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ABSTRACT

Although extreme individual differences in the music abilities of children have been celebrated
from long before Mozart, satisfactory cognitive models of such precociousness have been less
forthcoming. This research program employed an information processing model based on the
neuropsychological work of Alexander Luria to investigate individual differences in the
perception of pitch sequences with various degrees of structural coherence, with particular

attention to children who appear to be musically gifted.

The Luria model used in this study has three orthogonal dimensions of information processing:
successive and simultaneous synthesis for encoding information, and executive synthesis which
involves attentional and integrative processes. Psychometric operationalisations of the model
have been used extensively in investigations of individual differences in mathematics and
language performance of children at school. The model had not previously been applied to the
domain of music. It was hypothesised that music perception involves the cooperative

interaction of these three information processing dimensions.

This research focussed on the perception of fluctuations in pitch - the attribute of music which
is most strongly predictive of music ability. Evidence from studies in the cognitive sciences
suggests that musical elements such as pitch are hierarchically chunked to form meaningful
musical Gestalts. Other studies in psychophysics suggest that these cognitive processes may
exploit the fractal or self-similar form of fluctuations in musical attributes. Fractional
Brownian motion (fBm) tone series have proved a valuable tool in studies of perceptual

responses to pitch fluctuations. To this end, the autocorrelation function is particularly salient.

Three psychometric studies were conducted with 10 to 13 year old children as subjects.
Multivariate analyses were undertaken where appropriate. The first study (N = 151)
investigated relationships between abilities on simultaneous, successive and executive
synthesis, and individual differences in pitch pattern discrimination, pitch contour inversion,
and responses to algorithmically generated fBm tone series as a replication of an earlier study

with adults. Success on the contour inversion test was partly accounted for by abilities on both



simultaneous and successive synthesis. The replication study showed that fractal music is
preferred to either random or highly correlated fBm tone series. Significant sensitivity to
structural differences in algorithmic music was related to abilities on successive synthesis by

subjects with criterion scores on the pitch pattern discrimination tests.

Two instruments were developed to measure sensitivity to the autocorrrelation structure of
algorithmically generated fBm tone series: one required an estimation of the strength of
structural coherence, the second sought detection of a change in structural coherence. Study 2
(N = 135) investigated relationships between abilities on simultaneous, successive and
executive synthesis, and individual differences in pitch pattern discrimination, sensitivity to
autocorrelation structure, music education experience, and school academic performance.
Abilities on the Luria model dimensions were measured by a new computer-based adaptive
instrument. There were significant relationships between performance on the discrimination of
pitch pattern tests, the perception of the two autocorrelation structure tasks, and the three Luria
model dimensions. There were significant relationships between success at the two perception
of autocorrelation structure tasks and performance levels of school mathematics and language
studies, suggesting that common information processing dimensions underpin both musical and

general cognition.

The third study (N=29) involved children with demonstrated musical precocity. They were also
tested with the Luria model and sensitivity to autocorrelation structure batteries. The abilities
of the musically gifted children on each of simultaneous, successive and executive synthesis
were superior, especially on executive synthesis, to those of the normal sample of children in
Study 2. High ability on executive synthesis, the processing dimension with responsibility for
the integration of the two coding dimensions and for the evaluation of information redundancy,
can explain the remarkable facility for music learning shown by the musically gifted subjects.
Their scores on both tasks of sensitivity to autocorrelation structure were also superior to those
in Study 2, suggesting that the perception of coherence in pitch fluctuations is an attribute of
music ability. It was also shown that for musically gifted children, perceptual preference for
fractal structure in pitch fluctuations is related to individual differences in abilities on

simultaneous synthesis.



vi

TABLE OF CONTENTS

page

ACKNOWLEDGMENTS .....ccoootiiiitiiiiinetereteeetetene sttt ssesnessesaesbe st s saesnesneenees iii

