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This paper rs the first in a series "of monographs which will

describe various aspects of the development of musical intelligence.

INTRODUCTtON

This first paperedescribes two distict an6-contradting strategies

which individuals use for making sense of simple rhythmic figures. The
I

strategies are characterized by the particular features `of the figures

which each captures. The distinctions between the two strategies are .

significant to the general deveiopment of musical intelligence and

may also Suggest implications for learning and teaching in other

domains as well. It is the thesis of the paperthat while individuM.s

tend to favor one strategy or the other, bOth are necessary for

intelligent musical behavior. Z. will suggest further that it Is the

dynamic'interaction of the two strategies which leads to the develop-,

Ant of significant new knowledge and to creative learning and per

Cormance in the domain of music and perhaps in other disciplines,

too. finally, i will propose the theory that tradition'al schooling

tends to.omphasize one strategy over the other and in any case
'

. encourages the tendency to keep theM.separatwather than stimulating
,

itheir interaction..

All of the data in this paper is,Terived from children's

. drawings of simple rhythmic figures. The drawings, for xample,

havp.provided the.clUes from which we haVe derived the strategies
.

of representation. The, first drawingt were _made spontaneously in

a 4th grade music clais. The second experiment involved 200 children

in grAdes 2-6 all- of whom.'were asked to clap and draw lix separate

rhythms. The third.experiment included both children and adults
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and involved, performing (clapping) .fro.: the drawings made in the

first experiment.

I have named the strategies figural and metric (or more
generally, figural and form#1). Figural strategy is most closely
related to gesture. It involves aggregating-the events of a
rhythmic figure. into chunks which ref real or imagined bodily
movementwhat I will call the individual's *felt path"through a

.series of actions. The focus of figural strategy is on the con-
textual function's of events;

-e---dependent.A,'

on-the fixed arrangement of durations as given in a particular

figure. The fochs of metric strategy is-on measuring durations; measure-
*'ment is derived in relation to afixed'referencei-e., the relatiOn

.

of, a duration to'an invarlant,unit-time. While metric strategy-

,A
thus provIdes a single schema for classifying events, it is not
responsive to context; events wiicb.are the same in duration remain
the same in spite of conteXtual.funcW.on and 'regardless of the
position of the event in a particular figure.

Slile two strategies will immediately be associated, and Gibite
.

1

properly-so, with developmental theory as formulated by Piaget

I

00

.and:70thers--,i,e., with pre-operational behavior in contrast to more opera-. li"x ,

: tional behavior. However, our data shows that while figural
.

sprategy does characterize the behavior of young children (5 - 7),i
. in.t is.by no means limited to this Age group, extending even into. r

adult behavior. But adults whoase figural strategy, unlike young
* I am grateful to Donald -A. Schan for his invention of ttie term"felt path" and also for hiq many insightful suggestions whichoften, helped to straighten the wandering,"felt path" of my ownthinking.
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-children, find metric strategy readily accessible to the:it once

they are provided with adequate descriptive toolsi, As might be

expected, we found that only older children (10 - 12) and adults-

spontaneously make use of a fully-realized riolizric strategy.

Specific musical background is also a factors metric strategy,

is characteristic of those who play a musical instrumeat and who

regularly read music from a score. In contrast, performers who

'play by ear' spontaneously use a figural, strategy as do individuals

who do not play an instrument but said they 'knew how' to read music'.

Finally, it seems that the two strategies most often function

separately even among those who have access to both.

This,last.finding emerged most explicitly in the third./
4

experiment where we asked individuals to play from randomly

arranged figural and tetric/drawings. We found that. participants

could not play from or e7e4 accept as'valid a drawing that was

incongruent with their olln.spontaneous modp of representation.

That is, when a partici at's Locus was Oh features and relations

different from those en oiled in a drawing, he found the represen-

tation incomprehensibl wrong or (s)he tried to fix it up to

match his/her own mod of representation. The reluctance to shift

strategies when there, is an incongruence between encoding and

decoding is an explicit instance of isolating strategies from one

another.

These findings reveal behavior common to'situations where,
. .

..

foi example, an adlilt teacher's encocang (based on tacit assumptions)
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conflicts with a child'..s encodiny\of the same ohgnemena. But,
.

,

,

unlike our participants, the child, finding that-the adult's
. .,'.

.description does not fit his own, may still blindly accept it in

the form of a sort of ritual incantation without expliditly noting

the incongruence or reconciling the two modes or representation--the

different *windows to the wo "rld". As a result the child may

later simply *fail to learn" or he may .give the ht answer" in. .

School and hide'his wrong answer (often with a feelitg of shame)

..saving it defensively for his own uses outside-of school.

. - The paper is divided into four parts. Part I presents the

basic data Lithe form of a taxonomy describing four strategies

Of representation derived from the children's drawingst Part II

describes relations am the four strategies which suggest that

they can be compredsed into but two. These two basic modes of

representation are-then shown to have significant implications
,

in the broader world of musical understanding and performance.

Part 111.1 presents another set of drawings which -show a mix of

strategies. These hybrid examples illustrate possible interactions

between strategies and point the way towards interventions in a

teaching=learning dituation. Part-III.I describes the encoding-

decoding experiment and proyides more data to reinforce the

importance of'the dynamic interacition between the'twO- strategies.

6
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Part IV discusses the developmental'issues irhekent in all the

data and makes some explicit suggestions for teaching. Part I

is essential for all the parts which follow. Part III.1 tends

to be lather technical and may be rather hard,going for those

with little music background. Part IV will be of particular

interest to educators,



Part

Consider the following drawings each of which renresents the

same rhytOmic figure. The-figure was invented by children in a

number of different iusic classes {grad a 3 throw h 6) in the

coarse of group improvisations. The fi -i>et of drawings was

'made spontaneously when the children wanted to keep a record of

what they had done. It was Suggested that they,"Draw a picture

of your claps so you can remember them next week or so someone

else could play them.' The children were encouraged to draw

anything they liked. The following drawings are much less color-

ful copies of a few of these pictures:
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The draKingp fill into 'four categories:

4

Type I

-Type. II-

'`Type III

Type IV

Pre-reprsentational,

-- urational

.Systematically measuring or, metrical_

The types of drawings have. been grouped according to the
-

strategy

of representation each reflects. The ordering of strategies

derives from,theit' degree of analysis and abstraction from direct

-sensory -motor mapping--i.e., the knowledge involved in hearing

the figure, and directly.Plaiing it back. In.order to. play the

rhythm correctly, the child must "knoi0 it--he must already have
4 ...f.

*.

some internal mode of representing it to himself simply in his
.

capacity to remember it and reaoduce it. The question become.s,

then, what are the various ways that children "grab" this sensory-

motor kncild.ng when asked to-project it in.a drawing - -in this

sense, to describe their way of knowing or thinking the figure.

What features of the figure, what relations will be captured in

their drawings, what will be ignored?

1
The mode of representation in Type I drawings, for example,

derives directly from sensory-motor mapping. Type II strategy

is.influenced by sensory motor factor; but the children cap-

ture theie factors in a description which explicitly groups

contiguous events into chunks or motives. Type III strategy

involves reflection on these actions to capture the property,

relative duration of events, and makes use of the notion of

I
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class membership; Type IV strategy includes a stili.more exact

description of dAiation--a systematic way of measuring e;i6nts

in time.

The distinguishing characteristic of the drawings lies in

which claps are'drawn the same--same size,-same shape, -etc.: In

the discussion which .followsI'will ask,'then, in just what

sense-are these claps alike, in what'sense do they belong together-,
-are they, then, members of a single group?

Type I: Pre-representational Example 1.1: Aff

Type I drawings are - different from all the others, first of all,

in their mode of production.- These children unlike theotherse.

-actually played the rhythm on the paper with their crayons: That

is, their crayons moved across trielmp-er first slowly ( ^ ),

then proportionally faster ( YY.-):.a pause, crayon suspended

..in air, then a repetition of the previods motions. The child's

performance of the figure thus leaves -5.trace for eachevent

but no trace of the changes of Race which he actually played.

The result is a drawing whiCh,capturei the total number of events

of the figure along witfi the articulation, of the whole figure

into its two rep a ents. -The repeated squiggles describe

the child's path through each segment but shows no distinctions

or relationt among his individual movements other than succession

(next- next - next). So the child's varied actions generate the
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picture but tAe drawing, it self, does nottdescribe what he actually
,.

own
u :

-
aid. His twknowing"--hib capacity to remember and reproduce

. c .
-,, .

the figure--remains in its, sensorxmotor mode. It is for this
.

.
reason that Type I drawings are called pre- representational.

.t

. .

-Type II: Mytivic-Gestural Grouping -Example 2. 0 Do 4 PiCao DO
fist' stem

Type II drawings are lik6 Type I drawings in that they capture the

number DI Pv-Pnts_amd

twO.repeated segments. However., Type II drawings.differ.from Type I

drawings iri three ways:t
1) The children obviously did not play-draw-the figure on the.'

- e

paper. The representation of the "felt path" is distanced from

direct sensorimotor behavior; the drawing is the result of 'thought

actions rather than simply a copy of the actions put on paper.

2) -The drawings capture a .YUrther artioulation of the two repeated

segments. Each larger group is divided into two Inner groups or

tives. In this sense,, the drawings dre hierarchical.. )

,3) Type II drawings capture the feature, change of dace, but they

do so in -a functional way. That is, the feature, change of pace,,

is only captAred when it serlres to set off a gesturil ciroup; the

\

1 This is made explicit by comparison with another figure:
0, A When performed on the paPer in the

typical Type I fashion, the tttce left is the same as Ex, 1.1:
dWA4P The two figures share the same number of events and the
feature, repetition. Since neither drawing shows distinctions among
movements within the larger figures, the traces left are identical.



2
durations of events are not consistently compared one to another.,

( .

ThUs, thechild's thought actions res#1t :in a more complete descyip-

tion
.

of the figure than direCtlyidraan'Actioris; reconstruction

of the felt path includeemore landmarks--larger and smaller goals.

But still, the child's focus is on the.sense of. his actions as

these cluster into groups .ashe moves through the figure. When

asked about Example 2.3.,;-this child said, "The three little circles
_

go together and 'they. get faster."' He indicated tlfa "go together"'
*

meant bound together as in one gestfure--1,e., the cloistering of
,' , .

-his aectiona* in relation to a goal, or node towards hich'they move.,
c .

.

