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mhe vork described .in this paper dealt with two . 4

tasks- (1) to determine an individual's particular representation of
a uelody--hou he represents it to himself, what relations he finds,
and (2) to observe bow an individual's representatlon of a melody

might change in the course of. working with given melodic materials in

an experimental situation. Students were provided a musical gadgetry
in which a. typewriter vas coupled ‘with a computer and a "music box."
The box ceuld produce a five octave range of pitches and could play
up to four parts simultaneously. .Subjects were to build a tune which’
made sense t0 them. From this,. strategies which they invoked and )

o

+ decisions they made were studiedt Narrative accounts of two students'
efior*s appear in the report. (Author/CP)
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WHAT 'S IN A TUNE . |
. ) ) Coe : . . / ¢ - B }
The work reported here began with two'fundamental assumptions:” (f :
.l
(1) The perception of mus1c 1ike the perception of a visual scene or o,

|
1
a line of text, is an active process; it involves the individual in e
selecting, sorting, grouping and inter-relating the features of the / '
.phenomena before him/her. In this sense perception of even & simple |
"tune is an .intelligent process which requires the individual,to )
RECONSTRUCT its features and relations. . I
(2) Individual differences in response to a potentially sensible melody
(e.g., it does/does not "make sense") rest heavily on just wh1ch ‘
features.the. individual has access to or is able to focus on. In AE _
addition flexibility of focus and the kinds of relations the 1nd1v1dua1 I
can’ build among features strong]y influences his response.

- V ‘,
Our first task then was to try and capture the 1nd1v1duals' particu]ar'

REPRESENTATION of a me]ody -- that is, how he represents it to himself, what

features he "grabs", what relations he f1nds, Our second task was to observe

\

J how an 1nd1v1dua1-s representat1on of a melody might change in the course of

wor§¥ng with g1ven melodic mater1als within a &elat1ve1y controlled exper1mehta1
j

. 1Y
environnent. . o . . : N ‘~\

.

) . . ‘ \
We ask then: What are the crucial féatures captured by an individual's \

representation of a melody; will these be signifigantly differeht agongvin- _ \ N
dividuals? As a correlary, do individuals differ 1n_their internalized K

. ‘ _ a T -
MODELS of a sensible tune? More specifically, we asked: What strategies \

w111 an 1ndIV1dua1 invoke and on what bases Will he/she make decis1ons in-
building a tune that makes sense to him.  Finally, is: there a descr1bab1e .

relation between an individual's model of a -tuney his -mode .of representation,

strategies he invokes and. a-completed tune that he builds to his satisfaction? .’




‘built an or1g1na1 tune. The exper1ment wassactually one small part in
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In a search for answers to these questions we have observed the - -

step by°step }?ogress of mus1ca11y untra1ned college students as’ they

8

"thecdevelopment of a new 1earn1ng environment where students of varying.

ages are actively and systematically exploring the bases of musical co-
herence.] Within thisae;perfnental learning environment students are
encouraged to probe and questiontheir own responses, to search withjn the
re]ations of pitcﬂ'and time for what makes sense, f0r what generates a'new
effect or a new structural meaning. ° |

The gadgetry with which the student works is qu1te simple:" He
finds h1mse1f before a typewriter wh1ch is coupled on one side with a '
computer and on the other side ‘with a "music boxﬁ%about the §1ze *and shape
of a Tunch box The music box can produce a five octave range of pi%ches
and can play wp to four parts s1mu1taneous]y The box also plays two
percuss1on'sounds, one similar to a‘tom—tom and the other to a.brushed
cymbal The. student describes - -to the computer whal he would 1ike to hear
by typ1ng on his typewr1ter-term1na1 The ‘computer in turn causes the

mus1c box " to produce the conf1gurat1ons indjcated,’ The response is im-

med1ateﬁ Thus 1n us1ng the system the student need 0n1y be concerned with

th1nk1ng out what he wants to happen "He can s1t back and listen as often

as he W1shes to what he has 1nvented change it, and 11$ten ogaln to the

.resu]t. The instant feedback of his 1deas in ‘'sound and time te]]s him

o

immediately the relatiOn between his thinking, his description and the
resu1t1ng musical effect. | He is learning how to influence and control

mus1ca1 re1at1onsh1ps through des1gn1ng a part1cu1ar k1nd of musidal process.
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If -he can th1nk it and descr1be it adequately, he can make it happen and s
1f he is surprised by what his descr1pt1on bf1ngs forth, that is often the
momént of most productive learning. . ‘
“To capture.the experience of a student in this particular proaect,
put yourself in his place. Seated before the terminal you type, s1mp]y, ' .
Gl. Instantly the electronic music box performs’ for you a brief, 3-note |
motif. We call these motifs “tune blocke " Th1nk Qf them as bu11d1ng
_ blocks of various shapes but the "shape" depends here, on the part1cu1ar
‘ cg=f1gyrat1on of -pitch and time wh1ch the prepared computer procedures de-
scrube . In th1s@example of the game you have five such tune bloeks the
game is to. arrangeathese fivg blocks so that they make a whole tune ' ' LI
- [Exampte 1]
that you like, that makes sense to you. While the blocks actually make
up an existing tune, notice that you are not‘tnying to get a "right answer" ‘
but rather to invent your-.own reasonableltune within the limitations of
these five blocks. You can;,pf cout se, play the blpcks as often as you
like -- fndikidually or in any arrangement. If you want to hear two or

”

more blocks in succeseion\~you simply type out their names in* the order
yod want. The durat16n\\; che pitches remains exactly the same when .
blocks follow one another§ that is, the computer processes the whole chatn
. of blocks (e.g., G1 G3 G2) and then plays the whole chain "in t1me"pwhen
you indicate ' ) ’ | ’

[Example 2] .

you are ready. In designing your tune, yoJ are free to repeat blocks 7

whenever you think it appropriate.
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While the game seems obv1ous enough we were astounded to discover
the varieties of strategies and 1eve1s of engagement with wh1ch each student
‘became 1nvo]ved There\teemed to be as many procedures for playing the game
as there were players - Indeed, of;e1ght students 1nvo]ved in this ex-~
periment, each invented a different tune with this same set of blocks and

each tune had its individual effect or character. - Interestingly, each z

student's "solution” was met with astonishment; even distaste by the other

‘ \
- students. -Indeed, in order to understand each student's tung, the others
had to."restructure"  their thinking, adjust their perception of the
\ . P . _
shared material. , While this gives some inkling into

=

the importance of context (only the arrangement of the blocks varied among
the tunes), the students' own discovery of the significance of context was
~of greatest 1mportance Students<found that the "mean1ng“ of a b]ock

- changed aékits position in the set’ changed ‘That is, as they p]ayed with
various arrangements, embedd1ng.the blocks in different contexts, they -
gradually became aware of new and d1fferent features of the individual b]ocksl=
The notwon of what. const1tuted a s1gn1f1cant feature or a s1gn1f1cant
° “uctural "element" (e.g., a note, a: particu]ar pitch-time f1gure a rhythm,
a whole block) became one of paramount 1mportance, influencing the eventual
"form" and affect of the complhted tune U

Qur observations of the students have given us a glimmer of what >

1eaqp1ng might mean w1th1n this environment. At the same tfme we, as

-

|
observers “have been catapulted into a re-examination of our own assump- ) |
. |

tions; our own mode]s of structure, modes of description, categories of

»
‘analysis and theoretic "givens" have been. boldly exposed fr re-examination.
. ¢ g :
- o ) ) . -

v
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‘Most of the examplés discussed here are taken from the work of but .
two students, but it should be emphasized-that'this Project‘Was only a

beg1nn1ng for them and for us. The musical materials with which. the

" students worked are 11mited the blocks have bu11t-1n stylistic constra1nts

» .

which, in turn, suggest a Timited set oﬁsposs1b111t1es for ach1ev1ng

structural coherence. = But these very 11mitat1ons permitted our students

_.and us to explore the nature of these particular possibilities and they

' proved to be much richer than we had imagined. Further, the relative

familiarity of the styljstic constraints permitted students to_confront

more easily those generative primit{oes from which larger and more complen'
musical structure denives., In subsequent projects involving th!'partiéular
l"corntents" of tune blocks these primitives were more explicit]y exp1ored.2-
In addition, students Tistened to significant works in a variety‘of

mysical styles where they discovered (sometimes dramat1ca11y) that these
same generative pr1m1tives contributed to a musica1 coherence ‘which had
previously been 1naccess1b1e to them. Their affectlwe response and

"taste" was often quite transformed as their "percept1on" became both more

acute and more mobile. ‘ \ : “‘
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Note: A written. descript?on of our s;udents&_work presentg‘zhrt in