ABSTRACT ...ttt s st s e e s et s e besnebssae s iv

LIST OF TABLES ...ttt s Xii

LIST OF FIGURES .........ooo oottt sttt s Xvi
CHAPTER

1. INTRODUCTION .....oooiiieiiiiniinieniereneetetiteesi et sae st esesse st se s sesseese e e saesaesssesnesneesnas 1

1.1 Rationale for the research program ..........c.ccceveecierieieenienenrieneeiee ettt 1

1.2 Structure of the thesis ... 9

2. THE LURIA MODEL OF INDIVIDUAL DIFFERENCES ..........ccccceciiioiiiinenienieeneennes 13

2.1 INrOQUCTION ...oovuiiiiiiiiiiiiccicerctct ettt sb et s 13

2.2 Description of Luria's Model .........ccocceviriiniiiiininiiiiiiiireceneec e 14

2.3 Music information processing within the Luria model .........ccccocoveiininininnininens 20

2.4 Neurological MEChANISINS ......covceerrerviieriiirieriteeeerre ettt e b e e sraesaaesseaesaenes 25

2.5 Operationalisation of the Luria model........c..cccoeviriinenieninneniiiniicnenieeeseenee 27

2.6 Psychometric operationalisation with two factors............cccecevcerierieriieiienenenccieine 31

2.7 Psychometric operationalisation with three faCtOLS...........oveveeeeveereerereeseesereesereeens 36

2.8 Psychometric operationalisation with four factors...........cecceeeeevencinniniinennincnnnn, 39

2.9 Psychometric operationalisation in a computer adaptive format ..............cccoeeueene... 41

2.10 Relationships to other models of individual differences...........ccceevverevrrecreecerennnne. 42

3. INFORMATION PROCESSING IN MUSIC PERCEPTION ........ccccoooeveminrererereererereenenne 49

3.1 INrOQUCTION ....cviuiiviiiiiiieiciee ettt ettt et saebe b nn 49

3.2 Successive synthesis in MUSIC PEICEPLION .....eevvereererrerierieresreeereereeteseereereeeeeereeseenes 50

3.3 Simultaneous synthesis in MUSIC PEICEPLION .....oveverrereererereerererrereeeresecteerereeesenees 54

3.4 Simultaneous synthesis and long term music MEMOTY ..........c.cevveeeveverrrrerereennee. 57

3.5 Executive synthesis in MUSIC PEICEPLON .......eevevrererreriereiereeteeieeeeeeee e 60

3.6 Hierarchical information processing in music perception............cceeveveveveerveennnnne. 65



CHAPTER page
3.7 Information redundancy in music PerCePtion.........coevvuirieviiriiirrienieiiieeieeeiesieeen 70

3.8 Information processing in MUSIC EXPETIENCE .......overirieieieiiserieineree et 72

3.9 Individual differences in music abilities .........ccccovriviiiviiiniiiniiiiniiie s 76

3.10 Definitions Of terMINOLOZY .......coceeerreriirieriiriiriiiiiiiiic e 83

4. PERCEPTION OF AUTOCORRELATION STRUCTURE...........cccocvmniniiiiiiiieieenen, 87
4.1 Overview of fractal ZEOMELIY......cccevueeiriiiiiiiiiiiiiiii e 87

4.2 Temporal fractal fOrm ........ccceveviiiiiriiiiiii e 91

4.3 Perception of fractal fOrm..........ccceoevviiriiviniiniiiii s 105

4.4 Sensitivity to autocorrelation StIUCTUIE..........ccverreriivinrinieiititeeeeeee e 113

5. THE FIRST STUDY ..etiitirteiienieiienientereieeeiccrter et assansssseasesaests s bnassnesnessean 123
5.1 Formulation of the research qUESLIONS.........cc.cocueeiiviiiiiiniinininiiniciie s 123

5.2 The Music Evaluation Kit test Dattery .........cocovvvviiriiieeniiiiniineineeiecinieeene s 125

5.3 Instrumentation to measure the perception of musical contour inversion.............. 127

5.4 Instrumentation to replicate the VOSSs StUAY ........cccceviiveriiniiiriniinniiiineiiieneenens 129

5.5 The Luria model Battery ........cccoceviireriininiiniiniiiiciiiicceisiccecse et 135

5.6 Experimental SItUALION ........cccveeviriiiiiiiiiiiiiiic e 136

5.7 Experimental ValIdity ........ccccocevuiiimiiiniiiniiiinicercceercre s 137

5.8 Experimental hypotheses.........ccociiiiiiiiiniiniiiniiicc e, 139

5.9 Data AnalYSiS....ccueieueeriireieeerireeeiteeiee ettt 140
Preliminary analysiS......cceveeeeereerieniieeniieiiieiteiiesecsic e csiessnseesneessnees 140

