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Abstract: In this paper, we present the case of a futureddhdingapore to illustrate the
importance of designing learning spaces conducovembbile CSCL practices from
pedagogical design perspectives. Core design cenagidns are (a) to design activity or
task types that lead to collaborative meaning-n@kdiscourse and experiences, (b) to
promote intentional learning experiences acrosssotedm and outdoor settings, and (c) to
promote interdisciplinary thinking and discourseotigh the design of learning tasks that
integrate concepts and skills in multiple subjeea. We also discuss the possibilities and
challenges arising from the experiences of studyireydesign and enactment of mobile
CSCL practices in a future school context. Chakk=ngnd tensions in our research
trajectory include the enculturation process oflatmration, the appropriation of
technological platforms, and the conflicts in assent methods and designed learning
experiences.
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1. Introduction

The design of learning spaces conducive to conysuigported collaborative learning
(CSCL) with mobile devices (mobile CSCL hereingfteran be considered from
architectural, technological, and pedagogical desigerspectives [1]. Here, the
architectural desigmmeans the spatial and material arrangement ottsbgnd resources
in the physical environment. Schratzenstaller f2juas for the criticality of architectural
spatial design in schools: “even the best techncéd@r pedagogical ideas cannot be used
to their full effect if they are not architectusalhtegrated into the classroom” (p.35). The
technological desigmefers to the arrangement and utilization of tetbgical tools and
artefacts in both physical and virtual forms. Thaltenge in technological design is to
establish the high level @ompatibility between technological tools and core practices of
teaching and learning in schools. Lastly, peelagogical desigmcludes the planning and
enactment of teaching and learning activities, imimg changing roles, agency, and
identity of teachers and students in future legyr@nvironments. In this paper, we present
the case of a future school in Singapore to ilatstthe importance of designing learning
spaces conducive to mobile CSCL from pedagogicsibdeperspectives. In particular, we
discuss the possibilities and challenges arisiogfthe experiences of studying the design
and enactment of mobile CSCL practices in a fusgteool context.

2. Brief Summary of Research Goals and Trajectory

The three-year design research in a secondary kch@o member of the
FutureSchools@Singapore program, has a particubat tp promote mobile CSCL
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practices to foster collaborative learning andiaalt thinking skills among student
through the mediation of mobile technologies angliagtions. In terms of the technic
infrastructure, the future school studied leverame4:1 computing and small class siz¢
20-25 students to create a technol-rich environnent. The design of school buildin
provides architectural spaces for open and flexiblning where students can fre
discuss their ideas in a sn-group setting. Under such sodmehnical infrastructure, tt
research team together with participg teachers has designed and implemented m
learning trails where students build their knowkedg-situ with the mediation of mobil
devices and applications by linking their learninglassroom and outdoor settin
Under this overarching resea goal, our implementations involved topics in

lower secondary integrated humanities and scienogcalum, which were redesigned
integrate knowledge, skills and attitudes to sokea world problems in authentic plac
via mobile learning.To date,four mobile learning trailhave been implement from
January 2010 to August 20 As design-based researckach trail has a differel
emphasis and research focus from knowledge buildergpectives (see Figure 1 belo
In the first implemerdtion of the Geography Learning Trail in Sentosa, seught tc
enculturate students into the practices of smadugrcollaborative learningFor the
second traibn the fall of Singapore, to promote continuousra®ay experience pre- and
post-trail lessonsvere phase in so that students could engage in pervasive kedye
building practices in and out of school contexteie Tthird trail on British defenc
strategies at Fort Silossaw a rich integration of History and Geographyidepvhere
students egaged in both applicati-based and highdevel thinking questions. The four
trail at the Singapore River was a concerted effort @Blology, Geography and Histo
teachers to scale up the project in the final i@etion. Collaborating teachersd the
research team seek to foster the integration ofeq@taal understanding through the th
different subjects and different questioning teqgies

