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Laccir Project: Research Goals

« Discover meaningful learning Students
scenarios where the “information home devices
loop” applies

* Develop the necessary learning
support tools

« Implement a coherent, unified
HCI across various
platforms/applications

Students
PDAs



Some “very old” story

o 1993 IPSI-GMD Darmstadt, (.de) receives 2 electronic boards
o Streitz : DOLPHIN

Ambiente: the disappearing computer
e Hoppe : Cosoft

The Coputer-integrated Classroom

e 1995 : Duisburg, COLLIDE:

Collaborative Learning in Intelligent Distributed Environments
* Bring the computer into the classroom



Rich teacher-student & student-student interaction

Hoppe, H.U.; Baloian, N.: Zhao, J.; Computer support for teacher-centered
classroom interaction. Proceedings of the International Conference on
Computers in Education. Taipei (Taiwan), Dec. 1993. pp. 211-217.
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Merging of Various Media
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The Nimmis Classroom (1999-2002)




Back in Chile
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+ La instruccion

while
instruction

+ Para tener varias instrucciones ¢

while (condition){
; instructions;

wnbclo del sistema
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public staic V01d main(serq




Teaching Java with"Off the shelf” software

Power point presentation

.

Otras formas de escribir ciclos

+ while loop
inti=1;
while (i <= 10) {
cprintln(’5 X * + i+ ” = *+(i*5))
=1

i

+ dowhileloop
inti=1;
do {
cprintin(*5 X * +i+ 7= "+(i*5);
i=1%1:

)
while (i <=10);

+ forloop Ve
for(i=1;i<=10;i=i+1) L
cprintin(5 X " +1+” ="(i*5));




Teaching Java with"Off the shelf” software

Power point presentation [

£ Programm9 - Bloc de notas |Z”E”’X|

0 y frchivo  Edicidn  Formako  Wer  Awuda
tl‘(le()l public class Programmd {
& While loop public static void main(string args[]) |
Console x = new CunsuTe[g;
inti=1; int a2, max, min, sum;
while (i <=10) { x.pr‘int("éngr‘%e el primer numero: ¥J;
: a = x.readint();
c.prmtln(”S}' max = a; min = a; sum = a;
{2 s
i=itl; int i=1;
} while (1 < 1000) {
x.print("Ingrese el "+{i+1)+"-esimo numera: "7;
. a = x.readint();
% SUM = sUm + a;
» dowhileloop NG s
infi=1: max = a;
inti=1; if (a < min)
dO{ ) min = a;
c.prmﬂn | T=9+1; //youcan also write i+4+
i=itl; x.pr‘jnt}n%"TEe maximo es: "+maxg;
e x.printInC"The minimo es: "+min);
Whlle(l<= 10) } .printTn("el promedio es: "+(sum)/i);
h
+ forloop
for(i=1;i<=1!g >
cprinthh("SX " F1+ = Hi 9)); Be




Teaching Java with"Off the shelf” software

Power point presentation Text editor

P Programm9 - Bloc de notas

frchivo  Edicidn  Formako  Wer  Awuda

System Console (hl‘(lSﬁ”" public class Programmd {

& Whﬂe loop public static void main(string args[]) |
Console ¥ = new CunsuTe[g;
inti=1; int a, max, min, sum;
‘Vhilﬂ{i <=1n\! w nr'"nff"Tngr"ESE E-l pr-'lmer- numero: ;

c+ Simbolo del sistema s
1= a; sum = a

15:23 1.277.819 JYXEDH™J
16:24 4.66%7 c2pl.prn
17:52 435 Tiempol.java
12:88 545 Nodo. java 1000) { - L ;
18:11 1.856 arreglos.java Ingrese el "+(i+1)+"-esimo numero: "J;
16:33 3.412 vork? adInt();
17:52 514 Tiempo.java m+ a;
39 archivos 1.475.453 hytes max)
2 dirs 164.820.684.808 bhytez lihres = a
Z:\javarjavac fono.java T1n?
fono.java:3: Console() has private access in java.io.Console N 3 .
static Console G = new Gonsole (); Ly /7 you can also write i++
fono.java:?: cannot find symhol The maximo es: “+max);
symhol : method println(java,lang.String) The minimo es: "+min);
location: class java.io.Console =1 promecio es: "+(sum)/9);

C,printIn(" MENU"3 ;3

fono.java:18: cannot find symbol

symhol : method println{java.lang.String)

location: class java.io.Console 3
C.println("1 si es busqueda por nomhre');