Hypothesis 1.1 ...cociimiiiiiiiiiiir e 142

Hypothesis 1.2 ..ottt 143

Hypothesis 1.3 ..ot 146

Hypothesis 1.4 ..ottt 147

HYPOLhESIS 1.5 .ottt 149

HypOothesis 1.6 ...ttt 149

Hypothesis 1.7 ..ot 150

5.10 General diSCUSSION . ...cceeieieiereeeeeeeeeeeeeeeeeeeeerereereseseesesssssssssassssssessessssssssssssssssssssanes 152



CHAPTER page
5.11 Recommendations for a second Study ..........cccevvuivnmiiiiinniinniiiniiiiiieeeee, 157

6. THE SECOND STUDY ...cootiiiiiietiieeresteeresietsseste sttt sss s ssssss s s srssneenes 159
6.1 Formulation of research qUESIONS ..........ccccovviviiiiiiniiiiiniiiiiiiiccc s 159

6.2 Instruments for perception of autocorrelation structure ..................... oo 161

6.3 Experimental SItUAtION...........ccceiiiniiiiiiiiiiiiiieic et 172

6.4 Experimental Validity .......c.cccoveveviiiniiiiiinniiiiii s 174

6.5 Experimental hypotheses..........cociviiiiiiininini 175

6.6 Data analysiS.......cocoevieriiiiiiiiniiiir e 175
Preliminary analysiS.......ceceeeerreerrrersieereenieerereeneeseeesne et sasessseens 175

Analysis Of CONLIASES .....c.ceeviiiriiiiiiiiiiiciie e 178

HYPOhESIS 2.1 ..ottt 179

HYPOthESIS 2.2 ..ottt 184

Hypothesis 2.3 ... 188

HYPOLhESIS 2.4 ..ottt ettt sttt st s 188

Hypothesis 2.5 ... 191

HYPOthESIS 2.6 ....oovviiiiiiiiiieiieiircetetetere ettt 192

6.7 General diSCUSSION.......c.ivviiiiiiiiiiiiii e 198

6.8 Recommendations for a third Study ........ccccoeveeiiiiiiniiiiiiieeee 204

7. THE THIRD STUDY ...cooiiiiiiiiiiniiniiiiiiiiiitiieniesieniestesesesresse st sieesne s ssesssssessnessessasns 207
7.1 Formulation of the research qUEStions..........ccccoovevuiriiiiinsienieceieeeeece e 207

7.2 Experimental SITUAtION .......cceviiiiririiieriietestt ettt e 211

7.3 QUAlitatiVe data........c.eeeeeeeeeiieieeecceeeeectee e eeee e eesre e e eeerr e e e serre e e e e nraaee s e araeaeeeennaaes 213

7.4 Experimental hypOtheses........ccccveciririiiniiincnieineeeeeessee s 217

7.5 Analysis of qUantitative data ........c.ccoveveeieneieeinncnercteee s 217
Preliminary analysiS........coeceeevreveerirnieninineerestssisstssiess s esse s ss e e eaenes 218

