that creativity is asgediavith and also
facilitates divergent thinking, critical thinkingexibility, and so forth, which are the vital
elements to promote learning. However, is creativiborn or acquired? Creativity, like
other potentials, demands inspiration and pratctaeceive its whole-scale development.
There have been tremendous ways of developingidtgatyet instead of traditionally
formal instruction, games are the best media to smativity, as creativity can easily and
spontaneously be evoked through games.

1. Purpose and Significance of the Proposed Research

Based on the advantages of games and that desaweresativity-relevant cognitive and
constructive process, this research adopts the sredatigital game-based learning (DGBL)
to propose a metacognitive approach to inspirirgativity through a creativity game of
players as game story designers. The purposesafetbearch contains three aspects. First
of all, this research attempts to explore what kihdreativity assessment is appropriate for
game story design. Second, this research invéssighe effects of inspiring creativity
through a game of players as game story desigridrisd, this research tries to understand
in which game story constructs were the studentsl g and short of creativity?



The significance of this research is that thissaesh proposes an entertaining and
metacognitive approach to inspiring creativity @place of traditionally formal instruction
of creativity. Besides, the devised creativity gazan prompt players’ creativity-awareness
for distinctive game story constructs and creatidimensions. This research provides
valuable information for game design course instmgcas well as game story design
evaluators.

2. Literature Review

This research is based on the integrated ratiomdlgame, creativity, and metacognition.
Some selected literatures are briefly discussddlasvs.

2.1 Game and Creativity

The literature has widely discussed the relatign&l@tween games and creativity. Some
major advantages of games are described as foll&wst of all, game play is a wonderful
source of relaxation and stimulation for the bram body-a sure and fun way to develop
the ability of creativity [3]. Second, game plagncarouse curiosity which leads to
discovery and creativity [3]. Third, creativity cdie activated by intrinsic motivation
through games [5]. Fourth, games can stimulaterdant thinking which promotes
creative learning [2].

Noticeably, game play as engagement fosters tiaittee and affective dimensions of
the creative process, as well as the developmentdarhain-relevant skills and
creativity-relevant skills [5]. There are five ctieity-relevant cognitive processes: problem
framing, divergent thinking, mental transformatipmsactice with alternative solutions, and
evaluative ability. Through game play, these crgtrelevant cognitive processes can be
facilitated in learning. Evidently, games not oalyrilliant means to mediate learning but
also a fantastic catalyst to boost up creativiljhus, games are the best approach to an
enjoyable learning environment prompting creatiwitich in return inspires creative
learning.

2.2 Game and Metacognition

The literature has extensively discussed over rogtaton in the past decades.
Metacognition refers to the ability or awarenessunélerstand and monitor one’s own
thoughts [4]; simply put, thinking about one’s thimy. Many studies have reported that
metacognitive awareness can be fostered with piopguctional strategies. Likewise, the
conditions that have been proven to foster metategrawareness through instructional
strategies are similar to the conditions estabtlshie games [6]. Differently, games
provides a context in which players can enjoy gfplaactivity. Using games to prompt
metacognitive awareness can encourage motivatimmaie engagement, and increase
pleasure-an ideal means much better than formiabctson.

2.3 Metacognition and Creativity

Creativity involves f innovation, imagination, unigness, etc. Many studies have explored
how to promote creativity through a variety of meaand strategies. It has been
demonstrated that metacognition is a good way tompte creative thinking, as
metacognition which contains the abilities suchsa#-planning, self-monitoring, and
self-evaluation can foster creative-relevant caogaiprocesses [1, 5].
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3. Implementation of Game Story Players as Designerspbroach

Grounded on the rationale of the triangular refeglops of creativity, metacognition, and
games, game story constructs and six types ofietgare presented in a metaphorical way
in the devised creativity game, requiring playesgame designers for inside-game- story
players. Through designing, it stimulates playersetacognitive awareness that
simultaneously prompts creativity awareness.

4. Method
4.1 Research Design

This research consists of three phases. In thiepiirase, a creativity assessment rubric for
game story design is developed and tested itsiyasidd reliability. In the second phrase, a
standard creativity test is selected and useddtegt and posttest a control group that is
treated with a learning system containing selectstiuctional materials on creativity. For
the experiment group, a questionnaire is used étegt the participants’ knowledge of
creativity for game story design, and then thetora game proposed by this research is
conducted on the participants. In the third ph#segame story design projected done by
the experiment group at the end of the semesteb&vdssessed with the devised assessment
rubric by three raters. Two groups will be complaie terms of different instructional
treatments.

4.2 Preliminary Research Questions

Three research questions are formulated as folkanst, in which game story constructs are

the students good at and short of creativity? Se&cahether the proposed game treatment
better promotes creativity? Third, how do the ehid view such a metacognitive approach
to creativity inspiration?