.
. However, not.all the events.in this second. g stural group

. / , ,

. "get faster". The' beginning of the group is, indeed, 'set off by

a 6han4e of pace- -claps 3 and 4'crt tasterbut the group is

bounded by or stopped by another change of ace--clap 5 is again
'

an event of longer duration. But this child draws Clap 5-the same

as-claps 3 and 4; not the same as elaps.1 and 2 which, in fact,

share the same dpzation as clap 5. It is the function of the

longer &iratiOn withim this'particular context which gives it

groupmembershig,:boundary event of the gestural group, the node

around which the previous two claps cluster--and it is_this contextual

function which makes it the same as those events which "go" with
k

it, or pprhapsZito" it.* The means which generate this function--
.

. longer relative dur-ation--is ign ed as relevant by Type II

2. . ,

-BY Slur refer to the time from one attack to the next.
The word might also refer to the time that the sound lasts.
However, in the case of claps, the sound is always brief in
extensiotl and also always the same in this dimension.=, If the
figure were performed on &single pitch and sustained (sung
this dimens:on5ight play a different role.

12
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'dr awers.That is, Contrast in the rate of event, is only a

salient feature when itsfunctions to set oft a gestural group,

thegoal;of the group is'simply.it6 end, it is not measured.

Thispoints to a crucial aspect of Type II strategy:
A

Durations are not compared across motivic groups 7-i.e.,clap

5 is not compared to claps 1 and 2, nor to clap 6. Claps 1

and 2 are contained within a separat{((e., distant group and the

(-ime between the larger segments ibiktween claps 5 and 6Y.4,

so to speak, null. One child said of it, "It doesn't matter

Ow long-that oriels, you'jus6 stop and start again."
7

So, while Type II Arawings are the result of thought actions_

rather than immediately performed actions, the focus.is still on

the articulation and clustering of actions which are contiguous--

-the grouping of events alongthe child!s felt path as he moves
.

thrOugh the figure. Dueational means are salient only i4 their

-4:contextual effect; the result of their patticular bodition in

2 the chain of everts.- The strategy does not include comparing

-the duration o events ,one to another when the events 'ar e con-

tained withi separate motivic groups.

Type III: D rational,rouping Es:ample-3.1 42 iadAa

S-S4 55.'5445-
Type IZZ drawings differ froM Type II drawings-only in their.,

picturing of claps 5 and 10. Howeverz. the difference is signi-

i,

4 - ;NA.

ficant. Rather than'grouping together events which go tisgether
4

;..

'A ..k

members.in action, Type III drawings'reptesent as the same, all' e

13
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of the figure which share the feature, same relative duration. A

group is defined, then, as.the class of all events with the same

relative duration. Thus, there are. up kinds or classes of events

-in the figure: Lodger events which ire consistently given larger -

shapes, shorter events which are consistently given -smaller shapes.

Of particular importance is that Type III strategy includes

comparison of the durations of events across motivic groups. For

example, claps 2 and 5 are drawn the same even though they belong

to separate inner gestures; claps 5 and 6 are drawn the same even

though clap 5 is-the boUndary event of. one large segment and clap

6 .is the beginning of the other laiger segment. The time from'

, clap 5 to clap 6 is not null; time continues on across the border

and Is measlireddn ielaticitb the events around it, Thus, it is
. .

.
.

. not' contextual furictibn which, is. the central focus in Type III....

strategy,

functions

.'the focus is rather on the means which generate these

. But as a result-of this focus on means, Type III

-drawings, obscure;MOtivic grOuping structure. -The articulation

between the two large segmepXs is hidden .and the grouping to-, 4

gether o.clapS 3, 4 and 5 is interupted. Thus, in capturing
ro

durational groupihg structuret,,Type ignore the gestural
-g. .

grouping captured by Type II'.drawings..

Type II strategy, then, assigns group membership as a result

of the way movements,"go togethgr".. It is responsive to the con--

textual function of an went alon4 the perforier's felt path--i.e.,

4'.
419 the position"of an event in a particular sequence of contiguous

.14
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actions. Type III strategy assigns group membership as the

result of the relative duratia9,of events compared one to another.

Two events will thus be members of the same Type III group

regardless of context..u_regardless of where the event occurs in

a particular sequence or its function in that sequence. Type

II strategy says',c/ap 5 is Aifprent from claps 1, 2 or 6
411

becAuse it has a different function; Type III strategy says.

clap 5 is the same as claps 1, 2 and 6 because=it has.the same

relative duration.

Type IV: Systematically keasuring or Metric' Example !.f.

ooec? 000 0 .

Type IV strategy goes'one step further than Type ICI strategy.

Still focusing on the property, duration; events are measured,

now, not only one to another but in relation to an invariant

unit-time, the beat. Type'IV. drawings capture the exagtdUration

of the foreground events, the claps, by placing them on an

invariant background grid. The background beat is always drawn

as, 0 , while foreground divisions of the beat are-shown
.

against it, E.) . Thus, the continuing iteration of the beat

can always be seen and the relation of foreground events-to it

ismade graphically explicit.

15



-9-

When the performed event Is equal in duration to the.under-s

lying beat, (that is, when foregrbui,d, and background coincide)-

only the beat isshown. When the"perfimed events are some

division of the underlying beat, the beat is _shown as background

and the division is"sh6wn by the appropriate number of dots inside

the circle. Thus, the first two events-establish the rate of the

constant time unit. The beat 'continues on but claps 3 and 4 go.

twice as fast dividing the unit time intotwo. -The 5th clap

again coincides with the beat. Only these drawings, then, capture

a two-dimensional tine structure--the relation of the varied

duratibns of. the foreground to the invariant beat of the back-

ground.
,

. .We see 8 beats and 10 perfOrmed events.beats

the Children abstract a feature, the 8

beats, which is only implicit in their direct, sensoripotor

experience--i.e., they repiesent a Bette of the figure that was

actually not heard or played, noi'a part.of their felt path, but

which was, nonetheless, generated by the figure. A abstracting4;

this invariant unit time, the childreri have also-built general LF

system-with which they can. accurately measure and recons ruct any

events in time. But once again it must be emphasize th t the
,

motivic grouping of Type-II strategy is not displayed. Events

are classified as the same br different in relation only to their.

exact, mea'sured duration; their contextual function is ignored:

'Thus, for example, an event which functi9ns as the boundary or

goal evene.of a motive (clap 5) is represented as the same, as an

event which functions as the beginning of a motive (clap 6)

16
4
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:because each happens to equal the unit time.

Comparing all four strategies, now, we see interesting

contrasts in kinds and numbers of elements, kinds and numbers

of groups and a significant difference in capturing relations

of, slow and fast:

I

A. .000ao 0 0o 0
El 4- t 41.2 4- 33SF' SF

-11.6114 .6 A6/4 4
so 5 F F .5 S 5 FF

6 Maw elf 4e ill -Fast' eleravas

G00000
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Part II

So far I have been concerned with a description of the

characteristics of the drawings and with grouping them according

to the particular features which each captures--the taxonomy. In

_doing so, I have used the term, representationito mean simply

what is-ieoresente&-on the paper and the term strategy -of

representation to mean an individual's proc sses of reconstructing

the figure. What thechild draws, then, rovides the clues to his

strategy of representAtion. .

In developing the taxonomy ;hav tried to emphasize the

special characteristics of each t While I have noted varying
.

degrees of dittanciri4 from sensor, -Mot r mapping, I have tried

not to suggest that one type Is ette Pthan"aniDther or that the

four types illustrate a norma ve progression towards a single

goal. However, there is ano er kind of progression that does

emerge: from Typec to Typ- II there is a movement towards

greater inclusion. That i$, in both Types I and II the focus is
e e

on'action, gesture; in terms of this shared feature focus, Type II

inclides more but not different features. Specifically,- Type /

drawings articulate the larger gestures, and capture the features,

number of events and repetition; Type II drawings include these

features and also further ariiculate and4,group previously um:lifter=

epatiated events in response to change in pace. Tlius, a

Type II drawing is a more complete graphic des6ription than "a Type I
.drawing. And in terms of the task,"itsell ("Draw 'a piqture 13f

1
id
I

,7
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your claps so you can remember them..."), Type II drawings are
4

more adequate because they include more information for later

retrieval (see the notepon Page 4 ).

The 'same kind of reLitionship exists between Types III and
I

IV. Here the focus is consistently on the relative durationof

events but Type III strategy compares events only one to another

while Type IV strategy Measurei the exact dUration of each event

in relation to an invariant grid.. Thus, Type III strategy labels

two kinds of durations--longer and shorter -=but Type IV strategy

describes how much longer and how much shorter. So inIterms of

'.their shared feature focusthe movement from Type III to Type

l'IV is again one of greater inclusion: Type IV drawings include

more but not different information.

Of course, the line between more and different is always

a fuzzy one, sometimes even arbi nary. At what point does more

become different? While j.t may be.a matter of degree, the dis-

tinction between more wand different, here, is striking if we

aomparwthe relation between the adjacent pairs7,.I-II and TII-IV,

with the relation between the remainjng adjacent pair, II-III.
- ----

-. E. Type II drawings capture features not found all in Type III

drawings. In turn, Type III drawings capture features not found

.

at:all in Type II drawings. Specifically, Type II strategy cap-

tilres the grouping of contiguous actions into motivic chunks and

reflects the function of events in the context of these chunks.

Hut in Aing so, Type II strategy ignores the feature, same

,19
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_-relative duration when this occurs across chunks.- Type III strategy

caotures the feature, same-different relative- duration, but.ignores,

even obscures, the grouping of -event into motivic chunk% as well as

the contextual function of events'within these chunks.

This difference in features captured suggests that, the

relationship between II and III is one of disjunction rather

than one of progression. Ithe light of this disjunction,

together with the similaritiei observed in the other two adjacent

pairs, I will compress the four types, now, into,but two: I-74

I will call figural representation, will call metric

representation. Having done so -I would_like further to sug st

that the distinCtion.between figural and metric representations'

found in these rudimentary examples is relevant Also in the

broader context of the performance and understanding,-of actual

musical cotpositions.' Indeed, it .is because of thgse'vicier:

connotations, that the children's drawings gain particular

significance.

In the more'traditional language of performing Musicians,

figural representation has to do with "phrasing", with the

"shaping Of a phrase". The performer reflects and projects

figural grouping in hisdecisions concerning bowing, breathing,

fingering, dynamic stress and the subtle give-and-take of the

measured beat. The figural grouping he chooses derives from

the particular collection and, sequence of proximities as they

occur in the flow of the piece. Within any one p4ce figural

grouping and the figural function of an event may change,

20
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ransform, egroup in ttivOe to particular prox 'ties, particular

contrasts. In turn, any two events that are equal in duration can

take on quite different functions in the figural co text of a

_ given passage.