HypOthesis 3.1 ..ottt 221

HypOthesis 3.2 .....ooviiiiiiiiiiiirce ettt 224

HypPOthesis 3.3 ..ot 229



CHAPTER page

HypOthesis 3.4 .....cooiiiiiiiniiiiiic s 232

7.6 General diSCUSSION .....vveverrieereeeierienitiit ettt bbb 236

8. REVIEW AND CONCLUSIONS ..ottt ene e sres e 242

8.1 Overview of the research results ............ccccoviiviiviiiiiniini e, 243

8.2 General discussion and CONCIUSIONS .........ceevuerriiierniiieiiiiiiiiiieee e 249

8.3 Strengths and limitations of the research ...........cccoovivnii 257

8.4. Recommendations for further research ..........c.cccccovveviniinininiiniies 260

8.5 Concluding remarks .........ccceeceevieniriiiieniiiinii i 261

BIBLIOGRAPHY ......cooiitiiiiiteteeee ettt ea st b s s ae e 262
APPENDIX

A. MUSIC EVALUATION KIT (MEK)....c.cccosetriiiiiririitntcneicnencnenncsnciesae e 285

Part I Pitch DiSCHIMINATION .......ccoueerueeieienieeieeieeieeceeneeert et 286

Part V Pattern ReCOGNITION .........cocueeeueeiieieiieeiieeeeeete ettt sne e 290

B. PITCH CONTOUR INVERSION TEST .....cccoiiiiiiiiiiiiieieeencncreciecieincnns 294

Taped Instructions FOr SUDJECES .........ccoceviiiiiiiiiiiiiiiiiiicice 295

ANSWET SHEET ...veiiiiiiieieeieeeet ettt ettt e e s esar e s s e ssneesmseeenis 297

Probe phrases foritems 1 - 15 ... 298

C. 1/f ALGORITHM ......cooiiiiiiiiiiiiiiinininiinieninieicrcenceresie st saeae s snssae s 301

QBASIC listing of fractal music algorithm ..........ccccccovviiiiniiiniieiee e, 302

QBASIC listing of white music algorithm ..........cccoceiiviiiiiniiiiiniiieee 303

QBASIC listing of brown music algorithm .........c..ccceeevevenninenineneeecnenee 304

Autocorrelation function of fractal music algorithm ............ccccevvvevenvienienieeireereenne. 305

Fourier analysis of 1/f algorithm OUtputs ..........ccoveverirereresieeseeeee e 306

Spectral density plot of 1/f algorithm ........c..cecevevevininiininieeeee e 307

AlZOTTRMIC MUSIC ......eiuiiiiiiiiiieice ettt et be e bs v s 308



APPENDIX page

Percentage occurrences of intervals in algorithmic and real music ...........cceceeueneen. 309
D. SEMANTIC EVALUATION OF SPECTRAL DENSITY TEST .....cccecvviniviiinnnne 310
Subject anSWEr DOOKIEL ........coeeiiveriiiiiiitiieeicrcteree e 311
E. THREE-COMPONENT LURIA MODEL BATTERY .......ccccecvimiiiniiieicrenrieennens 313
Tests of Simultaneous SYNthesis........ceeeevviiniereniiiiiieni s 314
Tests of Successive SYNthESIS .....cccviiviiiiiniiniiiiniii e 320
Tests Of EXECUtIVE SYNENESIS.....uiviieiirieeieeiieitesiteeee et sre et e e se e 324
F. SPSS-PCO© OUTPUTS FOR STUDY 1 DATA ANALYSIS....coooiiiiieirereecenne 330
Preliminary analySiS .......coeeeeeverieerererierieriesienietesrete st ste e sae et st ne 331
HypPOthesis 1.1 ..o 333
HYPOTHESIS 1.2ttt sttt ettt et san e e ae s s e e s sneenes 334
HypPOthesis 1.3 ...ttt et 340
HyPOthesis 1.4 .......ooiiiiiiiiee ettt st s 341
HYPOhEsis 1.5 ..ttt e nees 342
HYPOtRESIS 1.6....eeiiiiiiiiieeceete ettt ettt s 342
HYPOhESIS 1.7 ..ottt ettt 344
G. SCALE ESTIMATION OF SMOOTHING TEST ...cccoveiiteiieieeceecteeeecceeeereeeveeeans 346
QBASIC listing of Can You DeScribe It? ..............couueeveecieeneeceeeieeeeeeeeeeeeeesienens 347
H. CHANGE OF SMOOTHING TEST .......cciiiiriririneeiereeeeereeeve et 352
QBASIC listing of How Are Your Reflexes? ..........ouvvmcevereveeeeeeeeeeeeeeevennns 353
QBASIC listing of When Does It CRARGE? ..........c.ooueeeeeeeeeeeeeeeeeeeeeeeeeseeeenne 356
I. SPSS-Windows© ANALYSIS OF STUDY 2 DATA. .......ccoocoiviiiviveeeeeeeeeeeeeeeeseeenns 361
Preliminary analysis ..........ccoeveiiieereeeinee ettt searenas 362