< W)




Teaching Java with"Off the shelf” software

Power point presentation

rchiva
Otras fori,
+ while loop
inti=1;
whila (i <= 1M\ {

System Console pubTic

¢+ Simbolo del sistema

15:23
16:24
17:52
12:08
16:11
16:33
17:52

3% archivos

2 dirs

1.277.819 JYRADH™J
4.66%7 c2pl.prn
435 Tiempol.java
545 Nodo.java
1.856 arreglos.java
3.412 work2
514 Tiempo.java
1.475.453 hytes
164.820.684.808 hytes libres

Z:\javarjavac fono.java
fono.java:3: Console() has private access in java.io.Ct
static Console C new Console ();

fono.java:?: cannot find symhol
symhol : method println{java.lang.String)
location: class java.io.Console

MENU">;

Ciprintln("

fono.java:18: cannot find symbol
symhol : method println{java.lang.String)
location: class java.io.Console

C.println{" =i es busqueda por nomhre"

pub

Text editor

i jdk1.6.0_24

Archivo  Edicisn  Ver Favorktos  Herramientas  Avuda

Gntras 9 _/ Carpetas Elv

EEX

]

ﬁ 7~ Blisqueda

Direcdan || € Archivas de programalJavaljdkl 6.0_24 v Ir
Morbre Tamafia  Tipo Fedl
[Chkin Carpeta de archivos  20-0)
[ dema Carpeta de archivos— 20-0)
[Shindude Carpeta de archivas  20-0)
Dhire Carpeta de archivos  20-0)
Slib Carpeta de archivas — 20+0
[Chsample Carpeta de archivos  20-0)
COPYRIGHT 4KB  Archivo 02-0)
£ |README 29KE  Documenta HTML 20-0)
£ |README ja Z6KE  Documento HTML 20-0)
£ |README_zh_CH 21 KB Documenta HTML 20-0) \
& |register KB Documento HTML wofero: );
£ |reqister_ja 7KB  Documento HTML 20-0)
€ |reqister_zh_CN SKE Documenta HTML Sﬂ'ﬁ
@ St 19,256 K8 Carpeta comprimida...  02- \
E] THIRDPARTYLICENSEREADME LKE Documento detexto 20-0) S~
File system

browser

The maximo es: "+max);
The minimo es: "+min);
=1 promedio es: "+(sum)/i);

bH
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In the best case:

Power point presentation

ID.E

\

Otras formas de escrib

+ while loop

® AnagramGame - NetBeans IDE 7.0

Archivo

Morrbre

File Edt View Navigste Source Refactor Run Debug Profle Team Tools Window Help

PEERDE wwew AT D6 G

Projects 41 x T Files [ Services

Start Page x] Anagrams,java x[ About.java x‘

& jdk1.6.0_24

Edicion ~ Ver

Favoritos

Herramientas — Avuda

entrés b \J L’@} pBﬂsqueda [{ Catpetas v

Direccion ‘@ Cih\Archivos de programalJavaljdkl6.0_24

>,
RS

ol

(- AnagramGame
- Source Packages
=EH com.boy.anagrams ib
= @ StaticWordLibrary. java
b @ wordLibrary java
(=[EH] com.toy.anagrams.ui
= About.java
- @ Anagrams java
(-5 Test Packages
& Libraries
8 TestLibraries

Suurce‘Deswgn @ @-5- ﬂ%é&“%| R o

About.java - Navigator

=

Mernbers View

-,
RS

A About 22 Dizlog
b ¢ Bboub{JFrame parent)
+ Q’) closeButtondctionPerformed{action Evert evt)
v--Q’) initComponentst)
dloseButton : JEutton
+ % copyright Textavea ! JTextarea
& mainPanel : Panel

q
]

]
i

33
34 import Jjava.awt,Dimension;
35 import Jjava.awt,Point;
36 import java.awt.Rectangle;
@ | dimporc jsva.avt.event,ActionListener:
38 import Jjavax.sving.JDialog:
39 import javax.sving.JFrame;
40
afl /e
QZT T ibout dialog of the Anagram Game application.
43 =l
44 public class About extends JDialog {
a5
] j77 Creates new form dbout 7/
a7 public About (JFrame parent| {
48 Super (parent, true);
43 initComponents();
50 pack();
51 Rectangle parentBounds = parent.getBoundsi);
52 Dimension size = get3ize();
¢
Tasks
i
S
|
7.
E

Tamafio  Tipa

Carpeta de archivos
Carpeta de archivos
Carpeta de archivos
Carpeta de archivos
Carpeta de archivos
Carpeta de archivos
Archivo

Documenta HTML
Dacumenta HTML

Dacumenta HTML
Documenta HTML
Carpeta comprimida. ..
Documento de texto

19,256 KB
1KB

V|Ir

Fec
200
20-0
200
20-0
200
200
020
200
20-0
20-0
200

200
020
200

[~
File system

browser




Results of a survey

* "The teacher simply spends too much time trying to show us
things”
« "We get easily distracted in class”

« "I started to take some books with me and began to read them
there. Finally I quit attending classes”,

« "Why does it take so much time to move from one program to
another?”