5. Preliminary Research Work Achieved and Future Work

This proposed research has come to the phaseobfspildy. An analytic rubric of game
story creativity has been devised and the papeulmic design has been accepted in the
2012 International Conference of Computers in Etdoca Based on the analytic rubric,
initial ratings have been conducted and the validitd reliability of the analytic rubric are
being examined. Besides, the game structure dragfahe creativity game as well as a
guestionnaire has been initially drawn. Futurekwsill focus on the development of the
creativity game and the evaluation of its effeatiess.
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Abstract: This research aims to explore a signature pedatjtafyaddresses the trends
toward the pedagogical goals and the technologit®lgration for English grammar
learning in the twenty-first century. Based on aftld literature review, a potential
signature pedagogy with three variations in theaige/o selected types of information and
communication technology (ICT) resources has bessigded for supporting English as
Second Language (ESL) learners at the elementahpobclevel to learn English
grammatical knowledge. An empirical study which ¢dmes qualitative and quantitative
methods is planned to evaluate the effectivenedseadesigned signature pedagogy in a real
classroom environment. Three classes of Grade 41&8hers will be invited to learn the
target topic with the selected ICT resources duarane-month trial teaching, under three
settings: inclining to form-focused approach; belag form-focused approach and
communicative approach; or inclining to communieatpproach. The empirical study will
conduct attainment tests, classroom observatiagstmpnnaire surveys and semi-structured
interviews to investigate the impact of the desijngignature pedagogy on the
achievements, processes and perceptions of stuidethts learning of elementary English
grammar. This research will finally advise a sigmatpedagogy that fully exploits the use of
the two selected types of ICT resources for supmpiESL learners to learn elementary
English grammar.

Keywords: Elementary school education, English, grammar, I€ignature pedagogy

1. Research Motivation

In many Asian cities such as Hong Kong where Ehdlisguage is not the native language
of the majority of the population, this languageore of the major subjects that receive
much attention in elementary school curriculum. réhis a decade-long emphasis on the
pedagogical integration of ICT into the deliveryatémentary English language curriculum
[1, 2]. In Hong Kong, in this curriculum, grammatidopics such as tense and agreement
are considered to be the very important but md&tdit component due to the inherent
differences in the language systems between Chares&nglish languages.

A signature pedagogy refers to a collection of igigte-specific teaching methods
that focus on preparing learners to think likeekperts in the target discipline for a skillful
demonstration of discipline-specific knowledge larning and daily pursuits [3]. Through
the routinized approach to classroom teachingyraasiire pedagogy could promote learners
to habitually bridge abstract knowledge and regplactice for the deep learning of core
knowledge in the target discipline. The implemdntabf signature pedagogy is regarded
as important in the learning of rule-based topitsis therefore good to implement
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significant pedagogy in the teaching of Englishngmaar, which is a topic comprised of
language rules. This research is motivated to addte emergent need in the field of ESL
education for more investigations into signaturdggegies which meaningfully use ICT
resources for supporting English grammar learning$L classrooms.

2. Research Context

This research aims to explore a signature pedafwgymaximizes the potential of ICT
resources for supporting ESL learners at the eleamgrschool level to learn English
grammar. This research is comprised of two stagieprbgressively designing, evaluating
and then establishing a signature pedagogy thigtéuploits the use of ICT resources for
learning elementary English grammar.

2.1 The First Stage: Designing a Potential SignatBedagogy Using ICT for English
Grammar Learning

The first stage of this research focuses on a tdditerature review for designing a
potential signature pedagogy that coordinates #umgogical goals and the technological
integration for English grammar learning in the miyefirst century. Based on an in-depth
review of research literature on the pedagogicpi@gches for teaching elementary English
grammar in the recent decade, ESL teachers ovevdhd are found to mainly adopt two
pedagogical approaches in English grammar les3twesfirst approach is the form-focused
approach, which focuses on inculcating learnerh Wibwledge about variation forms and
usage patterns of diverse types of linguistic uttitgeneralize prescriptive grammar rules.
The second approach is the communicative appredtbh focuses on engaging learners in
authentic learning tasks in the collaborative lgaynsetting for applying grammatical
knowledge in classroom interactions.

Based on an in-depth review of research literaburéne use of ICT for learning and
teaching English grammar system in the recent adeda8L teachers over the world are
found to mainly adopt two types of ICT resourceBmglish grammar lessons. The first type
is online learning websites specific for grammaariéng. This type of ICT resources
typically provides a set of static grammar notestimedia illustrative animations and
dynamic multimedia simulations for rules explanatioThe second type is online
communication tools general for daily interactidiis type of ICT resources typically
offers a range of written or oral communicationtaafe for interpersonal interaction in the
synchronous or asynchronous mode.

The findings of the twofold literature review, comed with the advocacy by
established academics (such as [4]), suggest {hateatial signature pedagogy for English
grammar learning should make a strategic combindio leveraging the effect of the
form-focused approach and the communicative apprdan the one hand, there should be
inquiry learning activities under the form-focusmgproach, in which learners browse the
selected online learning websites with topic-speaibtes and worksheets to realize and
conceptualize usage conditions of grammatical rules the other hand, there should be
collaborative learning under the communicative apph, in which learners use the
selected online communication tools to share asdudis target knowledge, and then to
integrate and apply knowledge about grammaticastult should be noted that there is
flexibility for varying the proportion of these twgpes of learning activities during English
grammar lessons according to the learning needtidénts.
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2.2 The Second Stage: Evaluating the Designed &ignRedagogy for English Grammar
Learning

The second stage of this research will be an eogbsiudy which focuses on evaluating the

designed signature pedagogy in a real classroommoanvent. Three research questions are

made for the empirical study:

(i) What are the achievements of elementary ESL lesrtewvard English grammar
learning under the designed signature pedagogy?

(i) What are the processes of elementary ESL learoetad English grammar learning
under the designed signature pedagogy?

(i) What are the perceptions of elementary ESL leamogrard English grammar learning
under the designed signature pedagogy?

An elementary school that has rich experience i @ education will be
purposefully sampled in Hong Kong as the partnaostfor the empirical study. A trial
teaching in the form of one-month supplementaryramuwhich amounts around 20
one-and-a-half-hour lessons, will be arrangeda@ypidrtner school. Three classes of Grade 4
students, each consisting of around 30 studentls sirhilar learning ability, will be
randomly selected and then assigned to one ofdll@nving three settings varying in the
proportion of learning activities during lessons:

e Setting 1. The proportion of inquiry learning adies under the form-focused
approach is higher than that of collaborative lesynunder the communicative
approach.

e Setting 2. The proportion of inquiry learning adies under the form-focused
approach is the same as that of collaborative ilegraonder the communicative
approach.