_ difficulties for the reader. - The reader's experience in 100ki

.. at the musical examples.can only partially capiure he experiente of
those ‘who play this game entirely "by ear." -ARepresenting the/tune
blocks: in standard music notation irtroduces information yo the réader
which is biased by the assumptions Jinperent in the representation itself
-- and possibly quite different- information from the non<reading listener.
Our own observations just with the tune blocks game and with a small
number of individuals suggest significant differences bétween those who

* read music and those who do not. Perhaps the most crucial asset for the

non-reading listener is his abiljty to deal directlywith the motive as

the basic "element" of a tune. This in contrast with the reader for

wham the-note tends to be the basic element. Thus, /the question becomes:

on what level does one entér the world of a given me ody and with what

sorts of built-in assumptions? o '

/r‘

o/
¢ te /
i
‘
.

e




Page, eight

THE STORY OF THE TWO TUNES AND HOW THEY GREW-

«

4 ' . v
Qur two students Mark and Jorge, make a striking contrast

Mark “stud1ed the violin a 11tt1e in high sch&izi*out c1a1med to have : O '
forgotten all that he had learned. Jorge was from Peru, played the
guitar a little “by earﬁ and enjoyed singing Perdvian folk songs of
which-he‘knew a oreat many. Mark worked carefully, methodically and
R ~often paused in his uork to "think!.  Jorge morked-impulsively, quickly,
and seemed to enjoy every.bit of melody, every possioility that he caused
- the‘music box to play. Mark talked little, his comments were cryptEQ;

" He made only 19 requests of the .music box to complete his tune Jorge

r
r talked a 1ot and expansively. He made a toﬁaI of 82 requests to the
music box, to complete his tune. 3. . -
\ L ®

Their strategies were alsoymarkexly different. Mark searched quickly
, °I‘for a beginning and ending for his tune and then systematically found .
fﬁi—_&f' material to fill the gap between. whileche focused right away on particular
2 mfeatures of b10cksw-especia11y similarities and differences‘among themé-

his "perception" of features, his selection of priorities, changed

. dramaticaliy in the course of his work. Jorge tried many many combinations
of blocks and often responded with some comment concern1ng their effect -

0.or their character. Only later d1d he become concerned w1th part1cu1ar

iy * features which generated these effects and sti11 later with-how his
- combinations of blocks might work'together'to form a whole tune. The
shift 1n Jorge's reconstruction, in h1s "percept1on" of the blocks and
the1r features, came suddenly and carriedewitn it an equally. sudden
‘, ) . “‘Q )
El{l(y; 1n51ght for the structure of his completed ‘tune. . ‘

é . & n . ) ¢ L4 “a . L‘
) Y *
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Beginnings: © MARK . o | . .

Mark begins in. his typically orderly way—-he p]ays each b]ock in '-
order and notes what are, for him, cogent features: _ . .
‘ [Example 3] . . o Lo
Mark hés\bisn told that the blocks are jumbled--that is; their
s numbering is arb{tnary'and has no particular Significance to an
‘ arrangement that might evéntua]]y become a tune that "maket sense" ..
to him.  So, considering each block as an individual entfty is _
initially inevitable; and yet whatever Mark hears first'wiil also
inevitably influence whateter follows it., Thus, G2 is "faster”
‘compared with Gl. His comment notes a;re]atiyéﬁy local difference
between G1 and G2: G2 includes more notes per unit of time. The: |
comment iskloqa} because Mark is pointing td a single, particular T iaq}ﬁ .-
feature, oﬁékthat he spontaneously selects as differéntiatfng '
1 apd G2. o ) . o . \/f

In contrést,\”cou1d be a closing"‘iS‘a'qighen 1évelicomment: It
implies relat1onsh?§§ among several local features. - In addition it
is more global becaugé 1t suggests that this aggregate of ‘features

generaté% a function wh1ch may be s1gn1f1cant to the overall structure

o

of the completed tune.

Hhatnaggregaté of features generateé the function, "c]osing"?

1. ?\QB ends with a low pitch of longer duration. Bothkfeatgres_

create a point of structural articulation--an accent.

. -

=
s
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th1s time notmg “simﬂamty" rather than difference: Mark's single %‘d, "

Page ten
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2. The motion to this/fina] pitch is stepwise downward;

’

the melodic motion is clearly directed toWands this

-

"accented note.
3. 63 ends with the p1tch that sounds most stable or at rest T
' in relation to the other pitchesf the pitch usually named , .

tonic.

But this last feature 1s° jtself, the result of an aggregate of features,
features not on1y of G3 but also of G1° and G2 wh1ch are, after all, a1ready

o

part of Mark's work1ng context For exanple' 7
(a) The sense of stability results from
spec1f1c 11m1tat1ons of the p1tch collection
thus far (i.e., all those p1tches jncluded in
blocks 61-G3)3 o
_ (b) The order in which these pitches have occurredj—-
particularly in G3;
'(¢) The features of G3 described in 1. and 2. above.

Note that it 1s not any one of these features-but the re]ation among them

‘which generates the h1gher level feature, stable pitch or ton1c

Listening to G5, Mar. now makes a comparison between it and Gl --

similar, suggests his access to the "phythm" (set of durations) of Gl and GS, ;

which is 1dent1ca1 and their "p1tch- hape" which is also essent1a11y ‘the same

But it is important to observe that. Mark has remembered G1 well enoug so that

he can compare it with G5, even though he has listened to three othe 1ocks

in between. Evidently, Mark's access to these similar features and ha.=

means of representing them to himself are sufficient to allow him to. "hold"

[ 3

11

1




Ty

W

i

‘Page eleven / L ‘ . . R

. -
¢

v

:the conf1gurat1on in h1s memony for future reca]l and compar1son

Indeed, all of Mark' comments serve h1m as mnemon1c tabels. --

.a means for represent1ng the btocks to h1mse]f S0 he can get at them \ - ¥

and man1pu1ate them in h1s head. With the except1on of his very f1rst ”

\bomment -- (. . . what can I do with that”’ L) all his other "1abe1s"
¢

_make use of tocal features or aggregates of features as 1dent1f1er3

. In turn the labels Mark has chosen and the se]ect1ve pr10r1t1es they imply

influence and gu1de h1s use of the blockf as he cont1nues ongin the de-'

- -

velopment of his tune. h . . ~
, <
’ N ‘ ’
4 Q M hd ’
A2 v
. 4 >
v ¥ e ’ .. ) ,
. ° V)
[ o ’ -
g . “
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" Beginnings: n  JORGE . el T e

La

e -
s

s

o Jorgetegms qu1te d1fferent1y .He plays the who]e set of b]ocks i
f as a s1ng]e str1ng--as 1f to ask what kind of a melody that would make
;fThen he ﬁufck]y p]ays lndeidual blocks beginn1ng with Gll tw1ce but ’
vthen Jump1ng around 1n the numeruc order. (sge append1x) , 'ﬁ.
His comment ‘at. the end of these 11 requests is, "'G2 and G4?are the "

' ma1n parts--but how to use them? I don t know what comes’ after GZ

' GS may be an ending." - Not1ce that none of Jorge's comments. refer to ,

specific features of the blocks. Like characters or. events “in a story, y

o »he ponders what nnght come nexti wh1ch blocks are the "main" ones wh1ch
Lo bTock m1ght end the story. Jorge s 1n1t1a1 notion that GZ and G4 are
- efthe "ma1n parts" 1nf1uences h1s work almost to the end The problamatic

| G2 wr?l cont1nue to t/ﬂuble h1m for a 1ong time, “and that “GS may be an .
"'end1ng" undergoes a. surpris1ng sw1tch i ; s ﬁ5» o
T W e % .

- .‘"‘(" ‘
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':: new ent1ty and gatheré new 1nformat1on
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© * orking out Possibilities: ©  MARK . . .

: . N N K L]
@ . —4\ voae

.;; v Takmg off. from hfsf f1rst observatwns Mark tries pairs of b]‘ocks,

test1ng h1s‘hunches : P]ay1ng his ﬂs1m11ar" b]ocks G165, he efEateg a

a

o [Examp]e 4]~ 3 ;

.
K3

: Juxtapos1t1on of the 3-note mot1vbs Gl and GS def1nes (or perhaps.
conf1rms) the h1gher 1eve1 rhythm1c group1_g} Not1ce that it, is only by

piay1ng the blocks 1n pa1rs that Mark can determ1ne tﬁe duratron of the last

note of the f1rst block in th1s pa1r examp]e G]GS may have been

\X“LX\’ ~ rather than le)l.\

Juxtapos1t1on determ1nes that the new entity is an un1nterrupted set of .
equal durat1ons Ph turn, juxtaposition reveals that the unit pulse gen-
,) erated by the un1nterrupted set of equal durat1ons is grouped into three
by the pitch-shape which is shared by both b]ooFE o
_J Thus, it is the Qltg_ re1at1ons that generate the h1gher 1eve1
rhxthn1c group1ng To exp¥1cate th1s pant* ons1der the following
exenp]e if I ask the mus1c box drum to play six h1ts all of equal dura- ;

2}
tion and 1oudness, the listener can arb1trar11y group these h1ts into .