4th trail
: History, geography
3rd trail ‘ and blOlOgy
. *Collaborative
2nd trail ‘ «History and knowledge building
geography In situ
_ ‘ «History «Collaborative *Knowledge
1st trail «Pervasive knowledge building generative,
knowlegde building in situ perf(r)]rm_atlve gnfd
*Geography *Inquiry-based and *Knowledge Zigﬁo?:tlisc;nagpacrge
«Collaborative reflective thinking generative,
learning in situ performanve and
9 synthesis
*Knowledge
generative and
performative

] trails

3. Core Considerations for Pedagogical Desig

We employed the knowledge building pedagogy as\emmaoching design framework
emphasize the criticality of “cognitive collectivesponsibility” [3] in making mobil
CSCL as core practices. Toward this ¢ explicit considerations tadesign the situatic’
where mobile CSCL practices were embedded in tlagmgical design. In this sectic
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we discuss three core considerations for the eradtiof the mobile learning trails and
associated activities in and out of classrooms.

The first design consideration is to design astivor task types that lead to
collaborative meaning-making discourse and expeegnDesigned task types are largely
categorized into angerformativeandknowledge generativiasks along the continuum of
structuredness of problems [4]. In general, per&dive tasks require rather fixed and
procedural application of concepts and skills wasrenowledge generative task types do
not lead to single correct answers and requireestiscto generate, experiment and justify
their ideas. We designed and embedded both perfmenand knowledge generative
types of tasks to examine the level and pattersotlaborative meaning-making under
each task type condition.

The second design consideration is to promatentional learning experiences
across classroom and outdoor settings. Studentk ttemperceive field trips or outdoor
learning trails as one-day outdoor activities arehdifficulty to see the connection
between classroom and outdoor learning experiefade3o help students make explicit
connections between their classroom experiences l@authing trail experiences, our
design approach includes three stages from piretapost-trail for continuous and
international learning. In the pre-trail lessonsadhers scaffold students’ cognitive
understanding through the introduction of a Big Qis® that encompasses core ideas and
concepts required in a chosen topic. Then, studenssnall-groups generate their own
inquiry questions and ideas about the Big Questiouring the outdoor learning trail,
small groups engage in pursuing their group inquiyestions and the set of
guestions/tasks given by the teachers. Post-gagdns are conducted to help students
consolidate their whole experiences and ideas ddimen the mobile learning trail and
further help them rise above their ideas relateti¢dBig Question.

The last design consideration is to promaterdisciplinary thinking and discourse
through the design of learning tasks that integcatecepts and skills in multiple subject
areas. Our design intention is to change studebpétiefs about the simplicity of
knowledge as separate and disconnected ideas. Wedvstudents to see the intricate yet
complex relations among several concepts and s&dimed in multiple subject areas, and
how such integration of knowledge helps better trans deeper understandings. In the
design of mobile learning trails, for instance, eesigned and implemented several tasks
integrating concepts and skills learned in biolaggography and history.

4. Mobile CSCL.: Possibilities and Challenges

From the trajectory of the three-year design-bassdarch, we draw some implications
pertinent to the possibilities and challenges ofCCSlassrooms in a transitory status
toward future classrooms. Overall, we found thatrgsearch school has the strong socio-
technical infrastructure, compared to many othealleschools, which helped the initial
stage of the research design and implementatiom.sthool put a particular emphasis on
the development of so-called®2&entury skills such as collaboration, criticahiking and
creativity, which are compatible with our main rasdh goals. As a future school, the
school provides facilities, tools, and resourcesemghteachers and students can easily
access and utilize for collaborative learning. Sbkool also allocated fixed time slots for
teacher professional development where teachersreswhrchers could collaboratively
design learning tasks for research implementatimhdiscuss the core ideas and principles
underlying the knowledge building pedagogy. Undarchs school culture and
infrastructure, we found that the teachers and estigd exhibit positive beliefs and
disposition toward the importance of collaboratiearning and the role of computer
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support in the teaching and learning process. thtiad, we observed positive impacts of
the mobile learning trails and activities for adli thinking skills [6]. Teacher narratives
revealed that they observed the differences inestudiscourse quality between the
classrooms with and without mobile learning traiperiences. Teachers also perceived
that the early experiences of mobile learning draiélp students better connect concrete
and abstract ideas and ask questions that exhghiehlevels of critical interdisciplinary
thinking.