Metric groups _correspond to the beats and measu es indicated
ss

in standard music notation-meter
1-
in the larger sense of measure

ment of durations in relation to some unit-time (beat) and the

aggregation of this unit-time into lax7er or slower units (measures).

In contrast to figural., grouping, metric grouping rem ins largely

invariant throughout a piece-,. at' least in the is w h which we

are most familiar and most imtned. Thus, the metric unction of

an event will always be'the same or different from an theA4event

in relation to its place on the temporal grid pot in elation to

its particular context. In this :sense, meter pravid = a single

. scheme for defining the function of any event in a g -n piece

regardless of its position or contextual function in a particular

'figure and regardless of its particular proximities wi h other

events.

The distincti8tis, I think, similar to the one n-de by

Cooper and Meyer in their. book, The Rh hmic Structure of Music.

Vhey use the terms, -rhythmic groupincj'and meter. Thei use of

the term, meter, is much the-tame as mine: "Meter is he measure-
,

ment of the number of pulses between more or less regu =rly

recurring accents. When pulses are thus cpuntea_witan a metric

context, they arp referred to as beats."3 Meter, then, eflectS-

3
Cooper, G. W. and Meyer, L. B., The Rh thmic StructUre fMusicx
University of Chitago.Press, 196., p.

21



the regular marking off of time into beats and grops of heats;

it is that dimension of tempoia/ structure which makes counting ,

and measuring possible.

a.2 Rhythmic grouping is more difficult to define, briefly.

However, crucial to their notion of rhythmic grouping is the role

of what they term, accent--a node or nucleus around which events

in a group cluster. An accent is a stinu/us which is marked for

consciousness in some way. It is set off from othek stimuli

I.

because of differences in duration, intensity, pitch, timbre, etc...

The accented (event) is..thel focal point, the nucleus of the rhythm

,around which the unaccented (events) are grouped and in relation

to which they are heard...Grouping is a product of similarity and

difference, proximity.and separation of the sounds perceived by

the senses and organized by the mind." 4

Rhythmic grouping, then, is generated in actual compositions

by many factors (pitch,'dynamic stress,harmony, inAtiUmentation,

etc.4: In our limited example.whIch included only !'claps" of

varied duration and all of the same loudness, grouping must be-

generated simply by a change in pace, a contrast in the duration.

of surface events. In the discUssion of Example 2.1, above, I

pOinted out that the grouping of claps ,-4,and 5 was "set -off by

a change of pace" and"bounded at the end by another change of pace--

an ev4*t of ,longer duration." In*ais example, clap 5', the, "boundary

event"lis the "focal point, the nucleus of,the rhythm" around which

the previOus two claps cluster. Of_course, the focal pointmay

occur, in any position in a geodp. Indeed,.the place of the nucleus

4
Ibid., p 8-9,

O
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is influenced bymany factors in actual music--the larger structure
in which any small figtre may be embedded, the interaction of

parameters 'including the underlying metric
grouping, etc. So, having made the distinction between rhythmic
grouping and meter at the outset, the authors take pains to

demonstrate that it is often a dynamic interaction between

rhythmic grouping and meter that defines, even generates the

particular rhythmic structure of a given passage. Finally,
. Cooper and Meyer emphasize the importance of rhythmic grouping
in the performance of music:

There are no hard and fast rules for Calculating'what in any particular, instance the grouping is,_ -Sensitive, well-trained musibians may-differ.- Indeed,-it is this that makes performance .an .irtz--that :makesphrasings and different interpretations of a .piece OfMusic .possible. Furthermore, groupin5tayat times'be_purposefully 4ambiguous. and must be-thus Understood.--rather thin forced into a clear decisive-Pattern. Inbrief, the interpretation of-music--and this is what-:analysis shouId'be-'-is an art requiring expetience,
.-understanding and sensitivity.

Now, the intriguing
thinTiboUt the-exiMples'of children.' s

drawings thusfar-it that these two aspects of rhythmic structure
emerge in such a clear and distinct way and yet they are always
,

separate-=the:drawings capture either figural or metric features..4r! -
i

:The simplicity-of the figure, itself, is undoubtedly°ofie factor--
its brevity, its restriction to but claps and varied durations,
its unambiguous metric and figural grouping structure. Further,
it isnot surprising that A child chooses to, ,or even is only -

able-to, deal with one aspect at.a time., $ut'the question arises,'. . 5Ibid., p-

L
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;
,how does this dynamic interaction, so crucial to musical per-

formance, develop? Under what circumstances can we findit, what

explicit formsill it take, and what effects will it have on

learning and understanding more complex music? rn the next section

I will preseri7 two sets of data which hopefully will serve as a

beginning sed towards confronting theSe issues.

AWL

14k

24.



Part 111.1

1

Stepping back again to the mini-world of simple rhythms and
_

I

children's drawings, consider the next examples 14hicti were made"
.s

by children in grades The partimilar figure I will discuss.

was one of six that the children were asked to clap and draw.

The children first listened to etch figuA played on a drum, then

clapped it back, repeating until the obserVer was satisfied. that

all the children could play it correctly. The next instruction

. was the same as in the previousexperiment: "Draw A picture of

your claps so you can remember them next week oilso someone elie-W:
4

1could play them." In addition, the` hildren, this time, were
,

./. .

asked to "put in numbers that seem to fit." plat this instruction

-, _ was given only after theV,had completed their.
t

draWings.and was.

..
coupled .with a repeat performance of each of `the figures. Tutting

in the numbers, then, was a second pass at reconstriacting the .

figure, this time using another mode of deecription. This was

important for two'reaeons: 1) -It gave _us a chance to see if a

given child's strategy was simply one possibility -with anothbr

just as available. 2) It.als6 shed some light on how the

change in medium of description might ipeluence the particular
.

feature focus. (-

b J
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The.second pass faCtor together with certain characteristics

of the figure, itself, 'produced interesting results: many of the

drawings.are *hybrids in relation to e previous taxonomy- That

is, any of them include a mix of strategies and thus do not fit .

neatly into one type or .another. As ra conequence, they provide

useful data for pursuing .ibe question of just how figural and

metric strategies can ,.interact or influe9ge one anotlier.7..--/

L' First, some pure examples:

.Type II: -

AfIX 6A,A6.,A4.64,6,
1 1 1 A. g._ a_ 3 3Type III:

3.1q, cf:3 1:1 13
Type IV:

14_

te Z.:41

4,14 ETEM Earn
A

10-8 EDXXIE11XsKiaint la, 12 11 It. 10.
In Example 2.1a all events are drawn w the age,size and.%-#

shape. So, die drawing, 4tself,- is like a Type I drawing- -a

series of undifferentiated claps--but, still, not performed on
..

the paper like a typical Type I drawing; The numbering clearly

shows motivic groupir5: There are three groups: ,Group 1 (1111),

Group (222) ; Group 3 (33). Thus all the Members- of a -single
... .

gesture .are assigned the same: numb and there' is a serial. pro-
* v

gression from one group to' tima..next. Contrast in pac is .

- '11°34: A
entirely embedded in the fi alr2sponse:,like Example 3 of

the earlier set. Exampleklglis ticluaed becauseit.siiggests'
N.,.

.-
.

a dif ferent way of chunking "the: f e . , a .,dif f &rent

a.

26.
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4

"interpretation ". Claps'2-3r4 and 5-6-7 are clearly bound together.

theAll"go together" is a single gesture. the graphics are similar

to Example 2.3 in the earlier set, indeed, the figure is the same:

The darkened, squares, are all events of longer

duration, but they also seem to suggesttWo goups of a different

kind: the first clap is a free-standing group with one member,

only; the second group has two members both with the same duration.

Thus,--the meanswhich generate grouping, especially in this last

instance, are different from the means which generate the bound

together groups. I will return to this example later on.

Mit

Example 3.la is unambiguously durational. Longer durations

are given bigger square shapes, all shorter durations, smaller dots. The

numbering names the two kinds of durations--longer durations are

named "1", shorter durations are named "2".

fAtxample 4.1a the unit time is drawn as a circle, the-

performed events as squares. So when there are two performed

events-for one unit beat, the perfOrmed events are contained .1

within the circle. Example 4.2a is included because it captuies

not onlthe two kinds of events a and XX and the two-dimensionil
4

structure of IL-laBeat as related to performed events--but alSo

the.proportional relations between two constant time units--

'the faster pulse (1 2) and the slower pulse ).
.

Now to the hybrid examples:

DaccEin on 0 0
.2 s I Q. 3 a- S

4.-
2 7

>

L,11
1:123 1z3

9

ILO 1* 111111P 1 1

S oo,t eor

-
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First some general comments, after which I will deal with

each example in more detail. Each of the hybrid examples presents

a different mix between figural and measuring strategies.
6

H.1
. _land H.2 are similar in capturing metric features in the drawing

and_figural feaiures in the numbering. 8.3 and H.4 are particularly

interesting in that the drawing, itself, captures both figural and

measuring features. But when adding numbers, the H.A drawer used

a figural strategy while the drawer of H.5 preferred to focus on

relative/duration.

Most interesting is that even when the strategy is figural, _

the particular chunking can differ. H.3 and H.4 tuggest the

same chunking asa..4-bi-while H.1 and H.2 suggest another way of

chunking'the figure. Thus, these are .two different "interpretations"

or two different "phrasings". The question then arises just what

features of the figure influence the performer-listener's "inter-

pretation "? The qUestion.eis sllnificant because it is this sort

of difference in feature focus which often determines differing

interpretations in the performanceof actual musical compositions.

6
, All tfie hybrid examples combine Type II and Type III strategies
in various ways. We found' no instances of Types I or ZV combined
with other strategies.

ti
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The drawing, alone, in H.1 unambiguously captures the. two

kinds of durations--a pure Type III strategy. The second pass

numbering shifts to a figural representation; it assigns a series'

of consecutive numbers to contiguous events rather than naming

like events with like numbers. Thus, ExampleH.T mixes type III

strategy and Type II strategy.

But 4ignificantly the motivic grouping suggested by the series

of numbers is different from that found in the purely motivic '

strategy of Example 2.1a:

TITYTTAT
1 1 I I 2. 3 3

n. I r r
Specifically, the'groups in H.1 begin with the onger duration,

, the shorter durations follow after; the groups in 2. a end with

events of binger duration, the shorter durations going to them

( ,1,17 vs r1 J '4. It is a difference in, interpretation or phrasing

Which Cooper and Meyer describe as beginning-accented in,contrast to

end-accented. The difference in interpretatiaN.n H.'1 is probably

influenCed by the.initial metrics focus. With the initial focus on

relative durations,the figural groups tend generally \to coincide
,

with, to'be contained Within the larger metric units, thus



s. A*

-.