» Setting 3: The proportion of collaborative learnumgler the communicative approach
is higher than that of inquiry learning activitiesder the form-focused approach.

The proportion of inquiry learning activities undbe two approaches will be further
delimited by taking the empirical findings of resgkaon digital classrooms (such as [1] and
[4]) and the current practice in ESL classroomsiong Kong into consideration. During
the trial teaching period, students in each oftlinee settings will be grouped into pairs to
learn English grammar, with the use of the two ek types of ICT resources and
tailor-made learning worksheets. In each lessardesits will first be taught the target
knowledge by the teacher and then, they will explbis topic with the assigned learning
materials in pairs. The author will take chargetloé classroom instruction for the
one-month trial teaching.

Four methods will be adopted in the evaluation worknvestigate the effect of the
designed signature pedagogy. First, students ithalthree settings will sit for identical
pre-test and post-test [5] before and after tlad tieaching, respectively. The test papers will
include a series of questions that assesses kngavtEdhe students about key grammatical
knowledge of English language, such as tense angemgnt. Second, an interaction
analysis [6] will be conducted to investigate tiitea of the designed signature pedagogy
on the learning process of students in each offite® settings. Two student groups will be
randomly selected in each setting. The six selestedent groups will be observed and
videotaped in all lessons throughout the teachiegod for collecting data on the
learner-learner and learner-technology-learnerracteons in the learning activities. A
systematic analysis of the interactions for cortstng target knowledge will follow to trace
the learning process among students under thersesgjgnature pedagogy.

15



Third, a questionnaire survey [5] will be conductedhe end of the trial teaching. All
students will be asked to complete a self-admirgstequestionnaire to indicate their
perceptions of the implementation of the designgualature pedagogy for English grammar
lessons. Fourth, one-fifth of the students in eatlkhe three settings will be randomly
selected for the semi-structured, individual intews [5] to further investigate their
perceptions of the implementation of the designephature pedagogy. The selected
students will be asked to describe the changdeein process, motivation and achievement
in the learning of English grammar through the dessthat implement the designed
signature pedagogy.

The empirical study is going to be conducted i@ classroom environment. The
evaluation results obtained at this stage will obaote to the establishment of a signature
pedagogy that uses ICT resources for maximizingeheing effectiveness among ESL
learners in English grammar learning in elemensahool education.

3. Research Contribution

In the Asian cities where English language is hetriative language of the majority of the
population, local ESL teachers in elementary scledoication, in general, lack sufficient
evidence-based recommendations which support tbgranh and implement effective and
efficient methods for the pedagogical use of ICEmglish grammar lessons. In addition,
there is a lack of comprehensive research on tésgpanediated signature pedagogy for
the field of ESL education [4, 7].

This research contributes to the pedagogical acvaent in the use of ICT in ESL
education. It will not only help to enhance thertaag of grammatical knowledge among
ESL learners, but also help to cover the lack ohp@hensive research in the field. The
outcome of this research will be a potential sigratpedagogy to maximize the
effectiveness of ICT resources on the learningerhentary English grammar among ESL
learners. This can provide ESL teachers with irtsighto the innovative design of
technology-mediated pedagogies for the teachirigeofarget topic.
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Abstract: This research aims to study the impact of studeeteeptions of ICT-supported
Learning Environment and their personal charadtesion approaches to learning in the
context of Malaysian accounting education at seapndchool level. Students are facing
the learning problem where they lack the opporjutit experience deep approaches to
learning due to the teacher-centred teaching appraad immaturity of the curriculum and
assessment design. In view of these problemd$/ihistry of Education (MOE) has revised
the curriculum and assessment from content-basekilted-based with the aim to enable
students to practise deep approach to learning \@ith However, to what extent the new
environment is able to stimulate deep approackaming is the main issue underpinning by
the present study which will be investigated thioum correlational research design
employing the Structural Equation Modeling (SEMpakysis method. Contributions and
preliminary results of this study are discussed.

Keywords: Perceptions of ICT-supported learning environmeéegp approach to learning,
surface approach to learning, students’ charatitsj$rinciples of Accounting

Introduction

A business or organisation communicates its reanltisposition to its stakeholders through
the use of financial statements. Given that fiteratatements are among the deliverables
of an accounting task, accountancy is widely refrto as the “language of business”.
Basically, accounting is seen to involve the prece$ identifying, measuring, and
communicating economic information to permit inf@ejudgments and decisions by users
of the information [1]. Fundamental to the identily and measuring processes, is the
application of the double-entry book-keeping systemecord financial transactions which
conducted under the procedures named as accouwytitgy It involves a set of steps in
preparing the financial statements for a givenqueriAll these steps are inter-linked and it
requires students to employ deep approach to leginiorder to master the whole set of
accounts throughout the accounting cycle rather tfregmentally studying on each of the
accounting procedures. The deep approach to lgprepresents a personal commitment to
learning through seeking meaning of the contemysng to relate parts to each other,
associating new information with existing prior kviedge or to personal meaningful
context. It is contrasted with surface approachlerning which is characterised by
motivation to acquire only sufficient knowledge domplete the task or pass the subject
through rote learning [2, 3, and 4].
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In 2010, the Malaysian Ministry of Education (MOBas committed an effort to
transform the curriculum and assessment of the aunahtal accounting subject in
secondary schools, the Principles of Accountingmficontent-based to skilled-based with
the aims to enable students to practise deep agptodearning with ICT [5]. The effort
undertaken is to overcome the learning problemshwwll be discussed in the next section.
However, to what extent the effort is able to imgaasitive changes in students’ learning is
the main issue underpinning the present study.

