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® Dynabook for children (1972)

e Ubiquitous (weiser, 1991) & pervasive (ark &
selker, 1999) technologies for learning

® include laptops, handhelds, smartphones,
calculators etc.
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"Starting point” for
mobile learning

”Most of the extraordinary knowledge
generated at PARC never crossed the
boundary between the scientist in Palo Alto
and the development engineers in Dallas or the
management in Stamford”..

"The scientists, for their part, regarded almost
everyone in the corporation outside their own
community as “toner heads” - unable to think

Dynabook invented by of the world beyond photocopiers”
Allan Kay (1972)

-----

..........

=>Then Steve Jobs came to visit..
=> Desktop models => Apple Newton 1993
(first PDA)
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First studies: Focus on
prowdlng portable

‘hnologies to learners
L A o I I — g | B = I e N S T e |
.\ .-<-r' i | "'—"-'-.' Wy “_':__ G Y T «i g._‘ ksl 'i'li':'-i L B \".__'l_.f:'.'_:_-'.?.!fﬁ__\ \ _,‘._-_._-_;_._}..:-”.____._ TR i




"Mobile learning
systems”

"referring to environments where learners and teachers
have access dealing with to portable and connected
computing capability” (Keefe & Zucker, 2003)




Another set of projects:
Benefits and costraints of
using handhelds to support
learning activities




Classroom
communication systems
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Whlch ball reaches the end of the track first?
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{C) neither: they reach the end at the same time.
{D) notenough information.
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Learning & teaching support
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Participatory simulations

Colella, 2000

Palm OS" Emulator
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Situated learning &
Context-aware tech

Choose Sample Analysis:

{®) Field Lab

i ) EPA Lab (admissable in court)

Savannah
cer et.al, 2004)
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Collaborative learning
2/2
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Third set of projects




Learning bites
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MoBlogging / LifeBlogging
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iPodding / Podcasting
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Presenting Stanford on iTunes U

Now Playing

Download faculty lectures, interviews, music
Feel Good, Inc.
and spors, Gorillaz

Demon Days

Play audio on your IPod, Mac or PC, or burn a
CD.
Stay Connected anytime anywhere.

Experience Stanford on Munes U and continue
learning with Stanford.

Open Stanford on iTunes UO
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uploaded weekly.
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MobilED - Mobile
Wikiedia
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"Mobile learning”




mobile technologies for
learning

® FEarly research have suggested positive effects on
learning with handheld computers (Vahey &
Crawford, 2003; Crawford & Vahey, 2003)

® Research is driven by the technical cababilities of new
devices and application of theory to the use of these
been sparsely explored (Naismith et. al, 2005)

Notions of m-learning & mobile learning can be
considered as a leftover from “providing technologies
to learners” phase <=> but still widely used.

Deep-rooted theoretical view(s) is(are) required
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Why handheld computers
are increasingly attractive!

PDA functions

e Desktop productivity applications
(e.g. word processors)

» the functions of application task
spesific-devices (e.g.calculator and
basic mobile handsets)

e  versatile modular hardware
(e.g.cameras, keyboards, gps)

e complex interactions with other
networked computers

Pea & Maldonado (2006, in press)




Technological affordances of
mobile technologies for
learning

. —can take the computer to different sites and move around
within a location

. — can exchange data and collaborate with other
people face to face

. — can gather data unique to the current location,
environment, and time, including both real and simulated data

J — can connect handhelds to data collection devices, other
handhelds, and to a common network that creates a true shared
environment

. — can provide unique scaffolding that is customized to the
individual’s path of investigation.
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“Wild"” & learning

* Roschelle and Pea (2002) have found that mobile
technologies:

e augment physical space with the information exchanges

* leverage topological (or physical) space




owards a framework of
Mobile learning
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Framework for

distributed scaffolding
U
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My research




My theoretical
background

® Main theories:

® Cognitive tools (Lajoie, 1993; Jonassen & Reeves, 1996) &
Distributed cognition (Hutchins, 1995; Norman, 1993; Pea,
1993; Wertch, 1998)

® Scaffolding (Wood, Bruner & Ross, 1976) enhanced with
critique (Pea, 2004) to fading (Collins, Brown & Newman,
|989) & Distributed scaffolding (Puntembekar & Kolodner,
| 998; Tabak, 2004)

® Collaborative learning (Dillenbourg, 1999; Koschmann, 2002,
Roschelle & Pea, 2002)

® Other:
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Cognitive tools (1/2)

The concept of cognitive tools is used to refer to any tool tha
can support aspects of learner’s cognitive processes (Lajoie,

1993).

Jonassen and Reeves (1996) broaden Lajoie’s view of the term,
using it to refer to any tools “that enhance the cognitive powers
of human beings during thinking, problem solving, and

learning” (p.693).

The theoretical foundation of cognitive tools comes from
theories of the distributed cognition (Hutchins, 1995) and
distributed intelligence (Pea, 1993), which regards cognition
residing only in person’s head, but distributed among people,
artifacts and symbols.
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Cognitive tools 2/2

® At present, an exciting aspect is that cognitive tools that first
existed only on expensive desktop machines are now being made
available on inexpensive handheld computers.

® Example:The graphing calculators are in many mathematic and
science classrooms ubiquitous (Keefe & Zucker, 2003).

® With more generalized handheld computers, cognitive tools for
mapping concepts, running simulations, gathering data, structuring
discussions, etc. are also appearing in handheld computers in

conjunction with novel technological affordances. (Roschelle,2003;
Naismith et. al, 2005)
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Scaffolding 1/3

® The concept of scaffolding was first introduced by
Wood, Bruner & Ross (1976) in order to define what
kind of instructional processes enables novices to
carry out tasks that are beyond their unassisted
efforts, thus helping them achieve independent task
competence.