‘twos or threes %M | ;1,&& ) \gmngLgﬁLsg

But once p1tch 1s added as in G]GS the group!ng is no 1onger arbitrary; -
the grouping is defined as two pairs of threeenotes each, ‘at 1east unt11i‘
some add1tionai 1nformat1on is 1ntroduced to conf11ct with this group1ng.

Thus, the p1tch-shapes in GlGﬁ QEnerate a slower pu]se w1th a rat1o of 13

to the un1t pulse. (This rat1o of “"grouper": pu]se to un1t pulse is. called

meter. . G]GS generates r1p§ e meter; a ratio of 1: 2. is called duple <

. meter.) _ o e "; T,

.

. g‘i
»
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‘ Movrﬁg ahead"now, Mark&s 9th request (G462) sh1fts h1s focus and

1

1eads him 1nto new realms of enqu1ry - .

o

o -,~“L L [Examp]e SJ

. h *

. .
. . N B . N
N . . . .. B
~ ' . . . .
N . .. L.

. ,~,;.c.."sounds 11ke an opening, but there 5°
a change 1n time." -

( pausg )
’ o "HOwrldngfis this tune?
'kanse) ‘

\ "I don't know how to match " .
Mark S more g]oba1 comment concern1ng the qpening function of this new entity
is qualified by "..but there's a change.in time". What does he mean?
In1t1a11y it was assumed that Mark was simpTy referr1ng to the increase in.
number of notes. per unit beat--"change" meant faster. Later, as a result
of another student's comments, we realized that Mark was respond1ng to an 1mp11ed
shift in metri¢ qroypi g " The last note of 62 with its relatively longer ‘
duration, contained of de]imited the faster motjon leading into it; thus

this last note seemed to function as an accent or downbeat. The result was

~

*

the. suggestion of a duple grouping in contrast to the clear triple g?oupingw'
in 64.% - | o
-[Example 6] ’ . .

*
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With th1s g11mpse of a probﬁemat1c beg1nn1ng, Mark pauses,
‘.1ooks v1s1b1y uncertaln and then seems thrust into a search for the
whole - "How 1ong IS this tune\% >But th1s leap towards g]oba] structure
is too fast for his present state of 1nformatfon, i2é., what he "knows
of the features of the b]ocks and the re]atlons among them He retreats

e
to a more limited field: "I don't know how to match.* What can Mark

omean? - o » |

Part of the explanat1on lies-in Mark’s work :ar11er in. thns same Q
. session. He had been p1ay1ng a d1fferent vers1on of tune b]ocks where

vhe was asked to listen to a comp]ete tune and then s1mp1y re- bu11d it.

. In this f1rst gare Mark obv1ous]y did know how 1ong the f1n1shed tune q.

was going to be; he had only to "match" b]ocks, one for one with the

original t111 his arrangement fit. Wh1le it is c]ear to Mark,that he can

now build h1s own tune, he is ev1dent1y uncomfortab]e in thns new s1tuat1on,
design, 1nc1ud1ng proport1¢ns, depends on]y on his dec1suons What can

he base his decisions on? ‘

| Mark's comments suggest his search for a strategy.’ Hithout the

dzfined constrajnts of an.actual tune, Mark is left with "matching“ the
features of. the tune blocks with the i]]-defined_features4of his “"model”

. of a sensible tune. He has found a beginning that'tentatiuely Yworks";

on what basis can he make decisions for cont1nuat1on? For example how

can he build a destination, a goal for.his ‘beginning; how can he form groups of
blocks to make larger'structuralﬂelements, how can-he form parts »f a whole ¢
if the whole does'not'yet“exist? Mark is grappling with cracial questions
1nvo]v1ng the ‘interaction between local and global structure, between detai]

and 1arger design: each level of the structure def1nes, even generates the other.

16




° wou]d be a surpr1se ending. -1 have lots of endings."

~

Page sixteen

e

. - . —

~ With his next request (G]G3GS) Mark escapes from his momentary

d1scomfort. . .

L}

J » -
- [Examp]e 71 n

"Ah cool. . . _Tweould end the song with 63, a 1ong note, but G5
C

Mark still doesn't know how long: the tune is going to be,,but at
1east he' knows where 1t S going ,L1he a'lost traveller, he has-an idea

. what'h1s destination is, that shoyTﬁ make it'easierlto find his way there.
- What are the features of Mark's ending cdmbinatton? ‘
| “Interestingly, Mark's first pair, G165, is included in his closing -

combination but this pair is broken apart by the interpolation of 63.

As a result of this_new embedding the sequential relation between Gl and,'
G5 is obscured. Indeed, beth Gl and G5 take on a new meaning: GB‘takes
over the role of G5 as resolution or complet1on to G1; G5 takes on a new

role . -- "surpr1se<end1ng"<-9 | '

Why is G5 a ?surpr1se ending?"
- 1) G163 is self- centa1ned, it ends conclusively on the
tonic and on a strong beat in the triple meter. But
G5 continues on after the halt of G3; the action spills
over.
‘2) After the rhythm1ca11y accented longer duration of G3's

tonic final note, the tonic but weak beat ending of G5
‘generates a wh1ms1ca1 close.

kY 3) G5 echoes u] in pitch shape and rhythm but has a different
) . function -- G1 is a "lead-in", but G5 another ending. (It's
a little Tike a pun.)
. € ! .
Mark has constructed the outline of a comp]eted tune; his tune is
ge-limited, his problem space defiﬁed. Now he has’ ohly to workrout some

means for getting from one end to the other. As often hapaens with, real"

composers, the middle of a composition,is frequently disﬁéﬁered last.

17
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Working out Possibilities:  JORGE o I
. 7. o N . Coe .

..

Jorge s style for work1ng out" possib111t1es is aga1n str1k1ngly
ce o d1fferent from Mark's. Jorge qu1ck1y makes 21 requests of. the music
‘ ’box, trying various pairs of b]ocks and occas1ona11y a longer str1ng
- . [Example 8] L FE . | L
-The problem, "what comes after G2," is clearly worrying him; eiaht ‘
- of his requests 1nv5{;e:pairs o) hlocks that begin with Gzlfof1owed by e

- one ofvthe other blocks. His explorations lead.to tWo discoveries that -

) I -

'f have s1gn1f1cance for“the future i -
. e - ..~ 1) G463 is "good, ‘and maybe at the end after GZ "
T o ~ wIndeed this pair does end Jorge's completed tune,
» , . but it undergoes much man1pu1at1on before settling
L ‘down. °
- R " [Example 9] '
. @ 2) Juxtapos1ng the blocks with the most var1ety, ' o

the greatest density of events (G2G4) he responds:
L & A a wild one, huh?"” )

[Examp]e‘QA] -
Jorge enaoys the expressive potential of even, this 11m1ted mus1ca1

A mater1a1 Later on when he sang some Peruvian fo1k songs, it was clear

p that for h1m the prwmary purpose of the music was ‘to, re1nforce the gggli££///,
of the words - you cou]dn t rea]ly "get" the song w1thout understanding the
wm@& o - | | .
» vaidehtTy tfred of worrying about G2 and_jooking for a way to get
‘on,‘dorge hits upon a usefu1 strategy- immediate repetition of a block as
‘a means for expand1ng ‘the restrictions of the material. ‘Jorge describes

' his strategy qu1te clearly: "I repeated blocks to maké bigger things to

work with -- the blocks were too small alone. * It was a way of stopping

16
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o

to. use ;“ﬁéw block each time;} By repetition I relieved that restr{ction,///’
I;had more bloék§ to work hith;"\‘ Typical eXamp1es‘of the procedure ahe:
- [Example 10] o , -

Out of his experimenie with repetitionof blocks, another structural
principle seems to emerge:i a tune can be built up of.cells or modules. .
The pairs of rebeated b]oths form the‘beginnings of these cells which'qPrge
then expands 1nto 1arger modules These modules éan'th:n be pushed around
and modified to form a sketch, a tune =in- progress Once more Jorge describes
‘h1s strategy. "I was think1ng in small h]ocks that were grdwing bThen I -
‘built a whole song, d1dn t like it. But after that I began th1nk1ng of a
whole song that I could change to make 1t better." L

Typ1ca1 of this process are the following examples wh1ch are bu11t
up from the smaller cells in Example 10.

EExample i]] S .