AnAlySiS OF CONIIASES ......ovvueiniriecicieieieietesei ettt e e eeeseesssesesns 366



xi

APPENDIX page
HYPOhESsis 2.1 ..ottt 372
Hypothesis 2.2.......cocoiiiiiiiiiiiiiiiiiiicer s 374
Hypothesis 2.3 and Hypothesis 2.4 ........cc.cocvevieriiiiniininiiininieiiecienecneeeeiesvesene 375
HYPOLRESIS 2.5 ...ttt st s r e e 377
HYPOthesis 2.0......covieriiiiiiiiiiiiiiiii e 378

J. SPSS-Windows© ANALYSIS OF STUDY 3 DATA .....ccoooiioriiiiecciiecceicieiens 381
Preliminary analysis ......ccoccevererienienienieieneeieneete sttt ettt e 382
HYPOthESis 3.1 ..cuiiiiiiiiieiieet ettt 384
HYPOhESIS 3.2ttt st s e 386
HYPOLRESIS 3.3 ...ttt 389

HYPODESIS 3.4 ...ttt ettt ettt e s 393



LIST OF TABLES

Xii

TABLE page

5.01 Contingency table analysis of differences between real melodies and fractal,

brown and Whit€ IUSICS .......cocererrerreririeieieiceri ettt
5.02 Component structure of Luria model marker tests for Study 1............cccooeiinin
5.03 Multivariate effects of 3-way partitions of Luria model components on Pitch

Contour Inversion Test ItEIM SCOTES ......c.cevvueruereirieriiereriiesreesresessessseseesseesresssessseenns
5.04 Univariate effects for 3-way partitions of Luria model dimensions on Pitch

Contour INVersion Test IEIMNS.........coeevuerreererrienierieeienie ettt e s saee st e sse e seeeseeee
5.05 Means of Pitch Contour Inversion Test scores for MEK criterion ..........c.ccocune...
5.06 Means of Pitch Contour Inversion Test item scores for MEK criterion ..................
5.07 Combined-scale means for ratings of fractal, white and brown music ......................
5.08 Scale means for ratings of fractal, white and brown musicC.........c..cccceevvervveriveseennnnne.
5.09 Correlations between Luria model component scores and Semantic Evaluation

Of Spectral Density TeSt SCOTES ......cocerverieirieeieeiieniteisresiteessessvesessassasaessessssesssnsessns
5.10 Correlations between successive synthesis and scale ratings of fractal and

brown music for subjects who reached MEK criterion ..........cccceoeeenenieniriecnieninnnnn,
5.11 Correlations between simultaneous synthesis and scale ratings of white music

for subjects who failed to reach MEK CIiterion...........ccoceeeevevevereneseceseieeeresrenene

5.12 Summary of Study 1 hypothesis teSting .........eceeeveeirereereniereieeeeceeeeeeee e

6.01 Relationship between smoothing coefficient and spectral power function

1954 310 1) 1 L OO PO
6.02 Relationship between smoothing coefficient and the autocorrelation function

of Turner algorithm OULPULS ........c.cecevieueiniiriecee e
6.03 Principal components structure of Luria model marker tests for Study 2.................

6.04 Coefficients of skewness and kurtosis of sensitivity to autocorrelation

SITUCTUTE VATIADIES .....eoivviiiiiiree ettt ee e e e e e e eee e e e e et eeeeeeee e

...........................



Xiii
TABLE page

6.06 Correlations between age of subjects and component scores and test

21§ £ 1) [T OO RO 178
6.07 Significant multivariate effects for linear contrasts of 3-way partitions of

Luria model component scores on Study 2 variables .........cccocceevieviiiiiniinicnccnncnnnen 179
6.08 Correlations between Luria model component scores and Scale Estimation of

SIOONING TESE SCOTES.c.uvvueereeeiieririeeitenieetteniesitetesstesre st essesaseebecbessteereeseesraesseeessessnens 180
6.09 Significant univariate effects of Luria model component scores and Scale

Estimation of SmOOthing TeSt SCOTES .......eevuervuerreeriieierireeiteneeebe st sresseessinesase s 181

