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INTRODUCTION

ABSTRACT

In this paper we describe a new didactical expare
carried out about the interaction between younddrbn
and the Continuator, an interactive reflexive makic The Continuator and the DiaM use project

system elaborated at SONY- Computer Science Lalsgrat The Continuator elaborated at the SONY computer
in Paris (Pachet 2003). From a pedagogical view the Science Laboratory of Paris (France) is a particsyatem
general aim was to analyse if and how the Contiouat able to produce music in the same style as a human
can be used in the daily school activities. We also playing the keyboard ( Pachet 2003, 2006).

in'teresting. to yndergtand the role of the te_ache.rtv'vo The phrase generated by the system is similar iffateht
dlffgrgnt srguatlons. in the free games and in gwded from those played by the users. The basic playiondearof
agt|V|t|es W'th the system. The expenence Was'mmu.t the Continuator is a kind of turn taking: the ugkys the
W'th 18 children of 3/5 years Olc.j'. in an Italian keyboard, when he/she raises hands up from itsybem
Kindergarten (Bologna). Chlldre'n, divided !nto sial answers repeating and changing the input. If ther us
?k:oup? (3/4 _l?:”drﬁ.rg’ pIayeth\gtE. tm Ccl)nt(l;f_zzt'imr decides to play a phrase while the Continuatortiib s
ree imes. The children reacned nigh 1evels: ng playing, the system will stop and returning todistmode.
and pleasure, very similar to those described Theory The Continuator is a particular kind of IRMS alddearn

gf IFIOW (Cs.iksﬁentTiih;:yi’ ltg%).d Th?y . learned 1o constantly by the input is given. The Interactiwefl&tive
lalogué musically wi e system, developing moitay Music System (IRMS) are systems in which the user,

alnd. Iearr_mg tof mtanage Some kltnds of collark;oralltlve whatever his competences’ level, is confronted witkind
playing. ese factors gave rise 1o some partidylar of developing mirror of him/herself.

careful and p.rolo.nged bouts of Il'sten!ng, st.|mu1gt|the The DiaMuse project collects the experiments abousic
children to thmk In soun_d, spen.dlng tl‘r‘ne V\,/,'th .ﬁ}atem_ education and the Interactive Reflexive musicatesys .
anq deveI(_)pmg a genuine desire of “play .W'th MUSE * The experiments carried out, so far, with 3-5 yeals
This practice experence .ShOWS the Continuator d:ogl children and the Continuator suggest this systeabies to
represgnt a versatile clzlewc.e to enhance th? mUSICaIdevelop interesting child/machine interaction anehtive
invention and exploration in classroom setting. The music processes in young children, creating a statell-

system's dou.blg rgle of partne'r and teacher Seems t being very similar to this described in the Theofylow
enhance socialization and an important self-regalat

(Canevaro, 2002) of the group.
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collaborative

by Csikzsentmihalyi (1996) (Pachet Addessi 2004 &sdi
Pachet 2005 a, b, Carlotti et al. 2004). The intioga
function of the Continuator is the creation of aldgue
with the child, while he is playing the keyboardhi§
dialogue is not only founded on the turn-takingesjlbut
also on the mechanism of repetition and variatienyv
similar to one observed in the infant/mother intdcm by
Stern (1995) and Imberty (2002). Between the Cortior
and the child a circular interactida setting up, in which
the child’'s musical style influences the system,iciwh
answers repeating and changing the child’'s musical
fragment, in a continuous improvisation process.
The interaction with the Continuator:
* Increases the time of attention and concentration o
children
» Develops autonomy and intrinsic motivation
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« Enhances music exploration and creativity
» Develops various kinds of attachment behaviors Equipment

Taking into account the results of previous reseesdhe  \ye ysed the Continuator, a Roland ED PC-180A keyboa
first author, who was a teacher of the nursery @acho 55 the interface, a Roland expander, a pair of it

decided to propose the Continuator to her clasi fdper loudspeakers, computer, video camera, digital camer
will present the method, the results and the caiatuof During the third session we also used some instntsne

this didactic experience. like: triangles, maracas, tambourines and harnels-b

THE DIDACTIC EXPERIENCE Data registration

This experience was inside the class project “Sirtian We recorded on video all the sessions with all the
Sound catcher” about music education. Simon is theparticipants. After each session teacher compilethity
fantasy protagonist of a story of Gianni Rodari (B  diary with some observations and comments. We &dbed
Eds, 1995); with a funny landing net he catchesdsu some photos.