Notice that the “large modules wh1ch make up the two. halves of
each tune are kept-1ntact. In Request 51 Jorge s1mp1y f11ps the two
halves of Request: 50, keeping each module intact, but placing them in
reverse order. In the process Jorge's‘ending combination (G4G3) comes up

a

.in the m1dd1eb | ; ' R

L1sten1ng to the result propels Jorge into new cons1derat1ons
He focuses d1rect1y on thE\Butght;a+~£gggtlgg _ '
7

t1me focuses on a feature wh1ch generates that funct1on' the "silengeg" ~

at the¥end of G3 makes it a "1ink" and an "end." _ Jorge's represehtation
of G3 is changing. He draws & picture of the tune: - |

/
L

‘




S Page nineteen - o Lﬂ,-" L v
| Only G3 is a defined entity -J-the pillars in an otherwise
amorphous whote. Questioned ahout the “Sﬁlence“.at the end of G3,

. ~ Jorge tries G3G1 and discovers the inaccuracy in his representation.v o
"No; a long note so it must be an end." Contact with-a'leve1‘of greater
detai] Teads Jorge‘still further along this path; he draws avpitchibr
pitch picture ofhhis "main" blocks, G2 and G4: .

< \/;:\
T In the process dJorge's representat1on of GZ and G4 is transformed:
it 1nc1udes more and o1fferent features.’ “He comments: "Before I couldn t
Vremember them S0 wel], now I can spend less t1me playing them." Start1ng
from a tune-1n progress Jorge has worked down from h1s 1arger V1sta 1nto
< its details. - Like a camera zoom1ng in, refocus1ng.the lense, features of
2 . blurred shapesubecome clearer. Now,hwith access to sharp features, iJorge
' - ~ grabs them’and fixes-them in hjs drawing'-~ to remember. - .
.Jorge has made 53 requests of the music box up to this point. . His
de]ight with the poSS1b111t1es, the potentia] character of these poss1b111t1es, -
anu w1th h s ev01V1ng modeuls has 1ed h1m only now to' consider par 1cu1ar :
rvatures of 1nd1v1dua1 blocks. Jorge said, on looking back at h1 work

(}
“Drawing the b]ocks was 1mportant You startaout asking the computer to

TELL you; later you can memor1ze them and do 1t in your head." To remember, ?

then, means to capture part1cu1ar features, even to name the b]ocks through

these features.

- Jorge finds himself facing a problem'now: how shduld he proceed
with this new and d1fferent information; how. can he re]ate the k1nd of ¢

deta11ed features he has just d1scovered to his 1arger vista w1th 1ts-

¢

&

" : _ , o R
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"Page twenty’

blupred but character—r1ch shapes" | . He qs caught between two vidks of
-th1s small world. A question from the observer gu1des him back to

his previous world: "What do you know so’ Far?"  He says, "G2 and G4
“are complex, important, Gﬁ_is an ending, it goes perfectly after G4."
The observer asks;\"Does it (G3) golafter G2?" Playing G2G3, Jorge
bursts 1nto a description of the prob]emat1c G2: *

. [Examp]e 12] - S

M d%dn't like it (GZG3) The problem with G2 is 1t ends too fast,

it goes up and should have someth1ng else before go1ng down. The last -

note of G2 is too quick, it ends r1ght on the border of the. next one S0 .

?

Jthe next one needs more time 1n beg1nn1ng Maybe G1 (goes) after G2."

LT ~

Stepping back again he tries G1 after G2, 1nsert1ng the pair into his
prev1ous tune-1n-progress'

[Example 3] -

~

Jorge s analysis of th prob]ematic G2 is qu1te remarkab'lel It

®

po1nts to very spec1f1c features of the music, but in language which ref]ects
| Jorge s .sense: of qualitative character He seems to have br1dged the gap
betweeneask1ng the ~computer to "te]]" him and the ab111ty to grab the

relevant features for h1mse1f Cons1der what he says more c1ose1y
1) G2 “ends too fast." Jorge is pointing to
- the same feature that Mark described as a “change
in‘time." That is, the accent generated by, the
longer duration of the last note of G2 (relative
- to the preceding notes) implies a shift in metric

grouping ~-- the accent arrives too soon, before .

the expected downbeat.

2) "It goes up and should have something else
‘ before going down. " The instability of this
last note -- both rhytmically and in pitch --
. demands resolution, but first it should be
i extended -- perhaps to fill out a second group .,
' (or bar) of 2 beats: .

Rl
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. N N i . :/-m
{fﬁ - 3) "The last note 1s too quick, it ends right
(NI . on the border of “the néxt one. . . ". Con- .

sidering G2G3, G3 resolves the 1nstab111ty of
the last piteh of:6G2 by.returning to the ton1c
and to a downbeat but it does so toog directly?’

* - The rapid movement through G2 needs to be slowed.:
‘down, prolonged before” descend1ng to resolut1on '

4) G261 is “better" ‘because reso]ut1on is not
achieved --"the downward moetion’ steps before

vreaeh1ng the tonic or a downbeat. However,
there is still°"no space" between Gayand Gl1.

~ This evidently refers to the metric problem, *
again; a.rest following G2 would satisfy Jorge s
need for "more t1me 1n.beg1nn1ng " .

. [Example 14] |
,/f//, Jorge has a clear image of what he wants; the probﬁems are def1ned
but how to- resolve them? ' ‘

You will recall ‘that Mark generated local mnemon1c 1abels f om the

very beg1nn1ng "the fast one,” "could be a clos1ng,9 "s1m11ar togﬁl."‘

With access to local features he can, in fact, "do 1t in his head "

hTS 10th request he has delimited the boundaries of h1s who1e tune

-~ he "played" w1th the material on]y JUSt enough to get an. answer

n\r«‘

Jorge, play1ng" seems more important than rany ansger. E The d1fferen2es

in approach have 1nterest1ng consequences to what each student learns as

well as to the1r f1na1 tunes.

9
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s ‘ : -

ENDINGS _ K .

Hié.tuné_delinéted by a begiﬁning éng an ending, we 1eff
Mark as he gTimpges the whole. Trying‘pjs beginning combination
agdain, (G4GZ), N : / he now finﬁs it "OIK'“ Why?
. While he had focused prev10usly on re]atively Tocal ‘differences “
between G2 and G4 ("There's a change in time"), Mark's shift in

focus to the whole seems to sh1ft h1s focus to features which both

. ‘blocks ihare; Specifically, they share the same fundamenttl

né\odic skeleton: G4 and G2 are together a melodic empellishment

- or prolongation of the single pitch, §. 64 begins

w I

"[Example 15] °
on the pitch, G, moves below it and returns. The middle G is again .

extended by the short, upper neiqghboring. tone and the return to G on

a weak beat.  Compare the motion aeound G to thal of a vubber band

held still in the middle .nd stretched out on either side. Following

G4 G2 becomes a further extension of fhis fulcrum pitch Starting
w1th the lower embe111sh1nq p1tch E, G2 moves to the fu]crum p1tch

The final G generates an accent, but one thét seems to arriye (as

Jorge said) too soon - out of phase ‘But embedded in the whole, 6264}

can "work" as a lively pro]onqat1on of the single skeleton pitch G.

Thus, G2 becomes a truncated and rhythm1ca11y animated version of G4.

'The relatively low level ?hythmic:conflict, shift in metric grouping, .

)
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»
C®

~

becomes a momentary amb1gu1ty subsumed within h1gher 1eve1 re]at1ons,

a deta11 in the larger structure assumes its appropr1ate ro]e w1th1n '

Mark S‘new picture of a developing who]e.

o

»”

e

Mov1ng into the final phases of h1s work Mark works rap1d1y,
noesh His strategy is c]ear Take' the Jast b1ock of a constructed
entity (6462 the open1ng) and use it 1n a trial combination w1th
another b1ock (G261), keeping in mind the end1ng comb1nat1on, that

., is, the dest1nat1on of the whole tune. Through this process

Mark arrives on his 13th request, at the fo]]owing expans1on and

transformation of his 1n1t1a1 opening pair:

.

o : ) [Examp]e 17]

The or1gina] opening (G4GZ) is stif present

but it no longer forms a structural group or "chunk". G4 is now a

low level goal, the destination of the sub-group, G2G4. G2 has
become a beginning; twice it starts things off - first leading to-
G4 and then again leading to G1. In this cOntext, the motion to
the accented G in G2 acts Tike a kind of kick-off.

3

ﬂ
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Mark's 17th-request. joins this ‘expanded opening

-

Page twen;y-four

..\.4 . .
with his ending

combination.f Satisfied that he has. a possible tune, Mark writés -

‘a little computer procedure which defines his whole melody:

L~

70 MARK

1. G2'G4 G2 61 G1 G4 G G3 G5

END
‘ .