\IS rather. than crossing 45Ver:- thml -,ft- 2.12.14,--

OA a

Thus,, the motivic groups captured byyche:Secgifili-44tster
:

essentially metric groups.. However, 4_ tpa.i.s.1.-41.,tM4g.:Juigill4ripg
A.

(see Cooper and Meyer's

time, not on the surface events. Tt Fbuld thUscassig74, nixmber6 only

to each of the 7 unit beats and in,addiitioivould,-Sh* the equally'

invariant grouping .of these .units into twos tnot thres): 117-0114111-
14- W-1 4.-

But when putting in the numbers in Example #.1, the is
;,.

influenced by his actions: That is, he counts on the- performed

actions rather thah counting off or ticking off the invariant unit

beats which need to be extracted as another dimension of the

structure. Still, while his focus shifts froM7keasuri'ng to-felt

path, .the initial focus on measuring shows

up,of performed actions coincides with the

through- -the tounting

larger (or slowei)

metric unit. Thus, the figural grouping is, itself, influenced.

by both action and measuring.

'. So the purely figural focus represented in 2.1a is in.response

to the child's. immediate sense of clustered actions, df moving
.

towards the accent or goal. In.H.1 the child's initial focts on

'the regularly recurring accents which m4r4 off time results in

motivic groups that take off frak these accents rather than moving

towards them. And appropriately, the result is a set of. relatively

.symmetrical chunks: 1iniAmtW...4. The first two groups are

identical and each group has the same number of events. Only.the .

final' group crosses over-the metric unit to make an end-accented

- 5
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'final cadence but still comes out-even in neat 3's. The symmetry

of these figural-groups is in contrast to the assymetric groups

of ?.Ia. There, the number .of events =and the Set of - specific

durat4ons is different in each grbup: Jitti/Witan4 yet, the.tj
strategy for what generates a figural group is equally consistent.,

specifically, events cldster together in'relatiion to the, node .towards

which they move: clap 1 belongs to those that follog-it simplyimply in
.

order not to stand alone. The figure, /1J: . is a compelling

gesture because the relafively ldnger auration at the end and

because of the faster claps which gravitate towards it. The
.

. :. ,.

repetition of this gestural group establishes a normative grouping4 ,

sttucture chatacterized by a total duration of two beats and end-
-

accented. The last two events bdcome a group, then, as a variation

on this norm--it also includei 2 beats and is end-accented.

j unrv7jExample 2.1b can now erstood as a refinement of 2.1a.

the first clap is left o stand alone, the subsequent change of

pace separating clap 1 from those that follow. The varied final
. "

group is distinguished from thosethat precede it because its surface
1111 _

eventsehave the .same'duration7-it is a group as a result of the

preceding context.

Example H.2 is included because,while it is similar to H.1,

this child relinquished her motivic strategy at the end in favor

of a consistently durational focus--i.e., the longer durations are

consistently named, 3. rncidentally, thereverse numbering in

this example (3 2 1 rather than-1 2 3) seem!3 to emphasize the

31
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impoxtance of the accent generated by, tie 'onger durations--the

larger number somehow implies more weight. In these terms, the

performance of H.2 would suggest a fine crashing casence at .the

end. This interpretation of the figure is giaphically and:ChaAingly

reinforced by the descending line of tepees on be final three claps-7

or are they Indian drums playing?

11.3:1 1" 111 1 10 1s111'111'11
i t 3 ht3 .57*0547-5T5-

H.3 and H.4 are perhaps the most interesting examples and,'

indeed, have thegreatest implications for teaching and learning.

We found many examples of this kind-of notation. A. crucial aspect

of these drawings is that they, like Type I drawl , wdre

played on the paper. As if simulating the time cont'inutim, the'_

children moved their hands continuously.across the paper marking

,off this time continuum with their claps-lines. The result is a

literal spatial analogue of-the temporal relations of the figure.

And the trace left captures both motivic and dUrational features.

The spaces between lines show relative durations and the lines

themselves' shoal the events and a visable clustering of these

events . But it is the spaces which create this visable clustering.

That is, a relatively larger space on each side of a set of- con-,

tiguous dvents -forms the' contiguous events into a s .f- standing
grotip; a single event separated from those cdntiguous to it-by

a larger space stands relatively Alone. The visable grouping which%
t

resu).tsJe.s
;

the sami as the motivic grollipIng expressed by Example 2.1b.

32
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. Substituting, Itow, longer duration for larger soace,ye cal' trans-
*

late the visual-spati41 grouping into durational terms: A

relatively longer duttion on each side, of a set of contiguous

events forms a self-standing group of the contiNtis events; a

single event of longer duration stands relatively alone. The .

first part of this statement is simply another description of the

grouping process which was described earlier in terms4bactions:

A motivic group is "set off by a change of pace and bOunded at
4

the other'end by another change of RA-Fe.' Thus,the time-space
4

analogue created by actual movemAntegkhaiga in an immediately

visable way the motivic groups captured by a figural strategy

and alio the durational means captured by a metric strategy. We

have, .hen, another 4xample of the relation between durational

-
and motivic -features--in this case, one of cause and effect.

But notice that the motivic grou ping o4, these last drawings is

not the

Indeed,

clusteri

same as that found, in H.2:

P O 1 1 it, til l I 11.2" ZlocZ062 w
34:4 /113 13 A IA sat34i

3 2C(

3
. -

e grouping pf H.2 patently conflicts with the visual

g of H.3 and A.4. The 4itference in the strategies

from;whicb each of the drawings derives should make clear the
.

'powerful e feet pf tfielkieurities given to
1 .

) Remesakier that ,the- drawer of H.3 began4..
. _

-

. -- .

paiticular features;

with movements across

the pag;.: .dpicint;can be' ecoppared to the steps of a dancer

path is punctuated by the

steps arrive at a."hold":

moving Nacrois,,the Inge. The dancer's
P .

-

.1.ndattarkiforked:wben:faster (running)
;

' l

hat -ittat

3

(
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Like the child clapping, the dancer's actions go naturally towards

the 'hold', the accent. It is in this sense, ,:too, that the felt

path of the-blapped figure tends to go to the longer durations--

i.e., the groups are end-abcented: Jill S3
.

But, recall, now, that. the drawer of Example H.. did not begtn

by actually performing her actions across the page; instead she

reflected on these actions to capture longer and shorter durations.

Then, looking back at her picture with its focus on durations she

counted down from the first longer duration to the next and started

over again,. In this way each longer duration marks the beginning

of a new group; groups thus become beginning-accented. The priority

given to metric features leads to a different interpretation.-

, But how could the performer or the dancer project this con-

,trasting grouping in action? Try to walking ,the rhythm

so that the running steps come at the, end of a .group--i.e.,

the faster steps separated from the hold:: Li -1.3 LpO
leKtle ruAl Vold kun nal

It's hard to do; the running'_stei5s seem irresistibly to'spill

over to the hold. One .way to keep the running_steps.from spilling
.

over is to explicitly 'Mark eagir -31 with._ a stress, perhaPP

a stamp. This way the,running-steps will seem to go down, (in
. ,

.-sound) from the first stamp and to begin again with the next
'dr If

stamp: . 1/4) LI In clapping the
.

figure the same effect can be-created by simply playiig the longer

duration 'louder: )7) 1 x;
7
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From this it should be clea'i- that given only durational

contrast, a relatively longer duration will naturally create an

accent and, in action mode, the felt path will naturally lead to this
, -

accent to create end-accented groups. -To transform;these

naturally.end-accented groups given,by durational contrast, alone,

such that the longer duration becomes-the front of a motivic

group, the accent must be reinforced by stress.. Thus, to project

.a grouping derived from durational focus (e.g., Example H.2) it

is necessary to add the feature, lOudness, td the given contrasts

in duration. And now the numbering 3 2 I found in Example H.1
I 4

can be understqbd as directions for performance, too. Cooper and

Meyer put it this way:

In this admittedly difficult problemof,grquping there
is, however, one fundamental set of rules for the
organization of relationships within groups: durational
differences, which necessarily result in the temporal
proximity of some stimuli and therefore in the separation
of others,tend to'produce end-gccented groupings; intensity-
differentiation,tends to produce beginning accented groupings...
Thus, as we shall see, a normally end-accented temporal
organization may .41ae made beginning-accented by placing a stress
on the accent... '

We can new go one step' further and- say that the choice of

interpretations between beginning.-accented and end-accented groups

is influenced by the performer's initial representational strategy--

by his/her inital feature focus. That is, a_particular interpretation

will be influenced by' a focus bn the natural punctuation

resulting from the felt path of -durational differences or,

op the other hand, a-more.reflective strategy with its focus on

7
. .

Coopei, G; and Meyer, Ls, or. p. 10.
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suring and counting of recurring units. The former 'will tesult
. _in end-accented grouping, the latter in beginning accented,.grouping

;and will require the addition of stress if it is to be projected .

in performance. This, then, is an explicit example of how priorities

given to particular features can influence a performer's inter-

pretation (literally reconstruction) of a given figure. And if

the performer can freely move between figural and metric strategies,

(s)he. is in a position to choose the more appropriate interpreation

depending, for example, on the larger context in which a figure is

embedded or even on the particular character (s)he wishes to-.

project.

'Finally it is not surprising to find both motivic and dura-

tional numbering in conjunction with.these last drawings since

the drawings, themselves, capture both kinds of featukes. Tn

H.3 we see a purely motivic.numbering in the second pass. (In

-contrast to 2.1a, _the numbers progress serially within each group

rather than from one group to the next.) In H.4 we see durational
a

numberi.,ng--all longer durations are called "5" and all shorter

durations are capriciously called "O!,.. Thus, the spatial analogue

can lead its perforther-drawers either way. ,For this reason it

becomes a very powerful vehicle for encouraging the crucial inter-

actibns between figural and metric strategies.
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Part 111.2

In another rather informal experiment we showed 10 adults

and a children the.examples on Page 1 randomly arranged, and
4

asked,them simply to clap the figure. The players were told

beforehand that all-the drawings represented the same rhythM.

Each of the ten participants.performed the rhythm correctly

almost at once. When asked, . "Bow did you do that?", each player
. .

-identified either a Type II or a Type III drawing asithe basis

of his/her performance.

The purpose of the experiment was to see if individuals of

differing ages and with varying musical backgrounds would choose

one represent4tion over another and to see if they could, decode

representations that were 'not congruent with their initial choice.