Before doing the activities with the system, weypthwith

children to recognize the different sounds surraugais Participants

in every day life. We paid attention especially ttee The experience was proposed, by the teacher, tthall

relation between sound and silence and also to thegass put the complete protocol was carried ouf with 8
importance of the listen. Considering that the @uaretor

: ) 3 children: 5 aged 4 years (2 males and 3 femaleaye8 3
lets us to give a central role of the music proidunct

' i - years (females). The other children took part ie,dmwo
through the listening, we proposed to childrenmso  seqgions or in a free sessions, which were alswded on
games with the system from its exploration to mUsiC \i4eo. Children were divided in small group of 4-3

invention. _ _ , elements.

To realize the project we consider also some tlieore

premises linked with the Theory of Flow

(Csikzsentmihalyi, 1996): P_rocedure_ )

- The state of Flow creates “an ideal learning First session: Exploration
environment” (Custodero, 2003) In the first session Simon the Sound Catcher (dmgaky

« The goal of music education should be to create andcharacter) invited children out of the class, &idn the
sustain flow experiences (Elliot, 1995) music trying to found the source of the music (the

« The Continuator is a flow machine (Pachet 2003, Continuator repeated a simple melody with loop)teAf
2006). discovering the keyboard children explored it.

From a pedagogical point of view the activitieshwthe

system analyses especially: Second session: Two games

+ If and how the Continuator con be used in a daily In this session teacher proposed two games torehild
school activities with children of 3-5 years “The little boxes”: in this game children pretend to be

* The role of the teacher and of the group in two some animals closed inside a box; each child waiseih
different situations: in free games and in the gdid to play on the keyboard the call of his/her anithaly had

activities. thought. Then children listened the answer of the
Continuator, dancing and imitate the movement @& th
animals. Sometimes the Continuator-echo answered

METHOD

repeating exactly the input of child, other timeshianged
the answer. After all, some stories were inventaéth w
these strange animals.

“The little chairs”: there were 4 children and three chairs.
One child played on the keyboard, when he/she daise
hands up, children danced on the answer of therayst
They had to pay attention to the Continuator answken

it stopped they had to sit down. The teacher @it
children to dance taking into account the music
characteristics of the system answers.

The observation was trailed in the Nursery Schéairtra
Battaglia” of San Giorgio di Piano (Bologna, Italy)
Taking into account both the age of the childrer5(3
years) and the aim of the research we decided totaia

the school laboratory style of working with childrea
small group of children went out of the class watie of
their teachers and went to the laboratories (rooms
previously prepared by teacher).

Setting
The project took place in the library of the schoidhere Third session: Tell a story
were: a table, 5 little chairs, a big mirror in rftoof the )

) In the last session teacher told to children tHestaf
table and 6 little mattress.

Jachob and Wilmelm Grimm “The Wolf and the seven
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kids”. Children, with the teacher, decided to thk story
using the instruments: the harness-bells playedkiti€

voice, the maracas were the mother’s voice anavties

voice was played by the system. In this story thiees of
the wolf is very important, because, to eat theesekids.
the wolf changes is voice to swindle and eat them.

In all the sessions free gapaone, in pair, or in group are
provided.

During the sessions the Continuator played in threes

in the couple of children, was the phenomenon of
“‘joint attention”, described by Addessi and Pachet
(2005, 2004): one of the children forced the ottwer
stop playing in order to listen the system’s answer
Addessi and Pachet call this situation “Aspettdie(t
Italian word for “wait”).

Children learn also easily they can stop the system
touching simply one key.