Ndﬁ when Mark types MARK, the electronic music box responds'with

@ ’

his whole tune. ‘ . ‘ - . . «
L [Examp]e 18]

Mark is working now with the melody as a whole. Not satisfied with
the middie of the melody, thé'joinf between his beginning and ending
stuctures, Mark deletes the repetition of the Gi block: '

TO MARK 4

1. 62 G4 G2 Gl G4 Gl 63 G5 ‘ ©
o . A _ R 2 -
END | _ o

[Example 19]

Still not satisfied, he trys another procedure which again only differs

at the same midpoint in the tune. This time he deletes G1 all together

and replaces it with G3:

TO MARK2 |
1, G2 G4 G2 G3 G4 Gl G3 G5 : Oy
END r ‘ ’

17
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Page twenty-five , o .
[Examn]e 20] -

M

Mark searches for1gn alternat1ve - he tr1es GZGS and then Gl:
™ [Example 21] - N . g | o,

" That's iti "G3 su0qu end on LHE same note as G1" The f0110w1ng was
_played on the p1ano ) '

. Lnxamp]e 22, : e
That was whatihe wanted:
; [Example 22A]. e
At this point in Mark's work he is able to say exp11c1t1y

. G

d‘yat he wants to hear - somethina that isn't there but that he can

imagine and describe. now on the 1eve1 ‘of a-single precise p1tch

He has begun to compose' . - .

a,v‘ 9 "\ \ - " - | a . Ao ’

What is the sodree df Mark's dfsseeisfacgioe with MARK?

What structura] features is he frv1na to "match’, the features

of his model of a sens1b1e tune7 The problem is made explicit

when, he invents his own tune b]oc;\- it's a quest1on of h1gher

level structural rhygg@t\“ Mark is searching for a sub group

o : .
which will be equal in total duration to the opening Lo

sub-group, 9264. His 1nterna1 model of a sensible melody seems to
demand higher level structural symmetry. G264 includes three |
"down-beats or measures, G2G1Gl also includes three measures. . Thisg
solves the "balance" problem but the second sub-group includes three

small motives or three motivic attacks in comparison with only two

in the first sub-group:

[Example 23] ‘ /
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MARKl solves the problem of equallz1ng the number of mot1ves 1n the |

f,m : two 5ub-groups but spo1ls the symmetry of the measures -- the

' sub-group, GZGJ includes only two measures'

[Example 24] ST B

. Introduc1ng G3 in MARKZ solves all the problems of symmetry

-

but causes the f1rst half &f the tune to be "closed out" : The first .

half ends the same as the second half minus the "surpr1se end1ngi\
d.

’,,f’f“'f- . 1ndeed the first half becomes less of an opening than the seco
o One is: reminded Qf Mark's comment "I have lots of end1ngs..;" -
3 . ) m’ . ' o ".“ - : '_ N '
~ T ' . LT [ExamplevZS] E . ,

;Mark'chomposed.block solves the oroblem; completely. *He finds the
necessary‘local featUres to ggherate 1) a symmetrical higher-level '
(metr1c and mbt1v1c) rhythm1c structure, and 2)~an open-ended flrst .V
half wh1ch can ‘thus function as a beginnlng or large structural

up-beat to his closing structure In addition Mark s composed block

©is slml}ar to G3 re1nforclng the symmetry: :-‘;? B
. / '_ o “ [Examp]e 26] ‘ | |

4
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e Indeed, on the h1ghest level of structural rhythm - the re]at1on
between the two ha]ves of the melody - Mark has also created symmetry .
Each half of the tune includes 6 measures. The suhpr1se end1ng function
~ to balance the f1pst half in total durat1on Oh the Tower 1eve1 of -
| sub-group1ngs, the second half of the me]ody prov1des a n1ce var1at1on
‘in the rhythmic_grouping: - There are two groups of 3 measures in the

s © first half while the second half groups into 2 +34°T:

[Example 27]

a

S
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'ENDINGS - JORGE

-
o

H% 1eft Jorge with hfs explosion into description'ef specific

Afeatures necessary for a so]ut1on to his insistent problem--what comes after
"GZ. H1s solution defined, Jorge searches now for further constra1nts Like
‘Mark, he asks, "How long 1s th1s tune’" Jorge is given a kind of answer,

"12 blocks in e]l“$ He replies, "Yes, I thought I was m1551ng someth1ng .

in the middie.” Actua]ly, this is a very funny rep]y since Jorge's
__'current tune-in-progress is entire]y different from the original tune frbm o
s which the blocks were taken. Thus, Jorge‘s "midd]e" is not the middle

of the or1g1na1 tune at all! But1%1ke Mark Jorge seems, to assume that

there 1s only one poss1b1e tune to build out of these blocks--one "right
answer. " He almost has it, if only he can extend hj;_tune in the middle,

fix it up, he will arrive at the original tune.

It ie'interesting that this qhestion occurs at quite
diffehent moments in the ccurse of each'player's work. Fer‘Mark the
_ quest1on of 1ength came at the moment when he‘had only a Qeginn1ng,
begjnn1ng sent him in search of constraints on thevwhole. Jorge asks
the same question only after a long period of exp]oration through which
he has "grabbed" explicit features of some of the blocks and through them
a]so come to a deghnTtean of the problem Which must be solved. And by .
this point in his work Jorge is also working with a sketch of the tune-

ag—a-whOIe; only now does he look for constraints which will define its

‘total Tength.

]
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After try1ng a. few more comb1nat1ons which again maneuver
h1s varw@ cells, Jorge tr1es G4 fo]lowmg 62 (the very same pair.that _
Aforms Mark's beginning comb1nat1on) Ant1c1pat1nq the

result, he says, "Th1s will be a strange one Asked why, he says,

[

| 7 EXAMPLE 28 | |
: “Because I never thought of mixing G2 and G4. 1 felt they were seoarate

groups <1 thouqht the complex agés would be surrounded by simple ones .

(]1ke is1ands), but they sound not bad " This was thevdechs1ve turning .

,po1nt in Jorge's.work. In mamfﬁﬂatmg his modules Jorge's initial
ass'umptions about these "main" 'hiocks had i;ept him-“from thinking of them
as 'a'possible oair. Earlier on (request 27) he had actually triedqthe
pair once--that was his. "wild one". Still, not quite convinced, Jorge"
tries G2G4 again “He then performs h1s usua] manipu1at1on repetition
and expans1on: G262G4G3.  Asked to '1ook aga1n at h1s.descr1pt1on of~
“he prob1enatic G2, now‘ in the light of his new discovery, Jorge notes:

"Yes, G4 doeSn t go down inmediate]y and it's slower." Indeed the

: reatures of G4 do meet his exphmt definition of a poss1b1e subsequent to

Gz,but 1nterest1ng]y, Jorge' s.constrannts are met on the -‘level of more

global features not on the level of local features of the blocks: |

1. G4 is, indeed, "slower" than G2 but on the local (note to

note) 1eve1 not significantly slower than G] .or G3. Howevery S

longer in total duration than G1 and includes more’ n_o,‘s*

- than G3' In fact, the combmed effect of these features

¥

30

R

is




Page thirﬁy .
. .
" '§s to make G4 effectively "slower" th;n_GZ and also

slower than G3 or Gl when paired with G2.

2. On the local levelr(note to note, again) G4 does, in
fact, "go_dewn‘immedjately." However, on the more
global level G4 does nowhere. Embedded in the context

' 62626463, G4 is simply a pro]ongat1on of the fulcrum

; : pitch, G--it starts there, and ends there. (see p.22 )

| ';Once more, on the more global level, the.effect is one
~ of "slower." |
y )

3. G4 does not take "more fime in A-beginning" as compared
with G1 or G3, but mdre globally the repetition and
prolongation of G2's ending piteh throughout G4, functions

i to generate this very effect. Nnere does G4 begin? The o

Gk*dl"border" of G2 is obscured by the beginning G of G4--a

Lcontlnuat1on of the "border" p1tch.

4. Al these'features together give G4 thev"right“ function

in relatjon to G2: G4 does not resolve G2, it eitendsdit.

Jorge has found an unexpected solution to his very first problem:

"I don't know what comes after G2".  Inherent in his solution is a genuine
S : o

3L
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"restructur1ng . His initial descr1ption of surface qua11ty is f1rst

~ transformed into a descr1pt1on of éiﬁTf%1t features of G2 and G4 These
features in turn form the basis for a descr1pt1on of constraints wh1ch
define a poss1b1e so]ut1on to the problem. Once def1ned Jorge

-"recogn1zes" the solut1on and s1mu1taneously breaks out of his prev1ously

§

{

binding assumptions. =~ ==

L)
~.

v Jorge S new 1nsight takes place on his 69th request. Requests :
/ ) 75 and 77 produce "sketches" of the£fomp1eted tune-but not1cab1y exc]ud1ng
G2 and G4. The quest1on seems to be now, where to embed them. .

EXAMPLE 29
e : " -

Request 77 is a clear eldboratibn'of3Request 75. ihsing his .
procedure of repeating blocks to expand Jorge creates whole, the '
beg1nn1ng of his tune. Annoyed at the constra1nts 1mposed by "72 -/ *‘
blu;ks in all", he qoes on anyhow. Request 79 finds him flipping the '
two halves of his previous sketch, again, and adding to these modules

his expanded GZG4GS ending module.