While it was encouraging to see many possibilif@spromoting mobile CSCL as
core practices in this future school context, wam dbund several challenges and tensions
in our research trajectory, which include (a) thewturation process of the know-how of
collaboration, (b) the appropriation and couplinigtechnological platforms and tools
leveraging on the affordances of physical enviromisi@and resources, and (c) the conflicts
in assessment methods and designed learning oustexperiences. First, while students
in general perceived positively about the role afaborative learning, concurrently, we
noticed that students exhibited conflicts in thespoused beliefs and real practices [6].
That is, students could articulate the meaning iamgbrtance of collaborative learning
based on their espoused beliefs, but they tendgidéhind in their practices for engaging
in meaningful collaborative discourse. Competitarel task-oriented disposition often led
to the division-labor approach where students eygalcan efficient method to complete
given tasks rather than engaging in collaborativeammg-making process. Overall, the
sense of “cognitive collective responsibility” islislacking even with the students with
positive espoused beliefs about collaborative iegrn

The second challenge lies in the appropriation aodpling of technological
platftorms and devices. Recently, we have witnestieel emergence of various
technological platforms that claim to support dotieation. We, however, found that many
of existing platforms do not support the type ofGLSpractices for emerging non-linear
activities and discourse. In the implementationtleé four mobile learning trails and
associate activities in classroom and outdoor regsti we increasingly recognized the
importance of intentional learning in unstructudedrning spaces where students can
engage in their own inquiry questions and ideaserathan following the linear sequence
of designed tasks. Particularly in the context afbite learning trails, the process of
collaboration can be emerging and non-linear with tearner’s interaction with the
situated resources, tools, and information. Outyarsof group discourse indicates that
even performative tasks could generate high ledet®llective meaning making when the
tasks are designed to incorporate the unforesewgbles in the physical environment [4].
As more situational and complex variables are emibednto the design of collaborative
learning tasks in authentic situations, we beliévat there is a critical need to design
CSCL technological platforms that effectively aceoadate and support non-linear
emergent types of learning at multiple levels (emdividual, cross-groups, community,
etc.) and across time scales, events, and topics.

The last tension is related to rather macro-issuélse educational system about the
conflict between desired learning outcomes andsagssent methods. As argued by several
CSCL researchers, assessment is a critical issienthkes the adoption and spread of
CSCL practices more challenging in schools [7]. M/tine research school was built and
designed as a future school, the school was ngibfée from the requirements of the
existing traditional assessment methods and higkestexams that merit individual
performance over collective cognitive understandiMgre research seems necessary to
develop assessment modes that value and measutacfive critique and collective
undertakings.
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5. Conclusion

In this paper, we discussed core pedagogical ceraidns for designing learning

situations where mobile CSCL practices can be nmgduily embedded and enacted to
promote collaborative learning and critical thinkirskills. Some possibilities and

challenges arising from our research trajectoryairfuture school context are also
discussed to inform researchers and practitiondrs are working in a similar line of

research toward designing future learning spacesohclusion, we emphasize that the
conceptualization of teaching and learning towardure schools necessitates the
fundamental transitions at technological, epist@mgichl, and institutional levels. In

particular, making mobile CSCL as core practicess¢hools entails changes in both
teachers’ and students’ beliefs about the naturenofvledge and knowing, dispositions
toward desired learning experiences, and serioussiderations for designing right

situations where collaborative meaning-making isoet.
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