* Focus of attention & Students’ Distraction problems



Motivation for the CIC Project (2004)

« Integrates presentation, e
program editing/running and
handwriting

* Synchronization

 Automatic distribution &

collection of files for most
frequent tasks

C ) (_ Princ.ipl't.!

-interadive [agrning experiena
-Miniu'ii':-a} iaferr up‘i.n..;
-ilwn"f {ﬂ!" “"!.Lﬂ-rn*.'gh

- suppart for diffemat learning
shihs and activitivs

Frﬂ'l& M

L EL] i [k
e

Efﬂl"\ﬂnﬁa.l

Baloian, N., Pino, J. A., & Hoppe, H. U. (2008).
Dealing with the Students’ Attention Problem
in Computer Supported Face-to-

Face Lecturing. Educational Technology &
Society, 11 (2), 192-205.

Jﬂnu hl.h'l' ar chive

— n.r"-.h‘l'-' eation

.Dﬁ'f-uml.hf shari na.



Testing In a real scenario (U. of Waseda 2005)

it ar af el grihe b "ill é ‘_:.}’ ..' =
IR (AT 5t o Tj

ATy b A

Category i CiC scenario Chi-square Significance
Preparation <~ 2. % 2.655 0.265
Presentation | 167 o z 0.644 0.036
Flexibility S 167 260 _—" | 14932 0.001
Highlighting 231 243 4079 0453
Absence of Disruptige—"| 1.57 224 | 12.868 0.002
Follow-Up S 171 2.26 9.172 0.10




L essons Learned

« HCI matters in learning scenarios
* Minimize interaction time
+ Unexpected collaborative learning situations

« Good for a particular situation -> students’ efforts might
not be rewarding

« "Set-up” time too long



Deep Board: exploring gesture-based interaction

* Goals:
* Minimize preparation time
« Keep it easy to use, easy to
remember

 Allow Flexible creation,
structuring & presentation of
learning content

¢ Hows Other functl
 @Gesture-based commands u:;n:';d ;:::”
« Implementing “"depth” with - XML save,
interactive whiteboards - Natworking,

. « Content highlighting,
» Web-based, collaborative .E::u::m.ﬂr:u;ghtm




L essons Learned

© <

H. Breuer, N. Baloian: Augmenting Whiteboard Interaction in the Classroom. ED-Media,
Montréal, Canada, AACE press, June 2005 pp. 1214-1221.



Mobile Collaborative Learning

‘Ultra Compact’

Mobile ¥ computers
phones r
Media players
‘hybrid” devices || (podcasting +/- video)

http://alana6705.blogspot.com/2010/04/what-is-mobile-learning.html



First Development: Mobile Collaborative Sketching

« Supporting collaborative design in learning scenarios
« Take a picture and start generating ideas by sketching
 Full Synchronized P2P application
 Interaction based almost exclusively on gestures

« Maximizing available workspace.
« Content organized as hierarchical concept maps
* No switching between sketching and gesturing



MCSketcher Screenshot

Design spots are anchors
to other sketching pages

.

o ¢ 1024 (D

Dark margin means R 2

working in an inner
sub-node

Highlighted “Session”
Text means work needs

to be saved
The “group” icon shows
% of users working in
this node
“Document ' '

three” icon
Sessi E.’: @




MCSketcher's Tree view: 2 Examples

G. Zurita, N. Baloian, F. Baytelman,
2008, A Collaborative face-to-Face
Design SupportSystem based on
Sketching and Gesturing. Advanced
Engineering Informatics. 22 (3). (2008),
pp. 340-349.