Some children discover that the Continuator’s answe

different mode:

« Continuator: it was the basic play mode of theeyst
and it was described before

e Continuator/linear: the answer of the system was a
linear series of single notes

» Continuator/echo: the system played exactly theesam
notes of the input (played by the user) in a logy.w

was similar to their own. This is the beginningttoé
turn taking.

RESULTS

All the data collected are observed and analyzedrieng
what children do in the three sessions. We arst, it all,
interested to the behavior of the single child wihpect to

the group. So in this paper we present some genera
aspects of the experience linked with some intergst
conducts (Delalande 2001) observed during the iiesv
with the system. Then we stop for a while especiail the

role of the system and the teacher.

Figurel. Maria raises up the hands and she launches the
system'’s answer, listening carefully the system'sweer.

Musical Invention

We observe interesting music conducts of the childr
playing the system. Most of all are characterizgdhe
listening, imitation and improvisation.

It can be possible observe this process:

1. The child listens carefully his/her productiottsyse of
his/ her partner, and the Continuator’ ones

If and how the Continuator con be used in a
daily school activities with children of 3-5
years

Exploration of the system

The exploration of the system is the first and thain

action of the children on the keyboard. We observe: 2a. The child imitates his/ her partner ways ofiolg (for

» Exploration and discover of the rules of the system example strongly or gently);

* Sensory-motor exploration of the keyboard: some 2b. The child imitates also the Continuator style.
children play with one finger, other with open hand 3. Then the child tries to repeat the very shoraph that
and also with the head. After this, there is a syimb  he/she had just listened, and she/he adds new misnze
exploration looking for the best way to represent a note, a cluster, the same phrase played with ardiff
animal, or a state of mind,; rhythm.

» Exploration of the different sounds: high and deep In this process of music creation the presence and
notes, black and white keys, strong or weak sounds,movement of the body is very important. Some clitdr
notes played single or cluster, etc. play with different parts of the body: hands, nasbpws,

etc.

Some children plays the keyboard waits the Contirua
answer to dance on it, and as Young just assunfiesn “
the child’s perspective, the sounding result iefrasable

d from bodily involvement” (2003).

Learning some rules

One of the most interesting results of the expiorais the

discover and use of the system basic rules:

e Children learn to raise hands up from the keyboar
the system starting to play, this allows children t
decide when interact and listen the system (Fig.1). The Simon’s Magic keyboard
This is a great discover and most of children teach
to their partner. An other typical situation, esplyg
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Inside each session free games were provided. @yl
free games like moments for
readjustment between one activity and the followamg.
The free games instead had become very interefiing
our observation because, during these momentgjrehil
had shown an usefuself regulation of the group to
manage the use of the space, of the keyboarduments
without the presence of the teacher. For examphéeva
child was playing the keyboard alone, one childdrea
book, an other wrote a letter to Simon the Sounttia,
an other one followed his/ her partner near théodasd.
A simple and implicit rule was established and eesgd
by all the children: the keyboard is for all théldren, and
it can be play by one child alone, or by two, thchéddren
together a little at a time, in every moment. Wthe
keyboard was occupied by other children, the chddld
wait his/her turn doing something else or joinirgthe
other near the keyboard. It is interesting to reotttat this
rules was the same for all the three groups haehtglart
to the sessions.

The system had become quickly a virtual partneitddn
spoke about it as if was is real. They though tifathe
system could hear what we played on it, it couldrhedso
what children said or did . So the Continuatorasanly a

magic toy (some children called it “the Simon magic

keyboard”), but also a partner which is able tovaansto
listen, and to play.

Concentration and excitement

relaxation and for

Figure 2.
finger

Figure 3. Thomas (in the middle) plays with strength the
keyboard while his two partner (sat down) are logkat
him and listening him.

The experience with the system was characterized )
especially by two emotive states. Generally whee th Therole of the teacher and of the group in two
children played the keyboard alone, exploring i &nying different situations: in free games and in the
to dialoguewith the system, they were very concentrated guided activities.