1. Research Motivation

Unlike other disciplines, accounting is a techricakiented subject and hence, the
teaching of accounting was found to be dominatethbyobjective of training students to
know facts and solve problems from a procedurapestive [6]. Thus, it was observed by
few researchers that students always perceivel¢hating accounting is simply about
learning a set of rules and evidences suggesttliegttend to adopt a surface learning
approach compared to other subjects [7, 8].

Similarly, in the Malaysian context, students’rldag for the subject of Principles of
Accounting has yet to achieve deep approach aastfaund that most of the accounting
teachers tended to use the teacher-centred teaomtigods such as lecture, drill and
practice and demonstration of problem solving laghers [9]. Such methods could lead to
surface learning where the lower-level procedukdlssare acquired without processing
information for meaning. This problem could beihtited to the former curriculum and
assessment of Principles of Accounting (before 2€410) which were arranged in such a
way that the process of accounting cycle was fragetkby its steps. Students learnt each
part of the process through the method of drill aractice where they were exposed to
exercises or problems which were related to thaigroof process only. In other words,
there were different sets of exercises or problEmsach of the steps of accounting cycle
e.g. exercises for journal-entry were unrelateeercises in trial balance. The division of
the book-keeping procedures negates the studekilis and knowledge to relate every
aspect of accounting into a coherent whole [10]désfnthis learning content structure,
students were more oriented towards surface apiptodearning as they treated parts of the
subject as separate entities and failed to mastefutl set of accounts. Moreover, students
lacked exposure and were not encouraged to engadeep learning approach through
technology [11]. It further proves that studentslacking ICT skills to handle a full set of
accounts where these skills have long been heratdedh crucial element in both
professional accountancy and accounting educati?h [

The launch of the revised curriculum and assestsignifies the commitment of
MOE to improve learning quality which enables stutdego have a coherent understanding
of accounting through enhancing their competenoigseparing a full set of accounts with
the assistance of ICTThe overarching question now is how effective & KBT-supported
learning environment as perceived by students fluencing their deep approaches to
learning? What are the other factors which infeeestudents’ approaches to learning? Is
the perceived ICT-supported learning environmemedliator factor between individual
personal characteristics and approaches to le&niy these stand as the general
motivation for the present research.

2. Research Questions

The research questions for the present study agested as below:
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l. Do the students’ perceptions of ICT-supported legrenvironment (in terms of
Personal Growth, Assessment, and Relationshipuenfie their approaches to
learning?

Il. Do the students’ characteristics (in terms of PAocounting Knowledge, Academic
Ability, Preconceptions of Accounting, and ICT Regdncy) influence their
approaches to learning?

lll. I1s the students’ perceived ICT-supported learningrenment a mediator between
their characteristics and approaches to learning?

3. Contribution

This study adds to the body of accounting educatiod student learning literature by
investigating students’ approaches to learninp@I€T-Supported Learning Environment
through examining their perceptions of the envirentrand personal characteristics. It was
commented that the direct investigations of stuslgrgrceptions are scant, particularly in
relation to technological innovation in the leaianvironments [13]Thus, this study
makes a prima facie contribution for accountingoadiors to obtain the captured reflective
voice of studentsi-urthermore, the findings of the present studylc@uovide important
information for educators on which aspect of therneng-teaching context can be altered
for the sake ofmprovements in teaching and learning, curriculamg assessment that
encourages deep learning approach.

4. Methodology

This research employs a correlational researchgdesit aims to establish the empirical
relationships of students’ perceptions of ICT-Supgmb Learning Environment, their
personal characteristics, and aprroaches to lgathimugh using of Structural Equation
Modeling (SEM) analysis method. A closed-endedstjaenaire will be distributed to
secondary school students who have completed th&ool-based assessments of
Principles of Accounting. The questionnaire wi# bdapted from the instruments of
Learning Process Questionnaire (LPQ; reliabilittes the subscales: .58-.75)[14] for
measuring approaches to learning; Technology-Richtc@nes-Focused Learning
Environment Inventory (TROFLEI, reliabilities foné subscales: .77-.95)[15] and Course
Experience Questionnaire (CEQ); reliabilities foe subscales: .67-.88)[16] for assessing
Perceptions of ICT-Supported Learning Environmesntd Expectations of Learning
Accounting Inventory (ELAcc; reliabilities for th&eubscales: .67-.92)[17] and ICT Skills
Audit Scale [18] for appraising the individual stund’'s characteristics.