T
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Session $ ()




A Framework for developing mobile applications

Many mobile collaborative learning/working scenarios share
common characteristics & have similar requirements

» Gestures recognition module
* Recognizes some gestures
+ Extendable to add more gestures

A flexible, lightweight communication platform for peer-
to-peer applications



The Middleware




Gesture support (examples)

Selecting {ﬂrm

Deleting L’(fo/t/(f L;f/»f
Lo

Resizing, rotating QK% %%

“@



Example 1. MCPresenter

Supports:




System Architecture

Teacher

(Re)Configures groups Group 1

v

Sends problems

Monitorls/Assesses

v

Group 3

Work together




Group Configuration

Group 1 Group 2 Group 3

& Gustavo

.3 Pedro




Problem creation

Freehand writing/sketching & Dragging elements tc_: corresponding
delimiting elements by a rectangle  areas: problem, solution, wrong
gesture options

Problema

21t .

Esim s() ot




Synchronized work

Enviar
Enviar



Assessment

The teacher’s view of results ot

 Group 1:
 Group 2:
 Group 3:

G. Zurita, N. Baloian, F. Baytelman, Supporting rich interaction in the classroom
with mobile devices. Proceedings of the Fifth IEEE International Conference on
Wireless, Mobile, and Ubiquitous Technology in Education, Beijing, China,
March 2008, IEEE Press. pp. 115-122, 2008.




Example 2: Participatory simulations (3)

* Role-playing activity oriented towards learning complex & dynamic systems

« Mapping real world problems to simulated context & behaviors
*  Knowledge & patterns emerge from local interactions

« Highly effective in large groups

* Simple to set up & interact with
» Analyze information, exchange information, make decisions, see outcomes
» Allows to relate actions & their consequences

« Highly motivating even in large groups

» Participation & collaboration increase the understanding
*  Whole classroom?



a) Trust building scenario

47 Drag participants w Role assigned:
| & Zuritais a Vendor

;&ﬂ toassignroles |

Assigning roles &
creating items




b) Medical scenario

* Roles: doctors and patients
« [tems: diseases, symptoms and treatments (medicines)




Exchanging Items: Proximity + IrDA




c) Stock Market scenario

a5 05 13puLjo07
Enbidbny VIWed | Palo Alto Inc.
5z-BEE. SWeoRAR|d

— Available shares  ([ETL)

Z20iEIL. "0) BNy
& Current price m
o Si0ZL “ou] abuean,

Searching for someone to trade...
Orange Inc. q20.5 4%

Palo Alto Ltd. 85.22%

How many do you
want to buy? 50

Buyer's device

Los Gatos 80.9°5%
Sunnyvale E 158 '

95 shares ‘
Total Value: “\,\/_\/H
$1501

GestSys

e suaerey |
EduMObile IIIC. agb a E | t ! Trading with Hugo
Palo Alto Inc. O successfultrade

« 100 shares of Palo Alto Ltd.
Available shares m s b sohd s o
currentprice  ([EY

How many do you
want to offer? 100

Orange Inc, " 120.57%%

Palo Alto Ltd. WY 2% 3 ‘ Palo Alto Ltd. “§5.2°2%

Los Gatos 80.9°5% Los Gatos 80.9°5%

Seller's device

Sunnyvale £ “ISEY0H Cancel” ' 'Offer shares Sunnyvale £ SSTSE%0A F |

GestSys 54.1°05 GestSys 54.1°05

G. Zurita, N. Baloian, F. Baytelman and A. Farias: A Platform for Motivating Collaborative Learning Using Participatory Simulation Applications. 2nd
Edutainment Conference, Hong Kong, China, July 2007



So far, so good ?

* Not quite:
« Fragmentation of learning experiences with different tools in different
contexts
« Different interaction rules in each application
« Briggs:

« "“potential users will adapt technology if its benefits outweigh its disadvantages (notably,
the cost of learning how to use it), adjusted by the frequency of use”

» LACCIR Project proposal:

* integration of classroom activities (structured, formal) & learning “in the
wild” (unstructured, possibly informal and/or unexpected)



Research Questions

« Can we implement meaningful learning activities with this model ?
« (Can we develop an integrated HCI model across platforms ?
« (Can we (should we) use widgets ? gestures ? both ?

* (Can we describe them with a pattern language ?