EXAMPLE 30

o

-

. ' And finally, switching the beginning modu1es‘back‘again but

maintaining the second part:

EXAMPLE 31.

oo
D2
& "
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lNot completely eatiSfied:,dorge tries the beginning of his-
tune once more and then, like‘Mark,.begine to compose: "I would Q
like to have a G6 jn place of the second 63...." He sings what he
wants G6 to be and the block is built for him by the observer,vi

I

EXAMPLE 32

S _ yith this new block dJorge is satisfied he has a tune that

[}

he 11kes

what are the significant structural features of Jorge'e'tune?v"
The most distinctive characteristic is its cumu]ative drive to G4 as

1t

climax. | The climax is achieved in three phases

EXAMPLE 33 _
.

. :Phase I ie a relaiively stable opening statement; returning three
times to the tonic, C. *  Phase II is a seQuentiaT expansioh of Phase I.
Phase'IIi stahts again as E% Phase I, moves forward quickly to the highest
pitch and to a climax and abruptly ends. The sequential reJatiQn ofPhases I
and 11 '(i,e.; two modules, the seeend the same as the first in pitch-shape

and durations, but shifted up one scale degree) generates a.balancéd and

* (Notice that Jorge begins h1S tune with the block that he had originally
described as "may be an ending ") ,

’
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clearly articulated onward and,upward impetus. The forward'impetus,is,'
in fact, achieved only by- Jorge' s‘composed'b1ock.}GG " The penu1t1mate
version, made from the giggn blocks, ”fa11ed" exactly beCause 1t dropped
the onward thrust and also created a stop-—1t was closed out

The second part .of Jorge's tune begins like the f1rst w1th G565
and carries the upward thrust of Part I to a c11max (626264) The increase

in act1vity which has been such aonotable feature of G2 functions now to

bu11d to that climaxw G4 estab11shes and prolongs the high po1nt, ach1evfhg

the anticipated‘climax~fo]lowed by the clos1ng block, G3 with which the tune

abruptly ends. G2G4, the "wild one" of this small world, realizes its

structural potential as climax. And the tune does include 12 blocks!
On the largest 1eve1,.the tune is neatly'synnetricalz
 PART I - PART 11 | »8
% R e —

.

¢

However, considering the inner grouping of these two parts

together with the structural functions each generates, the effect is quite

different:

EXAMPLE 34
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Part I includes two balanced modules: 4 bars.plus 4 bars:
3 mot1v1c attacks + 3 mot1vic attacks Paré II is & single'ciimatic
gesture which moves forward 1n pairs of measures - 2+2+4(2+2) ‘In addition
Part II .incluces an increase in act1v1ty,rnot only on the local Ievel"(more
notes perkunit‘beat), but also in terms of the rate of events in the {argg

..
melodic line:

EXAMPLE 35
g )4 .

In Part I, each phase embellishes but one fundameqta]
pitch: In the first phase it is E and the second F. In Part II,’E,moves
through F to G in 4 bars, g is prolonged for 2 bars and then moves back to
C in the final 2 bars. Not only 15 the rate of events faster, but more
Vimportant, the pitch distance covered is'expanded, made largerEQmore habbens.
Thus thé high level structural rhythm (8+8), the assymetricaj.but proportional
inner grouping (4+4; 8) provide a framework,.which "containé“'fhe 1hc%easing
rate of evenfs generated by“the skeletal melodic line.

i Looking baék, noﬁ; at Jorge's work, thé.evolutfon of his tune
‘beqomes clearer.
EXAMPLE 36
1. Th#ough pairing and repetition he arrived at an initial
tune-ih-progress. ~ Like a sketch of the completed tune,

it includes the ascending sequential relation between

jts two parts and also the ending combination. But there
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~ is little sense of-dgve]opmen£ and no climax is achieved. .
2. ‘ng next phase found‘Jorge:‘!(Requests 51-57)
a) ‘Limiting his vista. ’
b) Moving in and sﬁarpenin& his focus on detail.

c) Defining current problems (especia11y, what could _
follow G2).

d) Defining the features of a possible solution.
' 3. The‘break—through occurs: (Requests 58-81)

« 'a) Jorge's initial assumptions aboytnot pairing GZ and G4 are
cast out when he juxtaposes them -and recognizes
his solution. : -

“b) ~ Building outward, he elaborates this pair through
repetition on one side and the ender, G3, on the
other (G2G2G4G3) and thus finds the crucial climax
and close. .

c) In a continuing search for a "middle" that would meet the
: : constraints of 12 blocks in all, he tries G5G3G1G3--a
. , skeleton of request # 49 and also cf the first modules
S in the completed tune Req. 75). Fleshing out the
skeleton by repetition he arrives at G5G5G3; G1G1G3.

d) Operating again, now, with a 15rger Vista he freely
pushes around modules, returns to the above arrangement

to which he adds his newly discovered climax and his
ending. ‘ “

‘@) With this whole tune "in hand", his final modification

' leads him to composition. Like Mark, he dips down

. “once more to the level of precise pitch (singﬁgg rather
than naming, though) to complete a tune thatike likes.

-

2

. | 36
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The contrast between Mark's work and Jorge's work is etriking: H§§§f'
will consider the contrast under'three head%%gs:' - .

g»""I- Strategies and Modes of Representation. " S

Mark’s work was cautious, methodicals; his intention wes often
explicit.‘. Mark had a ready accees to local featuresgfrom the
oetsetn His representation of local features served as-a guide
Eo more global relations 1nfo which the 1n1t1af7§ 1oce1 featukes
could be embedded. _With a few trial combinations of blocks his repres-
entation of the "same" features was thus transformed. For exaﬁple,
in juxtaposing G4G2 Mark noted "a change in time" which on a more globa] .
level then became "0.K." Later, ‘influenced By the pair, G2G1, he | // '
! ) reversed his opening pair mek1ng it G2G4. G2 thus assumed a'§§rﬁet—» “
urally more abpropriate function leading 1ﬁ.to G4rather than extending B
1§_gg,as'before. C
< : o :
Mark's firet signiﬁjeant decisions generated' the functions,
beginning and ending. =~ With the limits of his tune defined, the
framework for his work and F2r his tune was also defiﬁed.‘lHe had genefated
. a context within which he could make choices, one in which particular features
could:assﬁ%e particular functions. His process for completing the tune was to
‘se;rch for a series of events which would appropriateiy fill the gap J
between his.deffhed limits. He pqired the jast beck of his begiQning i
pair wfth a possible next block. Continuing in this way,'he built up \éi?

a chain of blocks to which he' could reasonably attach his ending

combination. The gap filled, the tune was complete.
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dﬁﬂ contrast'to Mark, Jorge worked impulsively; exploringr
'many*possibi]ities and responding often to the qualitative
character of the results he generated. Jorge seemed more interested
in the process itself. What would a new combination bring'fortﬁ;
"how could he make use of his repeated pairs_and expanding modules?
Jorge did not focus on local features of the blocks until
well along in his work.  (Unlike Mark, who could work "in his head",
Jorge had to wait for the music box to "tell" him.) Starting with
an initially broad vista, he worked down. into details and then back
| up again to ; larger vista which gradually changed as it inciuded
more and more exp]itit detail. In contrast to Mark's ear]y definition
of limits and subsequent directed chain.buiﬁding,,dorge'worked outward *
(backwards'and forward53 or just around wherever he happened to find
t'. himseIf. In addition he worked with trial who]e tunes and then

modified his trials_to make a new whole.

The possible structure of’the tuhe emerged slowly in this
process of moving in end out of the material. Exploring, testing,
building up and taking down, Jorge "accumulated" various features
into his representation as he went along In the process the
"meaning" of a block--i.e., its possible function in the whole-- was )

~often transformed Each new representation created a new set ofposs1b1e 'S

constraints a- new def1n1tion of prob]ems © The most dramatic of these

30
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a

~mements‘occurred when he was able to define the featﬁres'df a

solution to his gnawing problem.  The problem defined, he recognized
a solution which in turn shattered his previous assumptions. The initially

rejected pair, G2G4, which Jorge originally described as a "wild one" was

rediscovered as the solution to his problem.  With this break—through,”ddrge's

'pre-bui]t modhles quickly fell into place. His internal'répresentation of the

. * .
blocks was again restructured; he could now'find appropriate relations among
them and thus complete his tune. "

, . “ ‘ ,
While-Mark worked more quickly, he did so at thg cost of defining a

single structure early on, thus 1imitip§ possibilities, playing less, and ma&be '

‘learning less too. Jorge's work was Perhaps more like that of a real composer-- -

immeréing himself in the material and in his direct experience, he gradually

discovered its potential for structural coherence.