5. Preliminary Results

To ensure the successful implementation of theseelvicurriculum by 2010, a “try-out”

project was conducted in 150 technical and nati@eslondary schools nationwide in
Malaysia in 2007. Studies on students’ receptiven@s the ICT-supported learning
environment have been conducted in the “try-outbjgmt which involved 1,322

respondents. The results revealed an overallipegsiendency of all the dimensions of
receptiveness (with mean values above 3.5 of aifi-pikert scale) by students with the
under-achievers demonstrating significantly higheeiceptiveness in terms of the
dimensions of Skills AcquisitionM = 3.818,SD = 0.522), Teaching Competendyl &
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3.755,SD = 0.707), and ICT Liking and UtilityM = 3.819,SD = 0.587) than the
high-achieversNl = 3.714,SD=0.768)t = 2.913,p = 0.002 (one-tailed)M = 3.606,SD=
0.832)t = 3.464p = 0.0005 (one-tailed); ant(= 3.618SD=0.776)t = 5.316p = 0.0000
(one-tailed) [19].
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Scaffolding Teachers’ Construction of a
Learning Trajectory for Mathematics
Supported by ICT

Miguel PEREZ
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Abstract: In this paper, we present preliminary results eslab a developmental project
where we explore how technology can be used toawgpteachers’ teaching practices and
their students’ learning of mathematics. We hawepéetl a teacher-centered, collaborative
approach that challenges the participating researth develop strategies for finding
different forms of scaffolding to support the teadi participation in this project. So far, we
have used the software GeoGebra to provide compet@evelopment for the teachers in
terms of mathematical representations. This softwaitl also have a central role when
investigating how the teachers perceive and maketidifferent affordances provided by
technologies when addressing a specific learnirad igdated to the teaching of algebra at a
lower secondary school.

Keywords: Affordances, co-design, GeoGebra, Hypotheticalhieg Trajectory (HLT)

Introduction

We are currently involved in a developmental projgith two mathematics teachers at a
lower secondary school in Sweden where we explove b make use of ICT to improve
the teachers’ mathematical teaching practices lagid $tudents’ learning of mathematics.
Drawing inspiration from the methodology of co-dgsi8] our objective is to develop
technology-enhanced mathematical learning actsuitBo-design provides a user-centered,
collaborative approach to design research, suitabkn requiring expertise from different
areas, in our case mathematics, pedagogy and tegyno

Involving different stakeholders and especiallydeers in the design process is a key
factor for an innovative learning activity to fitd way to teachers’ everyday practice [10].
The teachers’ role in the co-design process shbeldegarded as dynamic and their
influence should be increased in latter designaitens [10] with particular focus on
refining the interplay among various forms of solfing required when implementing the
activity in order to provide favorable conditiorms fts integration in the regular curriculum
[11]. This methodological approach puts increaslagnands on the teachers as the design
process progresses and challenges the researchétsntify and provide appropriate
theoretical and methodological underpinnings topsupthe teachers in the continued
design process.

1. The Hypothetical Learning Trajectory
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Within the iterative process of design researchediht phases of preliminary design,
teaching experiment and retrospective analysidveadentified [2]. The preliminary design
includes the development of a Hypothetical Learningjectory (HLT) which can be
described as “the consideration of the learnind,gba learning activities, and the thinking
and learning in which students might engage” [4,38]. Although the notion of HTL has a
constructivist origin [9] it has been used fromestperspectives. Gravemeijer, Bowers, and
Stephan have for example used the instructionaryhRealistic Mathematics Education
(RME) to guide the formulation of a HLT to develolassrooms activities that reflect the
view of mathematics as a human activity and legrais a process within a social context
[4]. For our objectives, this property makes theioro of HLT a highly adaptable and
flexible tool suitable when discussing differenpasts of teaching and learning within the
co-design group.

The effects of integrating technologies in edwral settings, are not necessary
transparent. Even if technologies can be useddoead some problems related to teaching,
there is a possibility that they introduce new yested problems [5] [6]. Lindwall and
Ilvarsson claim that a common problem is that sttedeand to “exclusively focus on the
operational aspects of the task without actualprepaching the subject matter content” [6, p.
376]. This suggests that even if the intention tdaaning activity is to afford students to
work towards a predetermined learning goal, stugdemnght still focus on other aspects and
other affordances. Another challenge for the desigifia HLT is that, each tool, although
seemingly similar in many aspects, can have divergiects on how students interact in an
activity [6]. The result could be unexpected forofsinteraction in conflict with the
intentions of the HLT.

Formulating a HLT that integrates technologiesunexs knowledge about the
affordances provided by the tool and also knowled§ehow these affordances are
perceived and used by teachers and students awrrang activity [1] [6]. Addressing these
kinds of issues with a collaborative approach emgles the researcher to create conditions
for the teachers to discuss and consider diffeaffiordances provided by technology as
well as create awareness among the teachers ondigital tools might affect their
educational settings [1] [5].

2. Keyldea

Our goal is to develop a HTL that is grounded iectty and attuned to the various
prerequisites imposed by different stakeholderduaing the possibilities and constraints
that may rise when using technologies in mathematstruction. The collaborative
approach challenges the researcher to create amgieoponditions for the teachers to be
able to make informed decisions. Therefore, we aksek to explore how to develop,
provide and evaluate different forms of scaffold feachers’ participation in the design
process. Our strategy is to monitor and qualititivenalyze the outcomes from the
discussions held with the teachers and, basedecemiflyses, provide support for enhancing
the teachers’ knowledge base. So far, our effadside two meetings with the teachers.

3. Preliminary Results
Two teachers from the current school volunteergohitticipate and the purpose of the first
meeting was to discuss the goals of the projectthfid meeting, the teachers brought

forward that they were interested in addressingesofithe difficulties their students had
concerning algebra, e.g. the students' inabilitynetke sense of the distributive law. The
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analysis of the discussions rendered the followesgparch question: “What mathematical
knowledge requirements does a teacher need in todearticipate in the co-design of a
mathematical learning activity supported by ICT?”

