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Abstract

A common approach for determining musical competence is to rely on information
about individuals’ extent of musical training, but relying on musicianship status fails to
identify musically untrained individuals with musical skill, as well as those who, despite
extensive musical training, may not be as skilled. To counteract this limitation, the
working aim of this thesis was to develop a new test battery (The Profile of Music
Perception Skills; PROMS) that measures perceptual musical skills across multiple
domains: tonal (melody, pitch), qualitative (timbre, tuning), temporal (rhythm, rhythm-
to-melody, accent, tempo), and dynamic (loudness). The development and validation of
the PROMS are presented in studies 1 to 4. Overall, the PROMS has satisfactory
psychometric properties for the composite score and fair to good coefficients for the
individual subtests. Convergent validity was established with the relevant dimensions of
Gordon’s Advanced Measures of Music Audiation and Musical Aptitude Profile
(melody, rhythm, tempo), the Musical Ear Test (rhythm), and sample instrumental
sounds (timbre). Criterion validity is evidenced by a sizeable relationship between test
performance and a composite of various indicators of musical proficiency as well as
discriminant validity by a generic auditory discrimination task. The application of the
PROMS in examining the structure of music perception mechanism is also presented. In
particular, the relationship between music perception skills and non-musical abilities is
explored in Study 4. The results suggest that the interrelationships among the various
subtests could be accounted for by two higher order factors, sensory and structural
music processing; the structural processing skill is related to short-term and working
memory. Rhythm perception (rhythm and rhythm-to-melody subtests) also shows
significant correlation with general mental ability. An Internet study with the PROMS
was conducted to examine whether the findings of controlled studies can be replicated
with a more diverse population and uncontrolled environment. Most of the findings of
the controlled studies were replicated in the Internet study with several exceptions that
are reported in Study 5. A brief version of the full PROMS is proposed as a time-

efficient approximation of the full version of the battery.
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CHAPTER 1

Introduction

This chapter summarises the aims and objectives of the thesis by providing an overview
of the research background and a brief overview of each chapter. First to be discussed is
how music ability is developed and how we recognise it. Next is a discussion of why it
is important to identify musical ability as well as its application in research and society.
Then the currently available techniques for measuring musical ability will be evaluated
and their limitations will be discussed. An overview of the thesis structure, along with

the reasoning behind aspects of content and style, is also given.

1.1 The Development of Musical Ability

Musical cultures have existed for at least 35,000 years (Conard, Malina, & Miinzel.
2009; d’ Errico et al., 2003). Music is now recognised as an important and informative
domain in which to study a variety of aspects of cognition, including expectation,
emotion, perception, and memory (Scheirer, 1998). Several investigators are convinced
that music can yield valuable information about how the brain works. They believe that
the study of the brain and the study of music can be mutually revealing (Peretz &
Zatorre, 2005; Tervaniemi, Ilvonen, Karma, Alho, & Nédtdnen, 1997), for example
whether musicians or non-musicians differ in their abilities to pre-attentively group
consecutive sound (Zuijen et al, 2004; Koelsch, Schroger, & Tervaniemi, 1999) or how
the auditory stem relates to music timing perception deficit (Johnson et al., 2007).

In addition it has been found that music representation in the brain varies in
individuals depending on their musical experience (Ohnishi et al., 2001; Hutchinson et
al, 2003; Schneider et al., 2002). Although the left hemisphere of the brain is generally
found to be dominant in dealing with verbal, analytical and executive functions such as

language (Vigneau et al., 2006; Liégeois et al., 2004), and the right hemisphere has a

1



Chapter 1 Introduction

more visual, spatial, emotional, holistic and intuitive mode of operation (i.e., music and
art) (Joseph, 1988); individuals with musical experience tend to process music
information in the left hemisphere just like language processing (i.e., musical analysis).
This suggests music training contributes to a language-like system for coding and
processing (Milovanov & Tervaniemi, 2011; Ohnishi et al.,, 2001; Marin, 1982,
Wertheim & Botez, 1961; Gott, 1973). More discussion on the language-music link will
be presented in Chapter 3.

However, the disassociation between language and music is also observed where
brain-damaged composers who may lose their language ability and yet are able to
continue to engage in musical activities at a professional level. The reverse effect is also
noted in individuals who have bilatereral brain damage and suffer from severe and
irreversible deficits in music perception and memory, but are still able to retain their
language skill perfectly (Peretz, 2003). Therefore the link between language and music
remains an interesting question in research to explore.