In fact, individuals who-did not read music {even those who played

a little "by.ear"), always chose Type II drawings. Those who were

performers who did read music, invariably chose Type III drawings.

In addition, participants spontaneously rejected drawings of ,a

type different from the one of their choice; They insisted that

such drawings were Wrong or else must be a different 'rhythm.

Once again, then, we found the didjunction etween figural and

formal strategies and in these pure exal a resistance even

to the possibility of "shifting focus from le to the other.

Instead, participants often spontaneously "fixed up" drawings ,

they had labeled "wrong" so as to make them congrdent with their

own strategies, They could not initially shift their focus to

37
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make it congruent with the represented'in.4 drawing that
was non-congruent with, their own. -

Only later,, and often with considerabie difficulty, some, but

not'all participants were able to integrate, thei.trategies

sufficiently to see that each type captured different but valid

features of the figure. I will return to the signiflcance of

this klint at the end of this se#sion. ,/

Most revealing are the instances where individuals fixed up

the drawings to-make them fit their own strategy. In these situa-

tions, participants doggedly maintained their inital figural or
. forjal mode of representation, impbsing it often with considerable

im agination on S drawing of another type.

For instance, one adult Who had playbd the rhythm f9am

Example 2.1, said, "How*can Example 3.1 be the same rhythm as

Example 2.1? He then suggested that: "Example 3.1 starts in

the wrong place.. If you.begin with.the two small triangles,

then you can wrap it around".

In this'Way-te neatly imposed. Type II strategy on a Type:III

drawing. That'is, te foUndj.n Example,3.1, contiguous, like shapes
.which matched his way.of grouping the figure intomotivic.ctunks,'

He-had only to 'read smaller'- shapes as slow and larger shapes as fast.

38
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Another type II player said of Example 3.1, The two little

triangles are am'echo and the piece ends heres.

Eitta

A Type III. erformer on the other hand, suggested that,

Example 2.1 was 'hard to plays. "The 5th clap is wrong because

you have to wait longer there; it's'hard to play it with 'a short

clap there." His performance was: j jj TIP
iHe thuS decoded and performed the Type II drawing as if it were

a Type III encoding. He assumed thatr like a Type III drawing,

larger shapes stood for larger durations and smaller shapes for

shorter, and he,then actually played the drawing quite literally

in those terms. His strategy,'in turn, led him to conclude that

the'drawing did not properly represent the rhythm,'il was wrong'

/ not his decoding. In...pontrast to Type II-playet4/:thAp:Type III

player made no attempt to fixup the wrong drawing; he simply

,

4

perfoimeil the set of durations in terms of his mode ,of represen-

tation.

From these examples it seems quite clear that performance,

indeed understanding, of a drawing is in terms of the depaaer's
. ,

kRpresentational strategy. If the encoding strategy is non-,
\

congruent with his own, the 'decoder concludes that the encoded ' 1
.* )\ . ya. , .

i
message is wrong, is incomprehensible, or he reinterprets the

4C.
%'

.

4
3 9
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Ks

t'

4

representation to make it congruent with-his own. Even though tbf.

participants had been told that all the drawings represented the

,same rhythm, none engaged the possibility that his own iepresenta:-.--

/tional strategy might be different froth that of the encoder or made=

an effort to .discover wh* the ,difference might be..

The next phase of the experiment focused on just Chis issue.

The various representational strategies were explained to each

participant. The features caatured by drawings that were not

congruent with the one of the participant's choice were carefully

described. We were especially interested to seeif participants

could bridge the gap between Type II and III. In each case the

participant visibly resisted giving up his owh mode of representation--

i.e., restructuring his way of thinking the figure and thus, shifting

his f6cus to differen features.- Most interesting, When ,restructuring

from Type II to Type III did occur, the participant turned 'against'

his previously favored drawing. For example, a participant who
er

had-originally played from Example 24 on grasping the features

capturedby Example 3.1, said "*,Then Example2.1 is wrong."

Another player managed to make the shift quite explicit:Tile",

woman who was initially a Type II performer. and who described'

Example 3.1 as showing "an echo", drew Example 3.1 underneath-
!

Example 2.1ana said, "They are the time in between." Her focus

shifted from motivic grouping to measuring durations.

-2.1 ,00000 00000
11:11,221.1A

.
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To trace the whole prOcess,.the 'following is the history of

,

one college student's behavior duringthe exp ent. He:began by
sr

playing from Exampae,2.1: When asked how he knew how to do it,

he said, "Well, you can see that the three little-Opes go. together.!
. A As .

He then ideAtified Examples 2.2-2.4 as similarl-to 2.1 'and` typically

rejected the others as wrong. When shown how to decode Example 3.1,

he looked confused and said, "I really have to rearrange my head."

Curious, then, about Example 4.1 he conjectured that, The three,

little ones,*(in Example 2.1) are two dots AND the circle but

Iit doesn't-go on right, There are.. too many circles and the dots

0 0
are in the wrong one." Like the other: participants, he found a,

way of decoding the drawing so it was congruent with his original

: . . 4W
Type II decoding strategy- =i.e., Captured motivic grouping.-....-

.

Hethen simply re4edted what he couldn't fix as wrong.

Finally, it was only the adi4tS, and not all of them, who
. , . .

-were able o grasp that each drawing when taken separately, captures
-..

- _
-- 'a paricular feature, a. particular dimension nsof the struatiewhili

a

0

in their collective capacity they create a Multi-dimensioffal

descriptiOn of the .structure. To grasp this collective aspect

of the drawings, an individual must be willing and able to shift

his.repreteptat,ionaI strategy. Moving through the drawings,the
,,

experiencel,s one bf flipping from one set features to another,.
. ,, .. ..

.

each ;time fomsing:on and apprehending new eathres and, indeed,

a different structure.
.

- .

. 41 JTa
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But to acquir the Abilliy to flip features requires, first.
-. cl-

of all, a willingress to accept the possibility that there are

other features than those which At' initiallynitially griki= -to entertain,

the notion that there Is more than one window to this little 7 .

world. The willingnessthere, you hitst also have access to those

features which are not included in your spontaneous representation.

Th s was not possible-fOr all participants. The young'children

d ditficuity with metric representations and, as I shall show,

th s was a question of.the&velopment of fundamental cognitive

tool Thp professional musicians, for quite other reasons, had

trouble'accepting figur encoding. Naive Type II adults proved

the most willing and a:hi to shift strategies but.aven they tended
,

to .hold Last to "the rig t answer" as they turned agatlist their

initial Type II decoding.

Thsoe who could gr sp the richness of description in the

'collective set-saw that none of,the drawings was' complete

description of the' figure,, that only together they captured the

varied facets of-its-strueture. These participants either had,

or were how ,on the way toward a higher level,strategy'that could

integrate both figural and formal features.

Ip-'NPart III I have shown various ways in which figura

and metric strategies can interact. The hybrid examples, ill

trated how .a particular mix of strategieS and the priorities given.
As--

.each can inflfience the way an.individual thinks the figure--e.g.
, 0..

metric focus can influence the way the performer moves through a
.

.11
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felt path.

In the encoding-decoding experiment I showed how an individual's

decoding of a Particular message will depend bn his own encoding

strategy. If there was incongruence between encoding and decoding,

the participant rejected the encoding as incomprehensible/ fixed

it up to match his own representation or concluded that it was

simply describing a different rhythm. done of the participants
ti

0

initially considered the possibility that the feature fOcus of a

particular encoding might be different from his own. The oppor-

tunity to shift focus was met with diE;comfort; only a few.parti-

cipants were both able and-willing to flip from, one, steategy
e
to

_

D
rt lc

4

another. Finally, I suggested that'with the ai:dlity to integrate stra-
.

tegies- the individual can gain the power to manipulate the figure in his

imagination, to chose one interpretation over another, or later,.

even to transformithe figure into a new, but still related One

as.he isolates features keeping some the same but chinging others.'
. .

. .

In the next section I will disduss the implicatiOns of this

ability to isolate features, to integrate them:ih new ways and .e I o

thus to arrive at a new reconstruction of the'"samen phenomena: .

$ . . 6 4 . , - -
Particularly, I will show the implication's 'of this higher level

. ,
.

strategy for the perfotmance and understanding of music and .also
. Q' .

some implications for teaching and learning in other domains as

well.'
.1

.
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' Part IV.i.

ImpAcations for teaching aid learning

+owl/..\

Before p1.1ingingato 'this discussion, I would like to summarize

as clearly as possible the distinctions between the twoStrigtegies. .

Figural strategy is based on sensory-motor response, on a felt path

geherated by bodily movement. As it develops over time, this felt

path becomes more highly articulated, its representation captures

more distinctions and more landmarks--it becomes more specific,

more refined. But, still, figural strategy maintains a .focus on

contextual functions which result from the ordering of events

and their durations within a particular figure. 'V.ietric strategy is based

on the lassification of events accordingto durationifinvariances. It

provides a scheme for naming events regardless of contextual function

:...and regardlesS of the position of the event in a particular.
,

.
,

.figure. Thui, events with differing functions (beginning, .ending)
-

.

.

will-be the same if they share the property, same position in the
. . ,

. .metric, grid. Metric strategy provides, then, a single time through

which to describe the varied times'o.f*the,whole
. .

. I have tried to 0Monstrate that individuals tend tci operate

in one mode or the other-oven rejecting as-irrelevant or wrong,

features captured. by a' strategy other than their Own At the samef

.-tite I haVe stressed that both $cinds of features are valid aspects

of the stricture and hinted that both are necessary for-productive

Darning and for intelligent musical peiformance and understanding.

Ylr
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the trick, then, is to use one strategy to enrich the other;

metric or formal strategy provides access to abstractable features;

tto the separation bf elements, and therefore to new means with

which to build relations or to understand those which may be at

,first incomprehensible.: Formal learning thug leads to the

"surfacing" of features which may have been hidden in their

immediately perceived,,,fused relations. This kipd Of looking at
a

the phenomena, ratherihan directly responding to its effect

leads, then, to awareness of new features. These new features ca n

fl

4 ,

;

ss.

a

.5

4"5 er

io 0.3
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later become integrated Into Immediate apprehens ect, figural

experience is enriched, made more complete perhaps even restructured.

In this way, too, affective response can be transformed. What was at

one tine a boring piece can later become'a dramatic piece simply
. -

because the features ciUcial'to the drama are now accessible, a

functioning part of the context.'

Turning now to the possibilities
-

for,intervention, we considered -

.

all the data I have described thui:far, and tried to design a

teaching-leatning situatiop .hat would lead children towards the
.

ability to flip focus and Oentually to anintegration of the two

strategies. Our own strategy was initially set off by certain

specific aspects of the data. The clear disjunction between figural

and metric strategies seemed. assoc with ageend development.