A synthesis of two complementary models was usedgest that “teachers’
mathematical knowledge requirement would be to idensand be able to judge and
compare the didactical value of various mathembategaesentations” [7]. This requirement
includes also the use of technologies in the stradechnologies provide affordances for
multiple and multi-modal representations, simulasio manipulation of data, and
conversions of representations [5]. Furthermoreatialysis of the discussion indicated that
there was a need for competence development arherigdchers regarding mathematical
representations. For this purpose a second meetasgheld where the teachers where
shown some activities, implemented in GeoGebra, revhmumerical expressions are
connected with their corresponding geometricalesgntations (Figure 1).
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Figure 1: The activities implemented in GeoGebra

The dynamics of GeoGebra provides possibilitiestwe and rearrange geometrical
figures with ease. This affordance is used in tbeviies to illustrate how algebraic
treatments of a numerical expression can be ird@grand represented geometrically. The
possibility to display and hide text and figuresGeogebra is used to create freedom of
choice to display the two different mathematicadresentations either simultaneously or
one at a time. Although figures and expression®geganized in a determined order in the
activities, the teacher still needs to consider bodifferent representations should interact
within the activities. The activities are desigrtedaddress students’ conceptions of the
distributive law by affording transformations opresentations which can be regarded as a
characteristic of mathematical proficiency [3]. Téivities are also designed to provide
affordances for different forms of interaction beem the teacher, the students and the
activities.

4. Reflections on the Outcomes of the Meetings

The teachers had never used GeoGebra before tladseseeting and they became
interested in the features of this software anithénactivities presented. Furthermore, they
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wanted immediately access to the activities in otdeise them with their students. During
this meeting the teachers adopted the mathematead presented in the activities and they
came to realize the didactical potential in intetjplg and representing algebraic laws
geometrically. This was clearly a new insight feerm and they recognized the limitations
of alternative explanations that they normally udbkdt where exclusively based on
instructions on how to manipulate different varesbl

The teachers were encouraged to use the actiwitibgheir students but they were not
provided any details on how to create conditionsusing the activities in instruction.
Instead they were invited to modify and use théviiets in GeoGebra in any preferable
way and thereby challenging the teachers to cteateown HLT. This last meeting has not
yet been followed up and the outcome of these tsftaas therefore not been analyzed yet.

5. Future Work

The next step is to discuss with the teachers hewliave used the activities and also attend
lessons where the teachers have implemented tivéiastas part of their daily work. The
analysis of these sessions has two objectived. wesare interested in understanding and
discussing how the teachers coordinate the diftepants of the hypothetical learning
trajectory when using GeoGebra. Secondly, we a@erdated in evaluating our efforts of
providing competence development in terms of ma#iea representation. We want to
see if and how the teachers perceive and make fuskoodances for representation and
communication provided in the specific activitiegolemented in GeoGebra.
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Abstract: The results of different evaluations about readiomprehension in Mexico are
not positive. Different methods or techniques haeen implemented to counteract such
numbers, and the support of information techno®i€) in reading comprehension, is one
of them. During the last years, video games denracr@ased in Mexico, which indicates
that they are already part of the culture, and equsntly, those must be harness to obtain
better results. The purpose of this research imfpwove reading comprehension skills of
third graders through a serious game.

Keywords: Reading comprehension, serious games, third graders

Introduction

Reading is a process that each person does by ¢hassand it allows to examine the
content of what is being read, analyze each gfatss to stress the essential and compare
already existing knowledge with the one that haanljest acquired [1]. A wide range of
reading skills, including digital reading, are egsd for an individual's personal and social
fulfillment. In essence, acquiring the ability tead and understand well is a basic
requirement for the social and economic demand$ensociety. Proficiency in reading
literacy is not only one of the principal goalsschooling, but is also one of the principal
means of learning [2].

A report made by Entertainment Software Assoant8) explains that many children,
teenagers and young people, spend part of thedrtinree playing video games, which
suggests that most of such groups enjoy using r@edacting with such technologies [4].
New generations show the impact of growing inshds tligital wave; technologies are an
integrated aspect in their lives [5]. Studentshiis group use technologies to learn, and to
communicate in new ways.

1. Theoretical Background
1.1 Reading Comprehension

Reading comprehension evolves due to the sociétliraland economic changes that
society experiences day by day. Reading compretrensinot just the mere decoding of
meanings of a text, but the construction of meanthgt result from the interaction of the
reader with the text [6]. Reading competence isndef as the ability of a person to
understand, use, reflect and gain interest in texitsen with the purpose to achieve their
own goals, develop their knowledge and their paak@otential, and participate in the
society [7]. However, according to Nation, Cockségylor, and Bishop [8], students at
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young age need to be competent in two specifiati@silin order for them to become good
readers. They need to learn how to recognize aoigplier words from a piece of writing,
and also understand the message that each wosthnitanReading comprehension is an act
that takes time to develop, it is impossible to destrate a lack of reading comprehension
in children who have not yet learned to read witbhugh precision and fluency. Therefore,
researches with greater load in reading comprebensport that children at the age of 8
and older are the ones that start suffering the ddsuch activity.

1.2 Serious Games

One of the ways to support the development of repdind to encourage the reading in
general, is through IT. Some authors [4] think tideo games help to solve problems as
the ones mentioned before, partly, because of ttvées of success in the use of video
games in the business and military training in socentries. The results of research studies
show that video games encourage the acquisitioertdin cognitive skills and improve the
comprehension of students in the subjects pres¢ftedccording to Zapusek, Cerar, and
Rugelj [9] serious games are video games usedréonirig, publicity, simulation or
education and they are designed to be executedrnmpuaters. They allow student to
simulate and experiment with situations that angassible or difficult in the real word for
different reasons, such as security, cost or tiResults presented about learning show a
positive impact in the development of new knowled§anilarly, serious games are
receiving interest from the researchers and thesing because of the advantages that
education and formation present [10]. Besides, spetiagogues consider these types of
games motivating and attractive, when the charnatites that make them convincing are
incorporated, of quality and even addictive some#irfi1].