Example 3: Learning with Patterns

 Pattern: a typical solution for a recurrent
problem
Students

* Teacher explains a pattern (components) me devices

ho
« Students go ,out” to collect examples / \&m c

* Process the gathered material at home

« Show, share their findings in the
classroom. D Host

| nee . 17 ‘A\ g PC
« Motivates new “field trips \-»-

Students
PDAs




System Functionality

1’4!,

|

(e
g
™




System Architecture: Synchronization

Students working in classroom: tuple spaces

Database implementing . .
tuple-spaces Teacher sharing patterns in classroom:

tuple spaces

Student transferring session data to
repository: tuple spaces

Platform implementing
P2P network and Shared
Objects

Nelson Baloian, José A. Pino, Gustavo
Zurita, Gabriel Peiia. Learning with
Patterns: an Effective Way to Implement
Computer Supported Pervasive
Learningl4th (CSCWD), pp. 677-682, Apr
2010. Shangai, China, Best Paper award

Students working on the field: Shared
— Objects




Including Geo-collaboration

« Geo-referenced data plays an important role for completing the task:

* Learning Scenarios:
* Geology
* Botany
* Architecture
* Languages
« Social sciences

 etc




Screenshots Geocollaboration (under construction)
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Screenshots Geocollaboration (cont.)

»
omey 4 VAT
aﬁg : 0| Qa Images X Gd iz
v o ) y
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2 !
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Pedro Antunes, Claudio Zapateiro, Gustavo Zurita, Nelson Baloian. Integrating Spatial Data
and Decision Models in a E-Planning Tool. Proc. 16th CRIWG, Sep 2010. Maastricht, The
Netherlands.



Towards a formal evaluation of gestures

Tablet PCs

Laptops / Compact Laptops

e

‘Ultra Compact’
computers

| Media players
(podcasting +/- video)

‘hybrid” devices



Various modes for gesture-based commands

Modle L: certain sketches are
recognized as commands

Modle 2: using a pre-
gesture (could be double-
click)

Mode 3: Depend on
starting absolute position

Multiple selection

o

TR e, RS
e [

" AT
l —5

ZOIC)O 0()




Which type of result should we look for ?

[
[
i

g .
E -
? .
E .
@ B Model
4 .
B Mode?
5 .
7 B Mode3
1 .
EI I | I I 1
& 30 & 3
"-5'{:} GE’:"‘E \,}E' ‘5"“ \Qﬁ{;h
o ¥ 9
N @

* This just for one touch sensitive device



Where do we go from now ?

« They differ in shapes, sizes & OS
« How to develop one platform for all ?

« Internet is everywhere, and fast



Example 1. Web-based Geo-collaboration

Archivo  Editar  Ver  Histarial

Marcadores  Herramientas  Avuda
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Example 2: Modeling TV signals propagation

3- present results
correct asumptions

2- Retrieve data
Measure signal strength
Compare results

==

W

1- Prepare data
Make simulations
Store results




Classroom, home or laboratory work (Desktop)

Online Signal coverage Analysis (OSCA)

|| Online Signal coverage Analysis... u + [

W

W

)

s

i Cong
;.

Sign in with & Google Account

Add Transmitter Radiation Pattern Edit Transmitter Evaluate Signal Coverage Population Density

Add Transmitter

Transmitter's Name:

Degrees: 1 Reception Model [ 15D8-T UDP H

Transmission Tower Height (mt): 20 Transmission Power(Watt): 8000

Transmitter Gain (Dbi): 5 Recelver Gain [Dbi) 1

Frequency (Mhz) 450 Radio 15 - = ===

Resolution 40 Shadow Model [¥es +[ FlatEarth &) - “Image c72011 DigitalGlobe
— " v - Image:©.2011°Geokye

Reception Limit (dbi) -80 Receiver Height (m) 2 = Data S10, NOAA, U:S:Navy, NGA;IGEBCO,

Step 1: Search in the 2D Map the position of the transmitter and set it in the 3D Map (double dlick).
Step 2: Set parameters.
Step 3: Add the transmitter, select it and evaluate on 360°

Add Transmitter




Working on the field

 HTML5-based web page allows :
« Get device position (GPS)
* Get the signal strength according to each selected model
« Compare it with the actual length measured with ad-hoc equipment

< Back GetPositi... # < Back = GetPositi... * ¢ Back | Get Posili.. ry

: » , - Select a model

Device Position Device Position

© Friss

Q) Get Position

-95 dbm
Select a model

© Tworays
@ Friss

-159 dom
@ Tworays

© HataUrban
@ HataUrban

-103 dom

@ HataNormal




Conclusions:

« Can we implement meaningful learning activities with this model ?
* Yes, we can!

« (Can we (should we) use widgets ? gestures ? both ?
* Yes, we can!

« (Can we develop an integrated interaction model across platforms ?
* Yes, we can (it seems) !

» (Can we describe them with a pattern language ?
«  Well, we still have to work on this
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