The two'extremes of the strategies we found only among the two
.

extremes in our age group, That is, Type I.drawings were fbund
,*

t-
among the very youngest childrep-6 7'year oIds; 'Type IV drawings

.

weref'dund'on1S, among the Oidestohildreit--2.1-7 I2'year olds. Then,

in the decOding experiment it was clear that the-yognger childrenI

would not accept_meiric representations as valid' nor .they
, .

.
-

decode Type- IV drawings at all, In contrast, _the older children
4 :

and .the adults seemed only.to need another Vehicle of description

in order to shift theirfocus from.flgurar.io, metric. features. Given

another notation, theaadUlis cOuld:Iif.someiohat reluctantly) direct,
_ .

.

.' -
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their attention to these other features of the figure. Thus,

' they were quite capable of thinking in terms of 'an invariant

wait, a single time that would apply to all events and in relation

to which varied durations could be consistently-described. The

adults clearly "hid"- the concept; it was easy, ly analogy

with its pperkSon in other domains, to apply it to this set of

phenomena, 'or the younger children it was another story. Put

. in the context of general cognitive development, it seemed clear

that indeed* a cognitive ,leap was necessary to bridge the gap

betweenfigural 'and tetric representations. Centered in their own

actions, their felt path IiiIrperformed events, theyounger children

could not distance themselvep--fron4 reflect on, this sensdrimotor

Mode sufficiently to capture an underlying, invariant unit which,

4r'
though generated by the performed events, is not aptually.present .

in them.

A more extreme version of behavior tied to action may make

the developmental issues more clear. We found among the drawings

of the youngest children (roughly 4-6 years old) pictures which were

, simply a series of squiggles or.jagget lines, they showed neither the

correctliumber of events nor any indicatiori of 'grouping:
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These children simply played-drew some motions on the paper.

In. contrast to Type I drawings, the trace left. shows only a series

of undifferentiated events. Even the graphic. use of a spatial gap to ,

capture the larger motivic chunking of the two repeated motives,

as in Type I drawings,
.

is entirely missing in these drawings.

We see only diffuse movements across the page--time marked off by

an undifferentiated flow of events.
A

In comparison to these earlier drawings, Type II strategy

can be seen as a highly developed and consistent mode

But, still, as long as a child remains centered in his

first tracing them on the paper and later articulating

of representation.

own actions;

them into

figural chunks, his focus remains on the relations among immediately

contiguous events; it is dependent on the fixed ordering. of events

ather,than on relations to a fixed reference. Piagetsvves.the
. ,

term "perceptual' or "intuitive' to this earlier stage 'of development,
and describes what I have tall pd figural groups as "perceptual

structures". or "percelual sets."

The construction of "perceptual structuresr involves:

Acts which consist solely in coordinating successive.
perceptions and (also successive) overt movements (which)
can themselves only be reduced to a succession df-sttes,
linked by brief anticipationsand reconstructions, but
never arriving at'an all embracing repreientation; the
latter can only be established if'thought makos these
states simultaneous, and thus releases them

-
fom temporal,

. .sequence characteristic of action.°

-PPiaget, a., The Psychology of Intelligence, 120.
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But there is an important difference in the tasks involved: Piaget

is describing, here, the behavior of pre-operational children when

confronted with the task of sorting. qbjects that "go together"

bysinvariantpiolierty (color, shape)..' Given an array of shapes

of varying,colors, a strategy inflnenced, by the child's Particular
fl

"temporal sequence characteristic of action is, of Course, inappro-

priate to the task. Typically it results in the child stringing

Together shapes in a long chain, shifting from.pme. property to
*e-,

buildin4-Na train" or "a house".as he moves__

of objects'inta kind of "felt patie.. But sihen

the other or even

through the array

.

the task is one of" reconstructing the "good'perceptual forms" of

rhythmic figures, a strategy which_focuses on #Nsituational properties"

on "terdporalsequence% oil *successive pexceptiohs and successive

overt mov"ements" seems entirely, relevant. <Thus, we might hive
. -

: . .. ,-,
.expected to 'find the eeonstiubtions characteristic of Type I;

.
. .

stiatbgy coinciding develOpmentilly with the'constructipn'of those
.

.

. .

"perceptual structures" which .pre-operational.qhildreff'make when
.

4
,

,.-- . -

confronted with the cAissification task. But remarkably the fully

developed figural strategx ;enacted in. ype II drawings occurS<
.

,

only-when children are welljntq concrete operations. Only then,
.

.. .

do they capture the relatibn

motivic or rhythmic groups.

groups, Ste generated by the

s which aiticulate the structure into
. .

And this.is so even thiwg4 these

particular arrangement .of durations,'

by events that .."'go together* as'a.reSult of their Nsituation."r-
. ..

4;9,
if

,

,
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as.a result of the particular contextual embedding in which

they' occur.
I.

A parallel that comes to mind is the extremely close develop-

mental link between seriation and classification. In the striation

-task the child starts off with a highly acceptable "good perceptual '

form" which be is 'asked to reconstruct. Classifications, in

contrast, are hot only independent of such perdeptual,forms but

the child is even hindered by a tendtncy-to bd influenced into

making good *perceptual sets". Thus, one might think that sertations

would occur earlier than classifications. But in spite' of their

differences, strategies which 'deal successfully with both the seriation

and classisification'taSks are marked by similar developmental

turning points at ages which are roughly the `sane-.9

Type IV strategy is also the result-of .c.rear developmental

from the comparison of durations one .t.16 the other

4 in Type drawings to measuring exact duratiori in 'relation to

an invariant unit time in type IV drawings. Indeed, Type IV

strategy seem to require the same kind of operative development .

that Piaget has observed in.the child's construction of the
. .

The'notion of time as it fundtions 'in theiMuch more Complexcompliat-w.

rel4tions between duration, speed and distance-Covered.

A fully developed metric strategy similarly requires the child

to distance himself from immedfate experience, to remove events.
.from the particular' ordering-in.which they occur by making'them

1
t'1 . ' *r

q ,
, simultaneous in, iMagination'and by comparing them with an inliariant-

, . 4

grid. -,The development into metric strategy,must wdrit until: ___
%

.

9Piaget,
#

J. and Infielder, B., Early Growth, of Logic; pp i; 290 - ?95.'

4 5 0
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...temporal relations are merged inthe notion of a single
time, or the point at which elements of a complex.-are
conceived as constituting an unvarying whole or the in-
equalities characterizing a system of relations are 'Seri-
alized in .a single scale...arriving at a system whichis
both coMplete in itself an4 indefinitely extensible.

-But interestingly this capacity-may at the same time deprive

the listener-performer's experience of the qualitative effect of

these relations. Piaget, himself, emphasizes the necessity for

coordinating the two modes of representation:

We must establish a mobile unit that lends itself to-
repeated application (iterafilen) and to substitution
,for any other unit in the series [the invariant unit
time]. For example, the it', A, might be such that we
can say B=2A or C=3A, etc. Now since that duration can,
be substituted for any other, it loses its distinctive
quality. So as soon as it comes to distinguishing be-
tween any-two A's (e.g., two 'different hours) ;ye are
forced to reintroduce their general succession in the
form Of the precifefirlir in which the identical-motion,
X, was repeated.-

1
°Piaget, Sean, The Psychology of Intelligence, Littlefield,
and Co,,, 1960, p. 139.' -.

11Piaget, J., The Cfii1A,Conception of Time, Basic Books, Inc.
1969, p...175.

12 Or coMparecthe, distinction with this comment of Wittgenstein:

Adams

Considei what makes it possible in, the case o physical
objects to speak'of two exactly .the same, r example, -

to say -"This chair is not the one you sa heie yesterday,
6ut'is exactly the same as it." Wittgen n, Ludwig,
Philosophical Investilations, The Macmillhn Co., 1953, p. -

The whole question of repetition, of the "again" phenomena needs
further investigatibn. I will turn takthis issue in the subsequent
papers. '.

C

13I am grateful to lierminairiciair de- Zwart for her careful reading

of, the manuscript and particularly-for her very helpful suggestions

in this seobion cohcerning-the.eelations of, the data to development-

and to the wovk. of Piaget.

51
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So while Type II strategy seems to focus on-something like
-'"perceptual structures" and Type IV strategy on measuring and

classification, 'both

and development and both

of rhythmic structures.

occur through a process -of growth

are necessary to a full'representatibn

In designing our teaching strategy, then, we needed to

.consider:two fundamental aspects of our data: 1) both strategies

provide powerful tools necessary for representing' even simple

rhythms -; and2).the cognitive capacities necessary for metric

strategy are probably inaccessible to the youngest children. We
1thus focused our attention on what seemed to be "transitional

children"-Tfor example, those who had made 'hybrid. drawings. But

in trying to'show them hbw metric strategy worked, we were-deter-.. !

minted to giv, the ehildren the power of\these formal analytic tools .

without depriving them of the equally important capacity they weEet

so adept at,' namely, their responsiveneps to vontext4 to fuction
and to the qualitativesense of gesture and Movement through time-,

r

y.
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space. The difference is almost one of becoming and beings --of '

change (gets-faster) in contrast to static definition %twice as
,

.

fast)".

Since the spatial analogue notation so powerfully captured

both kinds of features, we chose it as the, best vehicle of

description. To bridge the gap between action and reflection bn
I

it,.we presented the representation, first, in an'action mode.
.

Working in pairs, cine.child.pulled a piece.

of paper slowly acr ss the tible while the bther played a rhythm by moving
>

his/her crayon Jup and down "in place",oliee the moving paper.ading'back:t0

the beginning of the trace.left/ the drawer then played a:steady baat

in the same way. If drawer and puller managid .to maintain the

same pace, the. same tempo, the-result wawa two dimensional
A

drawingi-

a

* .4. r

n 'Iii

Thus, through their actions they could captuFe the features of both

figural and metric structure. The initial "performance" captured

figural groups defined by the larger space-of.7time between events.

The second pass supplied the invariant unit. PLooking.at.the

result of the two perforMances, the children could see directly

53 I
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the coordination of beat and piece. With this COordin4ied,picture
. ,

. ,

before them, now in a static representation, the tranplation from

a-spatial ana logue ti a metric representation was quite simple.

The strategy was as follows: all events that equal the

unit beat stand alone. Events that together equal the Space-time

of.the.unit beat are-hung together with a beam, thus:
t tr'S rAS 11.. A.

.. 1. 111, U1 I1 -PircE ') J .
i

.\,

I - n I !

.