1.3 Video Games and Education

Brown [12] explains that as the adoption of videongs by the military as devices of
training and recruiting, the appearance of videongm in classrooms represents an
important institutional credit to the new mediac&ad Life, for example, a multiuser virtual
environment, is used by many universities and tutsdns (e.g. Texas University, Hong
Kong Polytechnic University, Harvard Law School,arg others) as a virtual classroom or
virtual campus, where professors and studentsactt@nline. Squire [13] states that video
games encourage a way of learning that goes bethentladitional disciplinary limits and
emphasize the problem solving. For Brown and Sgquineleo games encourage
achievements that are attained through the competetooperation and teamwork.
Nowadays, there are new researches like GuilléetoNa@d Aleson-Carbonell [14] that
explain advantages of the use of video game as@agonal tool.

2. Problem Statement

Currently, there is a huge problem regarding repdomprehension in Mexico. It is been
known that people do not have a reading habit, losians that emerged based on results
which were obtained in the first survey about regdil5], in which it is revealed that the
Mexican’s reading average is 2.9 books per yeatoAting to report [16], Mexico is in the
48th place among the 66 countries of the Orgawisdtr Economic Co-operation and
Development (OECD) in reading comprehension antyaisaThis report places Mexico in
Level 2 where there is a minimum and insufficiemihpetence for the execution of complex
cognitive activities. Meanwhile, in Spanish langeiam reading comprehension and
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reflection on language at a national level, onewary four third graders is on thender
basic” level, while the 56% is on tHgasiclevel (See figure 1-A).

3. Niche Opportunities

The video game industry in Mexico had an averageuangrowth of 18.7% during
2007-2010 [17]. In 2010, the Mexican market wasttv@&757 million, placing the country
among the top 15 markets worldwide video game bé#uedfirst in Latin America (See
figure 1-B). So, taking into consideration all thasthink about the impact that video games
will have in the field of reading comprehension pagved by several studies on how they
have been applied for education in different brasdd].

M Under Basic Basic ® Medium M Advanced Average

National (100) 56 _I
Indian Education (6) 52 -l
Public Rural (23) 56 -l
Public Urban (62) 58 _ I
Private (8) 47 _ -

A B
Figure 1. The first graphic (A) shows the perceatafjstudents by level of educational achievemadt a
school stratum in Spanish/Reading ComprehensiorRafiéction on laguange [16]. The second graphjc (B
shows the distribution of the video game marketdtin America 2009-2013 [17].
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Also, it is known that there is correlational exde that students who read more have
higher achievement [18]. An example of this is twerelation between the reading of
elementary school students and their score onxbal&test. Excale are tests that measure
the school achievement of students from preschdakcation, primary education and
secondary education in different fields. In Gaytauggo and Hernandez-Gallardo [19] the
results of their study shows that the number ofksabat an student of elementary school
read is directly proportional to the score of Sphrnn Excale, inasmuch as the correlation
coefficient ¢) was 0.608.

Based on the above, two research questions areragede How to design and
implement a methodology in a serious game to rthisdevel of third graders in reading
comprehension? How a serious game promotes readingrehension of third graders?

4. Method

We are going to use thinking aloud mixed with Sabonexperiment. We have to design
four groups. Two groups are going to be experimeataples and two groups are going to
experience no experiment manipulation. Two grougsgming to receive a pretest and
posttest, and the other two are going to recepesétest. This is because the control of the
effects of the pretest [20]. In order to colledbimmation and evidence about the progress of
reading comprehension that third graders havesgeaific moment, during the year they
have to play with the serious game, every weekrne&gaing to go with the students to apply
thinking aloud. This method allows students to gpaout what they think and feel at the
same time that, in this case, they play with thieoas game.
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5. Current Progress

Right now we are working in the story that will famtasy genre as [11] recommended. At
the same time, we are looking for techniques timgrove reading comprehension. These
ones have to be in the script and in the challengése serious game in an implicit way.
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Abstract: This research focuses on instrumentation of in&iom technologies that

become psychological tools, designed to developbmunsense of third graders. The
theoretical background is supported by the Cultttiatorical approach, and considers that,
using a serious game; emphasize the student'siatteand perception for constructing
mathematical concepts. A preliminary outcome idesti numerical relationships and
counting, as a field of opportunity to increase rgkills associated with number sense.

Keywords: Number sense, serious game, artifact

Introduction

In early years at school is perceived the diffigolt students to build mathematical concepts
and it is reflected in numeric skills. Differentmponents of cognitive processes have been
associated to a poor performance on that field. dihe of research is to identify new
standards that foster cognitive processes of higegehological functions of attention and
perception, as a strategy to develop number sertbe ithird graders. To achieve this goal,
we propose designing a serious game as psycholegata that enables students relate the
abstract operations of numerical entities with cete objects, and navigate through
different training paths, according student' cagaitlevel. It is hoped, from these
mathematical learning experiences, that studentslale their number sense.

1. Literature Review
1.1 Number Sense

The study of number sense is documented in sestrdies, which analyze the concepts
and components of the skill needed to build mathieadaconcepts [1, 2, 3, 4, 5, 6].
Malofeeva et al. [3], establish that number seadha ability to understand the meaning of
numbers, relations between them and the abilifyetdorm mental calculation, numerical
estimation, and quantitative reasoning; furthermoreludes conceptual understanding of
numbers, knowledge of place value, number relaliss counting and sequencing,
understanding and meaning of addition, subtractiwdtiplication and division.