(Fig.2). They focused attention both own their on | j5 nteresting observe, inside the organizatignthe

productions, and on the system’s answer. They thost
perception of time and they were not interestingnaare

about what other children did in that moment. ladte
when children played together with the keyboardwben

they did a game (Fig.3) together, they were venjted. It

was possible observe an explosion: children laugtiesir

tone of the voice became higher, they called teaehe

partners, they played the keyboard with strength.

Sometimes, in free game, there were also some “dead

moments” in which the child preferred to read alhoo
dance, listen, or talk with teacher.

group, the role of the teacher. We notice espgcsime
functions like:
The preparation of the space, and of some devices
(Frapat 1994) to make easy the exploration for the
children. Inside the word “devices” we can include
concrete ones like the keyboard, the mirror, the
instruments, and also “abstract” devices like the
games, and all the pedagogic organization of the
activity (the number of children, of the sessiagts)

« Participating observer. Without using words teacher
can reinforce the exploration and production of
children looking them with attention and without
valuating.

* Relaunching of the music invention of a child tb al
the group, proposing new game to “extend the
explorative behavior” (Mazzoli 1997)

« Teacher as a partner of the games. Since the first
session the teacher did not play the keyboard hed s
did not say how it works. From this point of vielet
competences of teacher are the same of childhen: s
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hasn't to teach anything to children, instead she ¢
be a partner of the games.

Me and myself

We would like to describe the role of the big mirio
front the table. The original function of the mirneas to
be an observe instrument for the teacher: wittthé&
teacher could control her movements,
presencelintrusiveness inside the group. Insteam the
first session the mirror became for the childrerreal
device to:

game

Be “tune in” the group in “the little boxes” game
Observe own facial expressions during the explonati
of the system and listening the system answer.4Jig
Observe the partner when two children play together
The mirror represents a support for children, aihgwv
them to develop a high level of control of situatio
(Csikzsentmihalyi, 1996) without asking constantty
teacher confirm or support about activity.

1
Figure 4. Lucia observes with attention the mirror while
she playing the keyboard

The collaborative learning

From the exploration to the invention of a storyhwéome
animals, the activities proposed by teacher wasdan
the group. The observations reveal the presenpeciedly

in free games with the system, of typical condudtthe
collaborative learning:

Sharing the discovers and the new invented game
with other partner and with the teacher

Tutoring. Children try to explain to their partnehe
rules of the system. For example we observe:
children teach to their partner to launch the ansfe
the system raising up the hand; 2) children shat th
the system imitates them, and it is possible tiseegy

Observe the partner and the teacher during the free’

1)

makes a joke to the children. The function of tuntgr

is very important for the adult, because it repnese
one of the few moments in which children
spontaneously speak about the system working
(implicit knowledge) to their partner.

The invention of rules to play the keyboard by tovo
three children together: they established how &y pl
(using all the keys or only one part, playing witte
fingers or with the hands, playing only the white o
black keys) and in which order (they establisheg th
turns).

The invention of sound games between the system and
some instruments: “the little orchestra”. The arnrsefe
the Continuator becomes a base on which other
children improvise with the instruments (Fig.5)n&

the children learn the turn-taking with the system,
they can decide the precise moment to launch or to
stop the answer of the Continuator. While a childsw
playing the keyboard the other listened carefulig,a
when the child raised the hands up (that is the)sig
they began to improvise with instrument on and with
the system’s answer. It is interesting notice tthet

child had played the keyboard, during the
improvisation  listened and commented the
performance of the other, like a real orchestra

conductor.

Figure5. While Alice plays the keyboard, llaria V. plays
the tambourine on the Continuator’s answer.

CONCLUSIONS

In this paper we have described a didactic expeeien
carried out in a nursery school about children iplgyvith
an interactive reflective music system: the Cordiou
The results show an interesting interaction betwisn
Schildren and the system. In particular we woulce lito
underline how Continuator promotes, inside the grau
state of well-being characterized by high levelntfinsic
motivation, control of situation and excitement,rwe
similar to those described in the Theory of Flow
(Csikzsentmihalyi 1996). The double role of theteyys of
partner and tutor enhances the music creativity ‘@nd
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