( sRu
-A A a- i a.-- 1 %1

Indeed, the translation led hem to standard rhyt,.tm notation (SRN)
.

. 11,

Whichlis imply'a particular way of encoding metric features.

. , I this way the child actually sees the transformation
. )

from a figural dPiwing into a"metric representation take place.

before his very eyes. His movements first generate a visable figural

igrouping along-with a picture of longer and
-

shorter durations. "The
.

i

second pass coordinates the beat with the piece. Putting on the
, .

beams, shows the exact duration of each ev6t. A the, end.of the i)rocess

the figural groups of 3 C ftl } Are tiansfaimed int measured
f'

groups of 2+1 C n 1 ). He has parallel descriptions of the "same"
, .

.

materialohe the means the other the effect., Thus; the ''

proces4 alloZs the.child to move back and forth from figural to
,s, g-sr . . i

,metric to figural representation - -he is practicing the integration'

t'
of the

-

two strategies. In addition; the process is ,extendibie to

more complex figuresritph generalizable to any set of Uurations
lir

,

I

because it is based on an underlying principle--the invariant grid,.

'the beat, as a unit of measure. .For example, such figures as tiffs

.54
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e. . ,

k4ndsof'dutatfons and only pr4Ortonal 7r4a4ions among them:
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.
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$'

.

i \ 0

1 fln tfhl I. 1.41 '41

' . 1 1 -- 1 % - - 1 &. 4. I t % - ,
- But stip, the:procedure arways starts with actually playing the

e ,. -,,... .

liqprr, 9n'tbe paper and ends with a metric representation that

-.In 7-,,vai1 the features hidden in, but responsible fbr, the

14itla1 figural representation.
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p5

-
But for the younger children it didn't work. They could make

th0 two--:4.imensional picture as long a's they Were actually.doing it--

i:e., with paper-puller and crayon-player. But, when they tried'

to 'reconstruct the relations without actually playing It on the

paper, they failed. The initial spatial analogue they could make-L

since it is, after all, still a playing-drawing activity. But they could

not cOordinate-the beat with their initial drawig in their imagination--
-

i.e., show where the beat coincided with the piece witboitt, .

1-
.

actually doing-it. The reason, as discussed earlier/ seemed
-

.
. .

embelidedin their general cognitive development. 4.

'A:s /31 result we copc3uded.that thdse younger children should be en-..4
°%. //; eN,...

'courag:ed_to qlaborate.op and to enrich their figural reresentation. They
-;

. 1- : .

*.,,7
1.

-
. ,r ihOld be fi,ty,..in the opportunity to make further articulations,. . .

't.o'discriminate among figural features, and to invent other
O

designs. We Should not try to impose on them the metric strategies

N
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r
of standard hotaXtion While they could certainly learn to read
BRN, they would at this stage of development be limited to
decoding it as a set of icons. That is, they could, learn that a
certain pictdtC)gE Surations pdunds a certain way. The, nemonics
tften used in schools (ta ta ti ti ta) are another means for
encouraging this kind of iconic,encoding-decOding. But to us
it seemed more important for the childrevto extend their figural
strategies, to develop them so that later on they could make. .

use of these highly developed skills, integrating them with
metric representations when these were easily accessible.

We were further convinced not to impose SRN on the younger
. .children by watching the problems they encountered when trying

to decode it. SRN rests onthe same strategy as Type IV drawings
but it is a more camplet,a more inclusive code. Because'it

, provides, in is code, a ruler, a'single fixed reference, with1
,

.
1 ;

--.' Which the decoder can describe.the duration of
.
any even in a

. -

figure or a whole piece, it is perfectly effective in telling4 .

_

ithe' performer fust.hOW long tb.play eadfi nOte.: It is,. tilt's,

a pract4.cal,and necessary set Of insttuCtioni.ior performance. .,
.

-. -

within the single diriaentionwhich it captures.. However, -it's-
..

. .graphics,-' like .metric drawingd, obscure figural -relations and/, -

.
. . .,thus confuse fignral.decodgrs.: :(_

-

.In 'its simplest .fornV, .as We have _seen,. SVg4graphically
..

,.
'encOdes.the;relation:Of partiCula'r-durations to a, unit' by,;..- .:

.
,

.
,.

.:-.- .
hanging together with beam all ddrations,AlesCa)an:-the Aulit N

..

..
,. ;54hi,ch,togeher equal the,unj.t duration_,. For example; .,,

,,

.1..., . 4

, n . iT) --..fm .2....15,0:- I .A. g raphic group then' stands for an
. .-, ,* . - :

, .

.
. - ,

4
. ,

.
. ... ..,.

.
, .

.
,. ---.. - -4. f ,, ..

.. .
..

r ,. ;

I
. ;
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f
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1

aggregation of cOntiguoUs event's:whiCh.together e

But, because SRN.te4ds to obscure figuraS gro ing and

the unit time.

because it also does. not -explicitly expose the relation of beat to.

piece,
-.

(as 'Type Ardrawings do) SAN tends to, create specific .

problems for the figural-decoder. Namely, the figural fo of

the performei leads him/her to read the graphically aggregat

metric units as standing for motivic aggregates or motivic chunks

For instance, consider the following notation for the example in

Part I:

The giAphics of SRN aggregates events-according to the hi erarchic

metric structure of'the figure: Beams C. 411 ) indicate *an

aggregationof events in relation to the unit time; barlines

11 I) indidate the next higher or larger) 'metric unit, ehe
a

Aggregation of/tInitibeatsagain into twos making a 2:1 ratio.

:,,,,throughout.t hierarchy, Figural.this temporal hl decoders, however,
) ,

. . ... .

see these signe.nbt as metric units but as marki#g figural chunks.
I.

. .

The 5-; they read as 'getting-faster* but also as *going togethe?',

O

'

a 6OA.aimed gestue Now"in order to make this pair'go together:

as a figural' group, the figur4 decoder makes a pause, a gap before

.and *after.it to .separate the supposed chunk from the events ,on
,

r
,

either side. ghaw,the figural:decoder systematically imposes on

the Sitzi`mdrawing%tliosefeapures which,,inthil stratAgyr generate

.1

S

-'
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figural 'huhks. That is, 'f' al Yuinkiii tii;t typically let.,, a figural .c

off by a change of pace which' "gets'faster", separating these
7

faster events from those preceding. In turn, the figural. group -

is bounded at the end by another chafe of pace, an event again

of longer duration, - mating a_free-standing.chunk. The figural

decoder, seeing-what looks like a chunk, simply makes ohe. The :

performance which results is something -like:

-7.7J17 I Pi 17 11
The metric notation when 'decoded as pictures of figural groups doubly

interrupts the actual figural grouping which we saw displayed in

Type II drawings:

c) 0004, 0000,
1 r -Or

The first inner figural _grojap is intill4pted by the ban line, the

second by the ,beamed evert and the bar line. in turn articulation
.

fthetwo repeated figure is nit captured'at all in there

is ,na graphiC Separation between the-two' re-peated' segments, no

ication of this chunking whIch even Type i'drawers captured. 14
. .

, ... .T. -
. , .

So we see, eglndther ilipti4aOrt of litCOngruence betWien
.

. .

metric ehcodig6 and figural -depodilig: :.3ndeed,'It isite.siinilar
.

.-4 . . .. =
'-

to thi-befiaxioi we observed ip tine ANOirimeXt described in' Tart III*2.
* . . . ,

. .,

..,. ,

That isA,figutal_decoders impose on a:MeiYlcencoding a strategy
.,

. - . " 4-
-

, .

.

l'
, Olich Oatchis"theiraya strategy:of.encbding: .. =1,

-.,

.

. .:. --, . _ . ,

And is in our egperiment, expianati6h of netri!c endodiAg li'n tills
. , . - , ..,

. . . . .
.- ,s . ,- -' . 0 . .--

lattrcasetRNVis not grasped by the youngest 'children becauie'

_-_

..

_IA= ...,

ng adult.te.: we found a,kind brArielierme-incOngruence: collWge-
pdqns who.said.tbercoul4f.tgAd musib,..prote-tbe rhypim,:.-

-.. : .J4MIJI2J: 4#. ;n17:141177.- -.' .t.'-' '-' '-''' s- Nerd we seerigi.c.tunme.
- ofThotep 4?ting'used to nepreseht figuiargioupinkivli.A., the'event,

.." 4, that-go. together are Boipd -together,_gripnically, (at. in laIlialt3 L.:
*# Howiyer, an .SRN decbding-of'thia.44rawipeoiouid.vunderstand the ,.'
.,

.,":2' .thiee bpaMed ivents asa.a. group eguai in d4ration to the unit t. pme--,.
a. quite different figure from. the oillihai.:

. - .

.. ,, -- e./
-k, - .4. . 1.1. - , i . o . ..0. r .

S . , , .
' 68 4. -., -- . . , ' f ''. 44. i . ' c - 4:, ..,

A
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then canAot, deal witii itli:principle, naiely,-that there is an

=invariant pnit tine used as i fixed reference with which to measure

the varied durations regardless of their conteitual functions. As

I have pointed out, young children can he taught to read given
patterns. of SRN as icons, 'a kind of picture - vocabulary of rhythms.
But then.they 'will be limited to the pictures they have thus
learned by rote. The habit of rote "decoding may also make it more

d ifficult later on to grasp- the princip le of SRN so as to extend
it to any ..set of durations anad to the hierarchical aspects of
=etric. structure. And most important, an early emphasis on SRN

.
nay even inhibit the use and developer:Lent of the child's natural
figUral strategies.

I would suggest then, that it would be more productive in
the early grades to conceritrae on modes of instruction which Will

4.)'encourage children. to develop and refine their natural figural
,skills. If listening; playing and invention are combined with

visually reconstructing What is' heard -and 'played,, the Child may
naturally move, for'txample, from the random squiggles characteristic
of tfie- younge..st ch,ildren, through Type- I drawin4s to Type II drawings.
Then, later on, _cliildre:rrrcan easily ana produjtively add metric

, representations tci-their. well developed figural representations.
.

"OomEortably encouraged to 'flip. feature
. -

'ftegly- "restructure their description's and through tris
-116''.kr understanding and response.

; "'
- -6!

- -
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Finally, this capacity to integrate possible'strategies of

'structuring and represenfation constitutes, as Piaget and others

have shown, an impbrtant step in the child's general cognitive

development.15 Indeed, the study Of just how children, themselves,

become aware of their own modes of iekesentation, their oyn

'windows to the world' and just how theie may shift and become

integrated, can provide crucial insights into the processes of

learning. Despite the Many different forms that these shifts

and interactions can take in various domains, they could well

all have something in-common. Thus, ag-I shall suggest in the

next section, suc]. distinctions as those reflected in our data

could help to make our grasp of these common- mechansims more

sure than it is at present.