34
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II Results

Mark's tune is essentiaIly a single, ba1anced antecedant-
consequent statement Phrase 1 starts at the high po1nt, establishes
1mp11cat1ons for resolution bu remains open-ended, 1ncomp]ete,
structural up-beat to-phrase 2 Phrase 2 realizes the harmon1c and
11near implications set up by. phrase 1, closes them out, and balances ' ’
phrase 1 rhythm1ca11y with a “surpr1se

Jorge s tune is cumu]at1ve. 1) Statement of a generative

t1ve, 2) deve]opment of this motive through ascending sequential
elaboration, 3) a final Tonger gesture which leads to a climax.
C]imax is generated by an 1ncrease 1n’the rate of events and an

[

ascent to the high point of the piece, followed by quick resolution "

and closure. | \ ' .

Do the results ref]eét the strateg1es 1nvoked? The two c&mp]eted

tunes are certa1n1y d1fferent 1n their structure and in their effect.

It is- tempt1ng to make a corre]at1on between Jorge's more 1mpuls1ve, even
flamboyant sty1e and his: tune w1th jts dramatic build-up, its cumulative |
structure. In turn we can observe a relation between Mark's careful
and methodica] strategy and. his neatly ba]anced, relat1ve1y stra1ght-
forward and constrained mus1ca1 statements. But how much are these
results influenced by. stratégy7 What about other factors 11ke tac1t

models of a sensible tune‘?pgether w1th d1fferences in ethnic and

?

- AU
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IIT- Tacit Modelsr

- What are the d1fferences in the model-fbr—a-sens1b1e-tune which

is gu1d1ng each player s decisions? " The last stages of Mark s work
brought out certain structural features of his mode]—-part1cu1ar1y the-

1mportance of h1gher level rhythm1c symmetry With Jorge it was much more
dramatic! .
. \ N
When Jorge had completed his tune he listened to the tune
from wh1ch the blocks had originally been taken--a French folk song\\

S

- EXAMPLE 38
Looking qu1te aston1shed he whistled and said, "That s
»~tota11y different! & never would have arrived at that."” And on
second hearing, " It's unbelievable that G4 begins the tune.__ I nerer
. heard a tuype Yike thatl" The context was so di:ferent he didn't even
notfce that both tgnes end tdent1ca11y! '

\

Curious now to hear the tunes that Jorge dig know--the body

of music from which his model must derive, he was asked to sing some

Peruvian songs. More extended and elaborate than Jorge's tune, their

structure proved remarkably s1milar' Characterlst1ca11y they were/f/”

~cumulative: They 1nc1uded repetit1on of small, mélod1c cells, e h
one clearly art1cu1ated. Thesevce11s were, in turn, develggeﬁy/;

sequentially Teading to a longer gesture which reached a




Page forty-two . _ ) \\ S :

»‘thén quick1y and abruptly came to a close. Rarely did the Peruvian
songs 1nc10dg the éﬁaracteristic/péqahced antecedant-consequent phrase
structure so typical of faml1iar nursery-rhyne tunes, of the Frenth-so;g,
and, indeed, Mark's tune. - At first they sounded as strange to me as the
French song did to Jorge. I_said; for eiample, Qhen he finished the firsf

. song, “Is that the end?" Jorge veplied, "You réally have to know the

' words'fo get it."

In fact,'M;rk's tune 1s, in basic structure, qﬁite similar to
the first baft of French: A single, two-ph}ase‘"sentence". The
first phrase, an anteéedant; stakting w1th a'flead—in" to the High |
point, reaching towards resolution but remaining open-ended; the
second phrase, a conséquént,fstarting much Tike the first bdfsreaching
réSolutfon and closure. - Mark was hy.coﬁtrast perfectly satisfied with
the original tune--it was another, perhaps more successful, realization

of his model. He conmented, merely, "‘"Ohg yah."

Indeed, why is th- origina1 folk song more successful?  Several

features seem pertiment: -

1. The implications of the initfal motivic materials dare
L . further "worked out"; the tune is more complete--it
e ~includes a beginning, an elaboration of the opening
o ‘ material (middle) together with a return-~A/B+A1/,

'
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2. Motives appear embedded in new contexts exploiting .
their implications, thus providing both variation :
and unity. For example, Gl appears in three different -
contexts, each time with a different function. Indeed,
Gl acts as a kind of pivot, each time sendipg the tune
off in a new direction: _ In A: Hint of closure which

. - is fulfilled only as it returns to G4 followed this
time by G3. In B: Sequential elaboration, G1G5 and
finally preparation for return, G1G2. Indeed, the
pair G1G2, appears twice, but. the context disguises
this paired repetition: D o

3. A1l of the phrases are balanced as are_ the two large
sections of the melody-i.e., A and B+A!.  However,
the second half of the tune generates two distinct
structural functions, development and refurn. Thus,
the second half, while equal in total duration,
includes a greater density of structural events.

4. Finally, the return of the pair G4G3 seems both
fresh and familiar as a result of the.elaboration

and development which precedes it. |
Interestingly, experienced musicians who have played - with this
- set of blocks frequently build a tune much 1ike the original, but often

exclude the first and Tast statementsh\of G1, saving both' G1 ‘and G5 for

the elaboration in B. v
_ _ ) _ : o |

1
o,

el
<

While Jorge's tune clearly derives from a different model, it does
»

-

share with the original tune, development of material and a sense of directed
motion through the build up of tension and its release.” On the other hand,
. differences in the function, the "meaning", of t?e various blocks in Jorge's
"~ tune as compared with the original are striking. Meaning in music is

. indeed context dependent! ‘ ~ o ‘ oM
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SOME SPECULATIVE CONCLUSIONS.

o -

It should be clear, ‘now that both Jorge and Mark were 1nvolved each- in
h1s own way in act1ve analys1s of mu51ca1 re]at1ons. The relations were
perhaps "pr1;nt1ve", but they were so in two senses: vahe materials with’
which they worked weﬂ% limited and in th1s sense primitive; but the decisions
they made, problems°they faced demanded a confrontat1on with the powerful
._pr1m1t1ves from wh1ch much larger and more complex musical structure~der1ves
Observation of the stqﬁents procedures comments and decisions also thrust
us into an analysis and re~exam1nat1on of certain fundamentals of musical
coherence and of Tearning.

| l ¢ . . "o
TI. The catggor1es implicit in mus1éégotat10n and music theory as modes '
of representat1on tend to guide their users towards the select1on of certa1n -
features’ and to the exclusion of others. Our students had to discover
their own pr1or1t1es, ‘their own processes of select1on. Since our students
did not read music notation, they were not 1nf1uenced by the particular sel- - .

, ect1on-of features captured by th1s‘mode of representation. Nor were they

influenced by the categories 1mp11cit 1n'trad1t10na1‘mu51c theory.

As a result, those descriptions which we, as trained musicians had come
to take for granted, were often burst open for re-examination. We discovered

for example, thattfeatures selected by the'categorTes of traditional music

theory,are‘not givens~they must be generated by relations among a collection

of feature%. Ton1c or»key center, for instance, results from an aggregate of

8

_feature$;~even beat and certainly beat groups or meter results from a collection

: 40
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of‘features. For the students these were not 1vens assumptions imp]icit

-

N\ L
II.- Musica] perception,. Tike visual perceptipn, is a proCeSs of intelligent

reconstruction.- While the computer-driven'music box always outputs the same/
"data", the human perce1ver processes this information in various ‘ways |
depend1ng on wh1ch features he gives priority to or even has access to--'
i.e., just how he represents the "data" to himself. Focus 1is 1nf1uenced by
the particular context in which a particular figure is embédded-iactua]]y, or
in the player's imagination, A new context suggests new priorities and
revea]s new feaflres Learning occurs when the Student-gains greater
freedom in his ab111ty to enrich his representation as he discovers ever new
relations among these features. For'example, players tended to focus First
on a particular characteristic of a single block or perfaps on some feature

W “ch two blocks shared or by which one block might be ‘distinguished from
annther. Llater, new features became'accessitle often as the result of new

~ contextual embedaings; often generating a h1gher level representation. }n
addition, as studente gained a glimpse of a nho]e tune' more global features
emerged--features ‘that had to do w1th relations among ALL the blocks. The
most s1gn1ficant 1earning occured in the dynam1c interplay between local '’
and more global focus; local deta11 shed 1ight on g]oba]-possib111t1es,

global structure revealed new deta1ls. Indeed, the whole process reflects

the 1nterp1ay between detail and larger- des1gn which 1is suchua powerful -

Q

46
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" factor in the vastly more complex world of,

Page forty-six

-/

for example, a movement of

- a Haydn Quartet.. Here, shifts in focus,/new contextual embeddings,

transformation and elaboration of a single detail or a brief motive are
eésent1a1_components_1n the logic Zyd/;ffect of the work, itself. Without

access to such processes within the work of a great composer, its very

-greatness @ften remains beyond the experience of the listener.

y

-~

In fact, the Tearning which took place for Mark and Jorge bears

- certain similarities to the learning which occurs in the work of the

creative musician--comﬁj:er or performer. Arnold Schoenberg says, in

his book, Fundamentals v

Musical Composition: 4

- ".....one can comprehend only what one can keep in mind.