6.10 Means of Scale Estimation of Smoothing Test scores for high-medium-low

partitions of simultaneous and successive SYNthesis ..........ccccecvvveerieierneniiennicneennn. 181
6.11 Selected responses to Scale Estimation of Smoothing Test..............ccceeeveeecreeeuennee. 182
6.12 Component structure with Scale Estimation of Smoothing Test Scores ..................... 183

6.13 Correlations between Luria model component scores and Change of

SMOONING TESE SCOTES.....corueieeiiiiriieieiteeete ettt sere et s et et e s s e e s s sreesesaeaeane 184
6.14 Univariate effects of Luria model component scores and Change of Smoothing

Test SCOTES fOI COITECE TESPOIISE ....c.evereviririirieirereenreeree e eere et e saeeeesaeeeneesneesaneesanees 185
6.15 Univariate effects of Luria model component scores and Change of Smoothing

Test scores for €arly TESPONSE ........cceruieiirieieiicieneeieneere ettt 186
6.16 Means of correct response scores on the Change of Smoothing Test for high-

medium-low partitions of successive and executive synthesis............c.cceeeeeerreeennene. 186
6.17 Means of early response scores on the Change of Smoothing Test for high-

medium-low partitions on executive SyNthesis..........ccovevvereririeereeriesiesese e, 187
6.18 Mean smoothing coefficient for Change of Smoothing Test control items

perceived and MISSEd .........cocveiuiririiienieiereetest ettt eae s 187
6.19 Correlations between MEK scores and measures on the Scale Estimation of

Smoothing Test and the Change of Smoothing Test ............cueeevreereeeeeecieeereerennnn, 188
6.20 Correlations between MEK scores and measures of simultaneous, successive

and eXeCULIVE SYNNESIS.....c..oveuiiirriieirieieitre et 189
6.21 Univariate effects of Luria model component scores and MEK Part I scores ............ 190

6.22 Univariate effects of Luria model component scores and MEK Part V scores........... 190



TABLE p
6.23 Univariate effects of Luria model component scores and MEKTOT scores ..............
6.24 Means of MEK test scores for high-medium-low partitions of successive x

EXECULIVE SYNENESIS ...cvveueeuiiiiiiiiiiiiiiiiititti et
6.25 Means of MEK total scores for high-medium-low partitions of successive x

EXECULIVE SYNERESIS ...ovveuviiiiiiiiiiiitiiiiiie s
6.26 Correlations between school performance and Scale Estimation of Smoothing

TEST SCOTES ....veverrrererrerrerseeeeesseeseresse st e e b e s be e bt e sab e s b s e bt s b s e s st e s bbb e sbbeenn s e bnsonbesertesernreas
6.27 Correlations between school performance and Change of Smoothing Test

COITECE TESPOMNSE SCOTES ..vevvevemnerereresseseriesissessisissesterestostssessenessessessosseressessenseseesssnsoneses

6.28 Multivariate effects for school performance and sensitivity to autocorrelation

6.30 Means of Scale Estimation of Smoothing Test and Change of Smoothing Test
scores for school performance in mathematics.........ccccvevevivviiiiiiiinininiiiee

6.31 Means of Scale Estimation of Smoothing Test and Change of Smoothing Test
scores for school performance in English language ...........cccccvviiivcinniiniinnicnnnnnns

6.32 Univariate effects of Luria model component scores and school performance ..........

6.33 Summary of Study 2 hypothesis teSting .........cccceevrieciiviriiniiniiciiniiiccc e

7.01 Component structure of combined Luria model marker tests for Study 3 and

7.02 Coefficients of skewness and kurtosis of sensitivity to autocorrelation
STIUCTUTE VATIADIES ..c..veiviiiiiiiiiiiiiiiiitc et
7.03 Instrumental music examination performance by age.........c.cceveererrenierveeseeseesnnnne
7.04 Rates of progress through AMEB Grades for Study 3 subjects ..........ccccoceevecienuenene.
7.05 Significant univariate effects of Study 3 membership and sensitivity to
autocorrelation structure variables...........c..coevconeicniniiininene e

7.06 Comparison of Study 3 with Study 2 means of sensitivity to autocorrelation

structure variables

.......................................................................................................