® The theoretical foundation of scaffolding comes from
ideas concerning the zone of proximal development

(ZPD) and sociocultural perspective (Vygotsky, |1986;
Wertch, 1998).

® Scaffolding techniques have been used successfully in
a number of desktop tools (Quintana, Reiser, Davis,
Krajcik, Fretz, Duncan, Kyza, Edelson, Soloway, 2004)
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Scaffolding 2/3

® |dea of scaffolding was originally based on individual
tutoring situations, which was disproved by
Puntembekar & Kolodner (1998) by arguing that
models of individual scaffolding are not necessarily
applicaple to educational settings in which a group of
learners is pursuing a common goal.

® Other up-to-date notions on scaffolding emphasize
that it can take a variety of forms - it can be
extended to cover physical artifacts and
representations, which can serve as cognitive tools
that mediate action (Palincsar, 1998; Wertch, 1998),
but also to consider peers and social roles as
scaffolding agents (Tabak, 2004; Puntembakar &
Kolodner, 1998).
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(Distributed) Scaffolding
3/3

® Puntembekar & Kolodnner (1998) coined the term
distributed scaffolding to refer to such instructional

designs that sequence and integrate a variety of social
and material supports.

® Tabak’s (2004) extension added three dimensions
(redundant, synergetic ja..)

® Tabak (2004) proposed that these various scaffolding
components in a complex learning environment
should be in synergy with one another, addressing the
same learning goals, and reinforcing one another to
produce stronger support
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Framework for distributed scaffolding in situated
and technology augmented learning




Framework for distributed scaffolding in situated
and technology augmented learning
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technological affordances

learning
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0-2: What ole of handheld co puters and othe
ubiquitous and pervasive technologies in such context!

(0-3: How distributed scaffolds affect on both learning and
social performance!




be designed in multidisciplinary collaboration to ens
that both technological, social and educational
affordances are taken into account.

Outcome of the design phase will be taken into the
field where it will be used and evaluated in real, situated







concepts and methods for exploring the future
of learning with digital technologi

MINNE Project

Mobile Environmental Information Systems and Services

=MINNE Project :Contacts

MINNE project (Mobile Environmental Information
Systems and Services) aims to discover new

the environmental information systems, e.g.in the
felds like:

0 Location and biological information based guid-
ance of the tourists.

0 Automatic measurement and collection of envi-
ronmental data.

Ty
J







ﬁ Internet Explorer
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The participants who participated in
this study were members of three
distributed teams (N=10, 9 males and |
female). The participants worked as
managers, coordinators, teachers and
designers in their local offices, situated
in two sites in Finland.

The topic of teamwork dealt with
practical problems in planning, such as
how to set-up new virtual master’s
programme and how to keep existing
programmes running. The three teams
worked for 4 week in this task
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= shared collaboration
platform (FLE3mobile)
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Team(s) n Density (sd) Centralization
In Out

Auth. Page views Visits Total time spent Last visit
user

348 18,5 % 13,0 % 01:18:54 20,9 % 13jun
410 21,8 % 21,7% 00:47:54 12,7 % 17jun
12,6 % 21,7 % 02:09:27 34,4 %
16,7 % 17,4 % 01:00:45 16,1 %
0,7 % 2,2% 00:01:48 0,5 %

6,5 % 00:23:34 6,3 %
4,3 % 00:07:13 1,9 %
89 4,7 % 4,3 % 00:10:43 2,8 %
49 2,6 % 4,3 % 00:03:04 0,8 %
229 12,2 % 4,3 % 00:13:25 3,6 %

ID Topic First post by (read by) Replies by (read by)
4jun P2
(1,2,3,4,6,7,8,9,10)

7jun P2 (1,3,4
Version of powerpoint? 4jun P1 (2,3,4,6)
4jun P6 (1,2,3,4)
2,4,6

1
4jun P3 (1

about new master's 5jun P2 (1,3,4)
rogramme 17jun P4
Oulu an usamo
N N 7
14jun P4 (2,3)
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® Generic Q-l:How to design effective scaffolds for combinations of
humans and artifacts!?




€3 Bluetooth’

"Bluetooth is an industrial specification for wireless personal area networks
(PANS). Bluetooth provides a way to connect and exchange information
between devices like personal digital assistants (PDAs), mobile phones,
laptops, PCs, printers and digital cameras via a secure, low-cost, globally
available short range radio frequency” (Wikipedia, 2005)

Common Arguments: Bluetooth Grid: (as used in our study)

Autoconfiguration of the networks (no need for
ANY setup)

Totally transparent, middleware is responsible
for BT communications

Devices are BT nodes of the self-organizing BT
grid (BT range depends on mobility of people
carrying devices or amount of fixed, hidden
devices)
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G},\ Received flyers

10 non-saved flyers

< - My flyer
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m Saved flyers
12 flyers
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NOKIA
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pre- and post tests were done

questionnaires involving general questions

mind-map task to measue domain spesific
knowledge

the content created was collected







Pretest Posttest

Animate Inanimate Animate Inanimate Animate Inanimate
-1.3 -1.0 -0.7 -0.7 0.7 0.3

-1.3 -1.0 0.3 0.3 1.7 1.3
-1.3 -1.0 -0.7 -1.0 0.7 0.0

-1.0 -1.0 0.5 0.5 1.5 1.5

-2.0 -2.5 1.0 1.0 3.0 3.5
-1.0 -1.3 1.0 0.7 2.0 2.0
-1.7 -1.3 -0.7 -0.7 1.0 0.7
-2.0 -1.7 -0.7 -0.7 1.3 1.0

_1.45 _.05 -1.32 _.14 1.5 1.3
(1.10)  (.95) (.89) (.99)
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