Man’s mental 1imitations prevent him from grasping anything c

which is too extended. Thus, appropriate subdivision

facilitates understanding aud determines form. A composer

does not, of course, add biv by bit, as a child does in

building with wooden blocks. He conceives an entire

composition as a spontaneous vision. Then he proceeds,

- 11ke Michelangelo who chiselled his Moses out of the

marble without sketches, complete in every detail, thus

directly forming his material. No beiinner 1s capable

of envisaging a composition in tts entirety; hence he .

must proceed gradually, from the simpler to the more. -

complex. Simplified practice forms, which do not always

correspond to art forms, help a student to acquire the : K

sense of form and a knowledge of the essentials of

' construction. It will be useful to start by building

musical blocks and connecting them intelligently...These

musical blocks (phrases, motives, etc.) will provide

the material for building larger units of various kinds,

according to the requirements of the structure. Thus
¢ the demands of logic, coherence and comprehensibility
can be fulfilled, in relation to the need for contrast,
variety and fluency of presentation.”

.
) .
. . a
. ‘
- t ) V f\
..
3
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Schoenberg's design for the development of younﬁ composers
seems close to the process we have observed in the work of our two
| | Players. But what about the role of tacit models for our students
; o and‘fer composers? It seems clear that such models funct1oned as
constraints in our students decisions, in‘their sense of "logic" and
,appropriatenesst~ -But for Mark and Jonge the}process.of discpvering‘
implications in the given material necessarily remained within the

constraints of that material and also within the constraints of their

tacit models. Mark 1ntroduced the term, "match®, "I don't know how to -

match". And both students at a dynamic moment in their work 1ooked for 7
the explicit constraints of a right answer, "How long is th1s tune".
But still the solution only emgrged after each.player had sufficiently

(for himself) explored the jmplications of the material. Only then

(%]

couid they make a particular product which reasonably matched their -

4 model.

For serious composers'snch models play a significant role, too,
but in a more dynamic way. E.H. Gombrich uses the term, stylistic
schgmg%g, in discussing The role of models 1n the creative process.
He‘speaks of "matching and making"...The composer approaches the creat1on .
of a new work through the “mediation of an internalized vocabulary of ‘
forms and schemata.. .Invention is both a process of coding by means of

such a vocabulary ("matching”) and a process of modification ("making")

toward some goal-image for the product” 2

4
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Studying Beethoven's sketch Popks we see a c]ear instance
of this process in his re]ent]eés modifications of motives--part- -
icularly beginnings. An initiaI,'oftéﬁ banal idea, (banal exactly
bééaute of'jts close "match"” ;ith'stylistic norms or stylistic schemata)
undergoes endless modifications. The normative éohstraints of'thg‘
initial idea are restructured in the 1light pf-imp]ications which

Beethoven foreseeé--the potential of the motive to assume new functions

and new character within his "goal- 1mage". Transformations occur °

as Beethoven, in his head. embeds the motive in new contexts; simul- ‘vEé
.taneOuSIy he seems to env1sage Ehe structure as a whole--a structure
which is, itself, still evolving. Thus Beethoven‘s modifications of

a single motive represent much more than explicit local changes. "The
process of transformation'heIps to define the ggiggg_conséraiﬁts through

which the particular whole evolves. Beethoven's workbooks suggest a

more subtle meanipg for Schoenberg's statement that a composer "conceives

an entire composition as a spontaneous vision".
[
Thus, we might say tha€fahe serious composer compared with our
players is more concerned with "making" than he is with "matching". His

-~ product ref]ects a dynamic interaction between the constraints of trad-

itional models and the evolving constraints generated by the compos1t¥;;;T\

process, itself. Indeed, a new work may be on the fringe of comprehen-

sibility for those listeners who are searching for good "matches". Claude

Levi-Strauss says, in discussing 20th century serial music:6
!

o 4.
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Either'it will succeed in bridging the traditional
gap between listener and composer and--by depriving
. the former of the possibility of referring uncon- N
v ciously to a general system--will at the same time
- oblige him, if he is to understand the music he
. ' hears, to reproduce the individual act of creation
"~ on his own account. ~ Through the power of an ever
new, -internal logic, each work will rouse the listener
from his state of passivity and make him share in
its impulse, so that there will no longer be a
difference of kind, but only of degree, between °
inventing music and listening to it. \

- This may be an equally appropriate description of the trdly musical listener
even when the composition does allow the listener to refer "unconsciously to a
general system"--for example, with works of Beethoven or Haydn. Too often,
though: ¥he listener lets such works slip by, by giving in solely to its
N familiar “stylis#ic §ghemata";: Failing then to be roused from this "state

'_of passivity", he will also fail tb discover the "ever new intenﬁa] logic",

the unique process which distinguiéﬁes the great work-~that which makes it more -
than just another instance of a style. It is precisely meeting these musical
demands on the listener which we see as one of the primafy goals of our students’

work.

nd if we consider the performer's process of learning_a work, the

c0mparisoﬁjwith our students' learning is even more exact. The performer
with a set.of givens, an existing, complete work; must also become involved in
a Continubds process of re-hearing, of re-structuring, of discovering the )
particular coherence in the work he studies. Concretely thfs often involves
~a shift from Tocal considerations (playing each note on the page with the

right pitch and rhythm,-overcomihg technical difficulties, etc.) to globalf/\\
considerations--1ike rglations_of harmonic dire&%ion.-strucﬁural downbeats,
'grouping and articulation of motives and phases, and thelpropbrtions of parts

to a whole. As with Mark and Jorge, the "same" features assume new

o
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_ _ ‘ ‘ A o
meanings--fast becomes slow, szeat beéémes downbeat. But in the éﬁﬂ;

of course, global considerations must dictate?ﬁocal-ﬁecision; indeed,

~this may be one ya§ of describing a "musical pe?formance".

y ..

/

/ > : '
Artar Schnabel is said to have described such performance

this way:’
/

4

In high tension~-emotional and intellectual--the
performer must anticipate the rendering in sound
of the entire composition, as a total unit.,

Schanbel compared this with the intake of a deep

~ breath--~deep enough to make the entire performance

appear as one slow exhalation.... Any pre-
occupation, at the moment of performance (and this
is what differentiates performing from certain

- preliminary phases of practicing), with playing

the right notes, ry, fingerings, or with
thoughts on the 'difficulty’ of a section of a .= . 4
piece makes it impossible to concentrate fully

in the way here described. ' . .

3

ES

4

OfAcourse this development from, local to global "hearing" is nnt

a simple one-way path. Asgwlth Jorge movement from the larger vista to"

focus on some detail may carry with it implications which again affect ‘the

larger conception. Again Schnabel's view was:

8

aY

The mature performer works for those‘rare inspirations

when his conception of a score becomes one with its

physical realization in performance. At such moments
technique is more than just the disciplined functioning ‘
of the body at the command of the ear: it grows into

a physical activity which in turn may stimulate the
-imagination...Piano technique, as Scﬁna5e1 used the

term and taught it, is the faculty to establish channels
between the sound heard inwardly and its realization

in all individualized subtlety...His method of practicing
was experiment rather than drill.

J 51
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* The comparison of our students' work with that of great
musicians may seem far-flung. But one should not confuse the;produci'

with the process. We have been concérnéd, here,'with a way of

PR

1garnin9 whiéh hopefully both reveals and shares in the yind of learning--
1 by experiment rather than drill--which seems so characteristic of creative
agtivity. For it iS through building up, taking down, compining and
re-cohbining, embedding detail in larger design,. thus restructuring one's
" internal representatipns, that new implications are born, new know]edge
discovered, .ﬂost'specifica11y, it 1s‘by discgvering and playing with
theicon;traints of what does make sense or of what one can do, that-
the learner cracks the boundaries of his perception; he develops the
capacity to "appreciaté", dven to invent new constraints. Perhaps it
$s.4n just this interplay between constraints and invention between the

known, the unknown and knowing that learning takes its biggest leaps.
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FOOTNOTES
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Se berger. Jeanne, "Learning to Think Musically", Music Educator's

Journal, March, 1973 and Bamberger, Jeanng, "The Luxuny of Necess1ty",
Bulletin, National Association of Schools of Music, 1974

’ "
See -Bamberger, Jeapne,'”Progress Report", LOGO Memo # 13

For the,compiete prbtocol of;quk and Jorge see Appendix. -
4 . L s

Schoenberg, Arnold, Fundamentals of Musical Composition, St. Martins
Press, Inc., New York, s Po . -

Gombrich, E.H., "Art and I1lusion", Princeton University Press, 1960

pp 88-90.
)

Levi-Strauss, The Raw and the Cooked, Harper and Row, New York, 1969, p.26.

4
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