TABLE page
7.07 Responses of Study 3 subjects to Scale Estimation of Smoothing Test...................... 222
7.08 Comparison of Study 3 with Study 2 responses to AZERO item ..........cccecevvvriennne. 223

7.09 Correlations between music experience and sensitivity to autocorrelation
]9 4011 101 (O PERPEROPU RO URPO 224
7.10 Univariate effects of Study 3 membership and Luria model component scores......... 225

7.11 Comparison of mean Luria model component scores between Study 3 and

7.12 Correlations between sensitivity to autocorrelation structure and Luria model
component SCOres fOr StUAY 3........ccoveireiiiiineinne e 226
7.13 Correlations between sensitivity to autocorrelation structure and Luria model

component scores for the matched Study 2 sub-sample and the Study 3

7.14 Scores of Study 3 siblings as percentiles of the combined Study 2 and Study

3 scores of the sensitivity to autocorrelation structure tasks and the Luria

MOAdE] COMPONENLS ......ceuiriiriieiiriiricieeeet ettt ettt b s bt besbe s b enes 228
7.15 Stepdown effects and comparison of means between Study 3 and Study 2 for

Scale Estimation of Smoothing Test 1€arning ..........cccoceevevveeevrerieneseereereessessesseeeens 229
7.16 Comparison of means between Study 3 and Study 2 for Change of Smoothing

TSt LRAITUINE. c..c.veeuveveriieteeietesree et e sttt te st e te st et e st e e saessbessaessesssensaessasssesssesreensesnnns 231
7.17 Means of Scale Estimation of Smoothing Test scores grouped for high,

middle and low values of smoothing coefficient, with correlations between

means and smoothing coefficients and suggested perceptual models......................... 234

7.18 Mean component scores on simultaneous synthesis for fractal and bipartite

perceptual MOAEIS ... e 235
7.19 Summary of Study 3 hypothesis teSting ...........ecvveririererieerreeieieereeee et 236
8.01 Summary of StudY 1 TESULLS .....c.evvvvrrrerererereeiieieeeesee ettt 245
8.02 Summary Of StUAY 2 TESULLS .....c.ccervrrririrreeietereeereeeeteeceeeee ettt ettt e e e s 246

8.03 Summary Of StUAY 3 TESULLS .....cceveueuerreiiirterereteeteeeee ettt e e eeerenene 248



Xvi

LIST OF FIGURES
FIGURE page
3.01 Relationships of terminology concerned with music ability...........cccocvvvuivinvinrinnennnne. 85
4.01 Graphical representations of white noise, 1/f noise and brown noise..........cc.ccoeeveneee 93
4.02 Three fBm series with different degrees of correlation ........c..cccceevevervcreiinneninnann 95
4.03 Power spectra for pitch fluctuations of four FM radio stations ..........c.cceceeveeviiirinnnennn. 97
4.04 Power spectra for pitch fluctuations of various samples of music.........ccceeevurrennnnnne. 97
4.05 Music scores for examples of white, 1/f and brown music..........cceceecviiiiiiriineninncne. 98
4.06 Power spectral curves for selections of MuSiC .......cccvverirvreiiiniinnininniineniiiieieens 101

4.07 Discrimination acuity (D prime) vs power spectral slope of visual and auditory

FrACAl CONMEOULS ...cuvieereeieeieeteetee ettt ettt ettt s et e st e e e st e s e s seesean e eme e e mneeans 109
6.01 Spectral power exponent vs. smoothing coefficient plot .........cccoceiiiiiiicricniieniienns 164
6.02 Tone series for three different smoothing coefficients ...........cccceevveveeveevinccennenncnne 167

7.01 Comparison between Study 3 and Study 2 subjects on learning on the Scale
Estimation of SMOORING TeSt .....c..ccuveueviriiiviiniiiieiceieetentesieste sttt 230
7.02 Comparison of Study 3 with Study 2 subjects on learning on the Change of
SIMOOLRING TESE ...ttt sttt et ss e s e e s s e s ssaessbaens 232



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Certification_Geake.pdf
	Page 1