15
See especially: Inhelden, B.; Sinclair-de Zwart, H.; Bovet, M.;Learning and the agye1.2pment of 'Co tion, Harvard University Press,1974, Chapters 5 and Conclus ons.

4
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. Section IV./

Some Speculative implications .

in the previous section I showed hoi developmental theory.

could suggest ,important criteria for when to introduce what'kinds

of interventions. At the same time I have tried to:emphasize

that while younger children are limited to figur4'modes of repre-
.

i.sehtetion, figural strategy is not limited to youter children;

indeed, figural.strategy provides powerful tools for processing

the..yorld even into adult life. I would like to suggest now that

traditional schooling tends to encourage the separation of the

two mod. (almost into public and private worlds) "instead of

encouraging strategies in *hick one can be 'used to enrich the

other. x.

A typical instance of this separation into two worlds is
4

encountered in first learning to play a musical instrument. In-
'

stuction traditionally begihs with learning how to. read standard

music notation. The emphasis during this time is quite reasonably. '

on countinF playing the right notes "in time",keeping'the beat.

As a result students typically play rigidly, at :first, doggedly

decoding in terms of the metric grid--every beat'is marked, every

downbeat is doubly marked. But soon`the student is admonished to

play "more musically" to "phra$e", or even to "play with feelinlr.

This means,' (in oar terminology) to find (or re-find) a figural

grouping which is often obicured by the singular focus of SRN.
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But strategies for getting from SRN to "phrasing' (i.e., from metric
.tofigural representation), for. using one to 'dnfich the other are

rarely made explicit. The student is left to "intuit".such strategies4-

by himself. Through imitation, (s)he must.somehow puttogether a

series of parti ar instances or particular local instructions in

raly maybe' ed hopefully arrving at the abilitywhich the st

td integrate the

=CI rr

notation with "phrasine.in new situations, with-

out the teacher-s-mode1.1But sadly, if ,the student is not 'successful,

he is often dubbed "Unmusical" or even "untalented". While the

student who can"more quickly "intuit" effective means for getting"

from the score to "playing musically" may, indeed, be more "talented",
.

the others need not be left to ignominious defeat Talented as

well as "less talented" students.'dan both develop, heir abilities

if they are helped to understand ways in which each strategy can

be used to inform the other.

For example, the student can be encouraged to ask such questions
'

as: How do particular notated properties.pitch.and dhrationand
.

their relations help to generate_ gestural groupings What are the

possible, motivic groupings which a particular'set of notes can

create? Or, wha. t features of the musical,sstructure does,your.felt

path (literally, the feel of the passage in-your fingers) 4ive.
.

,'
priority .to? What if you shift feature focus, the felt path, .

, .

,, . .,..

to features that are not immediatelyaccesiible to- your fingers -
% '

16
This is,in*the broadest s nse, ldarning to read.

. ;
e
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i.. 4 .. .
e.g., from a locally repeated

,
rhythmic-Pattern to the harmonic.

rhythm? What if you expeiiminti with felt path groupings (as
. .

.

l -
in Example, 2. la vs. ILI} ; what hidden features, of the, structure.. -

will Surface?, O'r, :conversely, what if you look at:the means, ., , -,

taking epaft features fused in imni6diate experience; what fea-

tures' will you, discover that might' influence yqur felt path --

or even the effect you want to project (as in Example H.2)?

Such questiorling in practice stimulates students to spiral

through both figural and formal modes of thinking a passage or

a whole piece, each lobp, enriching the representation' of the one

before.

.4. -
, . ,.. .

. k more gen4a1 effect of the tendehci,to- separate the twoi . . -, . - ..
:. S .r 'wbrlds can be,seen ln..ordinary clagsropra situations. The -results. .. . , . :- - . ,

. -

.' particularly. of the encodingLdecoding, experiment illustrate ill- a'
.'limited but' very -tellinT *Or a peryisive but "often hidden issue

_. '; ; _ ..-. 1 . .o.
L /.. J.

.). ! .. .;
'

4
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.

. ..
,

..;. r

F.

1



.

that oftenunderlies problematic teaching-learning Situations:

It is precisely the `problem Of Incongruence between the strategy,.

of representation implicit in ateacher's encoded message and the

strategyOf representation in the child's decoding of that message- ,

As the experiment shows,.there'is considerable reluctance ,involved

in shifting stra egies. Even when the featyres captured by each

\ strategy are made ecplicitr it'is often deeply disconcerting:to
-

be confronted 'with a different window to the world. But much

more serious is the situation where the incongruence remains

hidden_ often from both teacher and child.

The teacher, unaware of the tacit assumptions inherent in

a. particular formal description of some phenomena, may find the

- child simply "unable- to ' The child, using a figural

strategy, may find the adult's description "incomprehensible,

wrong or he

But because

reinterprets it to make it congruent with his ow?.."
. . - .

. -.
. .,

the teacher's encoding pntains the "right answer"
.

- the child (unlike our participants) repeats it lite.a ritual'

.incantation without ever explicitly noting the incongruence

and certainly without reconciling the dispArate modes of-;repre-

sentation. The "right Twee thus, becomes a kind of magic trick. '

which has little to doiwith the child's figural, context-dtpendent. .

.

.4 "reality", with "same and different* or even with "truth"_, And
..

.in'ehe process he hides his "wrong answee- (often with a feeling
. . . . .

of shame) while he is in ,school, defensively Saving his own

figural modes Of,representation for .use. outside of schbol Wfiere.,

64
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they may work perfectly well. Or the'child may simply be labeled

"poor, learner"; assigned to remedial nark .which, by. repeating..

'thee-formal incantations, may 'even reinforce the incongruence

rather 'than resolving it.
, .

Our experiments would suggest that a solution might.lie first

of all in giving both teacher and student strategies for confronting
,

'
. . 4 e

such incongruence and specifically strategie's for lookinat, for

making explicit the features and relations captured by various

possible modes of representation. This means at leactencouraging

teacher and child to de;retop multiple descriptions, inventing,

like our participants, did, representations that feveal features

that are salient but:may be hidden by.ay single strategy. . This,
. .

in turn, can spring the trap of the "right answer syndrdmea. In

this way, the child- Can be encouraged .to trust his'own intuitive

strategies, t search for good descriptions of the features they

captUre and even, through them, to crack the formal co'de. In
,

. .- .

addition such multiple views encourage both teacher and child to
/

develop the ability to flip foCul, an ability which .may lead 'both

Of them to new knowledge and to a better Underitanding ofone

another.
i 6

Finally, I would 'nice to suggest that the tendency to teach
'

! !

and learn in one mode or the gther derivesfrOth the tendency to

associate each with a particular domain of.learning or teach$ng.

Figural learning tends .to be private, persOnal, capttired in

imagry and, like the thildren's drawings,-associated with felt



paths, direct sensory experience. As such, this kiAd of knowing

ii-hard to communicate, hard to teach, in fact is often deemed

unteachable, intuitive, something .arbitrary, capricious,

subjective.17 Formal learning is more public, more easily
-

com municated since it is captured in'naming, in symbols wh ich

represent often, invariant properties, the-logic_of class member-

ship. Fbrmal learning, reveals features which cannot be experienced

directly. It requires a distancing from direct experience since

it gives names to features which,as separate entities, cal i only

be imagined--like pitch and time which one can experience only

in fusion, never separately and never without an object to

generate them. .

But both kinds of strategies can be highly developed. The

eskimo or the Indian on the planes travels his terrain by felt

paths learned through direct sensory experience. His felt path

is highly structured, rich in details, landmarks which guide him

as he moves through this felt path from one to the next. In

contrast, the:ship's captain or the airplane pilot traveling in

a Tog-, must navigate without landmarks, witholft a felt path map.

His instruments show him measurements, coordinates, angles, degrees
,

and cloak time which must be invariant and not influenced by his

11lndeed, I suspect that this is the reason why-musicians were so
reluctant to accept Type II drawings in the deeoding'experithent.
Figural representation is so closely associated with direct priYate
'experience-'-the feel of a passage in the fingers, the feel of the
instillment to the lips, the feel of the bow-in the arm, literally
a felt path through a passage--that a "public" representation of it,
A supposed notation, is simply unimaginable. A notation, a descrip-,
ti9n cannot capture the features which seemingly must remain in a
f4t form; when confronted with.an attempt, it remains unrecognizable.

.
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felt impression of time, distance or Aption if he is to reach his

Sr

./
goal. Both kinds of learning demand the development of cognitive

tools, but each captures features which are nOticeably diSparate--

i.e. a felt path description captures features different from a
Ti

coordinate map de'scription of the same terrain.

I wotad like to argue, now, that the emphasis in traditional

schooling is primarily on formal descriptions. It focuses on the

features of the world that can be described' in terms' of the naming

of invariances as captured in measuring and in symbol systems. Its

goal is to develop cognitive tools associated with this kind of

learning. Figural strategies, if they enter the clasEiroom at

all, are relegated to the "unstructured" part of the day--to play,

to'"imaginatively expressing yourpelf" and to the arts. But little

attempt is made to-reflect on the strategies which underlie these -

activities, indeed on the functional and contextual invariances

What generatesan ending? . What generates a group?) which are-
.

equa,lly implicit in these modes of learning and knowing. It is
'

my argument that figuril knowledge is a powerful knowledge

demanding the development

of formal knowledgeyut

needs to be informed and

of cognitive skills as specific as those

toe.be- fully developed, figural knowledge

enriched-through integration with the

analytic tools of formal learning. In turn, the child in his more.

I

I

67

.



I
A

-61 -`

natural hibitat--on.tpe.street, on the playing field, develops

and makes use of figural strategies that could be extended into

the realm of formal knowledge. But because figural strategies

and the knowledge they, require rarely er the classroom, th

child is kept _from using his highly d veloPed 'skills eithe- as a

-path into formal strategies or as a wledge to b- n ormed by

them. And-yet, I would argue that or .= earning, new know`-

ledge and insight i social, artistic It scientific domains

depends on the dynamic interaction between the two modes.of

learning. It is precisely the interactions between particular,

dontext-dependerit immediately observed experience and the ability

to take it apart, to reflebt on it, to explicitly capture its

features in measuring, naming and in this way to shift the sense

of same and different, to restructure features and relatione

that leads to invention and discovery. By keepitg the two worlds

separate we inhibit our own discoverAes as well as the children's;

we put a lid on the'potential of both worlds when we contain them

each within their separatg doMeins.
,

, /4
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