1.2 Serious Games and Mathematics
Serious games (SGs), according Ling, Xiaogiang@awidan [7], are a category of video

and computer games to train or educate users givileg them an enjoyable experience.
SGs provides a simulated environment with expaaélgarning activities [8]. SGs can be
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used as tools in schools to improve students’ iefiity to learn [9], moreover, emphasize
the student’ attention and perception, to overctimadimits of their sensory field by doing a
voluntary effort. The imaginary context of the gateaches the child to guide their conduct
by the perception, situations that affect him, #mel meaning of the situation. As result
children learn to do, consciously, an activity, aamctjuire a development. Researches
evidence the potential positive impacts of usingngs and serious games, with respect to
learning, skills enhancement [10], therefore theaathges of use them in mathematics [11].

1.3 Artifacts as Psychological Tools

The Cultural-Historical approach of mediations,tee&d on the use of cultural artifacts, is
widely used in mathematics learning [12, 13, 14, Becording to Vygotsky [12], the
artifacts are cultural mediations, transformed @gpological tools, by the use of signs as
language. The use of psychological tools promotsldpment of higher psychological
processes as perception and attention, which arsotlirce of a specifically human behavior
[12, 16], necessaries to construct mathematicateyas [17]. The use of information
technologies allow to exploit the potential of fatts [14]. With SGs, the child could
perceive its environment, and language help hipetoceive objects immersed in it and the
relationships between them. Through SGs and larggtlag child reorganizes its spatial and
visual field, and creates a temporary field, whgcteal and perceptible for him. He captures
changes and reconstructs the separate activiiefore he develops his attention. These
processes are necessary to construct mathemaiaguts, and enables students relate the
abstract operations of numerical entities with ceteobjects [17].

2. Problem Statement

By the logical character and level of abstracti@tessary to construct mathematical
concepts, the students demonstrate cognitive diffes, which are perceived by indicators
of educative achievement [18, 19, 20]. In Méxidwe problem is accentuated in third
graders, whom must develop mathematical skills@atsl with number sense. However,
statistics shows a score of 419 in math, when Gsgtan for Economic Co-operation and
Development (OECD) countries has an average of{28 52% of students are at levels
considered unsatisfactory and show difficulty idgimg numerical relationships,
recognition of magnitudes and simple operationt witmbers [19].

3. Contribution of the Proposed Research

Identifying new benchmarks in the transformatiorhafher psychological processes, for
develop number sense, will be the major contributad the proposed research. The
incorporation of dynamic assessment and learniadignts, into a serious game, will be the
second contribution. From these approaches it pee®d to contribute to developing of
skills of counting and numerical relationships amponents of the number sense.

4. Proposed Research Methodology

4.1 Objective
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To design a serious game that develops number ,seéhssugh transforming of
psychological processes of perception and attentianathematical contexts, looking to
improve the skills of counting and numerical redaghips in third graders.

4.2 Research Questions

The research will address these questions: Howntwarece the development of the
psychological processes of perception and atteftyoan instrumental approach? How a
serious game develops number sense skills of ¢ginaders?

4.3 Hypothesis

The use of serious game transforms perception #edtian, and develops the skills of
counting and numerical relationships of number semsthird graders.

4.4 Research design

The research will adopt a combination of quali@@wnd quantitative methods to explore the
development of number sense. At the first stage tidnsformation of the psychological
functions of perception and attention will be sadadby the Genetic method of Vytgotksy
[12], whose function is to study these processés ilunctionality. At the second stage, two
classes of third grade, will be randomly selectad assigned to the experimental and
control groups. Students of both the experimentdl @ntrol groups will sit for identical
pre-test [21]. For six months, control group wileuthe SGs designed. After that, both the
experimental and control groups will be subjeqbast-test, to measure development of the
skills of counting and numerical relationships [21]

5. Preliminary Outcomes

A pilot study was conducted to identify mathemdtadailities of third graders. During first
part of the study, a test was designed on the b&sismber sense concept, and the Mexican
curriculum. After applying test, Coefficient alplveas measureaE0.8) and the test's
structure was reviewed to improve internal conaisge The figure 1 shows results of the
study. In the second part of the study (See Fig@)resame test was applied to different
students, andhey expressed difficulty in properly resolving titems associated with
numerical relationships (36%), counting (38%) amdreises for applying basic concepts of
arithmetic operations (46%J)hese findings allow to identify areas of opportyrissociated

to number sense's elements. This can lead to dekgjrategies to exercising these specific
skills, to develop number sense, looking for inseemathematics learning in third graders.
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Number
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15[ o ] .
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| Tests for Normality 36 % Sl
3 b Test Statistic P-Value Counting 46 %
Shapiro-Wilk W 0.927965 0.121883 38 %
0f; ] - ; ; \ . Skewness Z-score |0.899856 0.368195
0 10 20 30 40 50 Kurtosis Z-score -0.547257 |0.584199 Figure 2 ReSUltS Of the number
Right_answers
Figure 1. Analysis of internal consistency, of thanber sense test. sense assessment.
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6. Conclusion and Future Work

Currently, we have been identifying areas of oppaty to improve mathematical skills,

related with number sense. This allows designirejesgies, for instance a serious game, to

develop number sense. As future work of this sttitg author is planning the following:

* Instructional design for SGs based on numericatigiships, counting and arithmetic
operations, as categories of the number sense.

* Implementing a SGs with math problematizationspediag student’ cognitive level.

* Pre-test and post-test to measure skills of cograitd numerical relationships.

From these processes it is expected to contriloutkevelopment of skills of counting and

numerical relationships as components of the nursdese of third graders.
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