This special interconnection between the brain and music, like language, develops
at a very early stage in life (Trehub, 2001). Healthy foetuses from 23-34 weeks
gestation have reportedly had the capability to respond to sound stimulation, including
mother’s voice/song, speech and even sounds caused by body movement (Brezinka,
Lechner, & Stephan, 1997; Zimmer et al., 1993). As the foetus develops and is
eventually delivered from the mother, this ability to react to sound seems to strengthen.
Using a heart-rate measurement technique', it was found that infants at 5 months were
able to make temporal grouping discrimination (Chang & Trehub, 1977). In addition,
infants between the ages of 8 and 11 months® were able to perform melody
discrimination as investigated using a ‘head-turn’ procedure’ (Trehub, Bull, & Thorpe,
1984; Trehub, 2001). A more recent study showed that babies from five months to two
years old moved rhythmically to music (particularly to a beat rather than a melody) and
babies smile more if they are able to successfully synchronise with the music (Zentner
& Eerola, 2010). These studies seem to suggest the possible development of a special
ability attributed to sensitivity to melody or rhythm, coinciding with individual, and

collective, human development. This ability is referred to as “musical ability” in this

! Infants show greater cardiac deceleration when they show familiarity with the stimuli (Melson &
McCall, 1970).

?Melody discrimination ability was also found in 2-month-old infants in a study by Papousek &
Papousek (1981).

? Infants were trained to turn their head whenever they heard a “change” or when a new stimulus was
presented (Eilers, Wilson, & Moore, 1977).
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research - a predisposition to respond physically and emotionally to musical structure
such as melody or rhythm. Whether the sensitivity towards music and sound at a young
age is an innate ability is not known, however, as this ability increases throughout life as
a result of development and training, the variable abilities between individuals are
perceived as individual differences in musical ability (Sloboda, 2000; Sims & Nolker,
2002).

Amongst the variability, the group of individuals who perform better in specific
tasks are often recognised as possessing a special “talent” or “intelligence”. Gardner
(1999) stated, “intelligence is a biopsychological potential to process information that
can be activated in a cultural setting to solve problems or create products that are of
value in culture” (p.34). Gardner’s claim seems to illustrate well the judgement which
society makes when we categorise a certain group of people possessing a special skill as
talented or intelligent.

A British talent search program, Britain’s Got Talent (BGT) has discovered several
musically talented individuals such as Connie Talbot (7 year old, BGT 2007), and Susan
Boyle (48 years old, BGT 2009). In fact, a self-taught armless pianist, Liu Wei won
China’s Got Talent 2010 for his spectacular piano performance using his toes. If the
term “talent” and “intelligence” share the same “skill concept”, these phenomena seem
to fit with a scenario in which the musical talent within these winners was activated and
discovered in an environment that the public recognized and appreciated, or to quote

Gardner (1999) “products that are of value in culture” (p.34).

1.2 The Definition of Musical Ability

The evidence presented thus far has illustrated the development of music ability and the
special status of the term “talent” referring to musical ability that stands out in
individuals. In fact, this ability has been posited as "Musical Intelligence" which
contrasts with other abilities such as linguistic, logical mathematical, spatial, bodily-
kinesthetic, interpersonal, intrapersonal and naturalist (Gardner, 1985, 1999). Gardner

(1985) stated:

Evidently, there is no problem finding at least superficial links between aspects of music and
properties of other intellectual systems...Yet, according to my own analysis, the core operations of
music do not bear intimate connection to the core operations in other areas; and therefore music

deserves to be considered as an autonomous intellectual realm. (p.126)
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However, there is little clarity in the existing explorations of musical ability because of
the subject’s universality, and consequently there is difficulty in its elucidation. Recent
qualitative research revealed that “musical ability” is perceived differently depending
on the environment within which individuals are located, and their particular musical
experiences or lack of them (Hallam, 2010). Nevertheless, the concept of ability was
proposed as ranging from an understanding of exceptional ability as a result of
enhancement of cognitive and physiological adaptation due to extended deliberate
practice (Ericsson, Nandagopal, & Roring, 2005; Sloboda, Davidson, & Howe, 1999;
Kemp, 1996; Hayes, 1981), environmental and intrapersonal catalysts, for example
being given the opportunities and encouragement to learn (Sloboda & Howe, 1991), or
the notion of innate giftedness (Gagné, 1999; Seashore, 1919a; Wing, 1948; Drake,
1954; Bentley, 1966; Gordon, 1965; Karma, 1973).

To 1illustrate, Sloboda and Howe (1991) interviewed 42 musically gifted children
and 20 of the childrens’ parents about their children’s musical life prior enrolling to
special music school. It was found that most of the children did not show any particular
sign of musical potential, instead it was the parents who have taken an active role in
supervising and encouraging the children. The authors concluded that musical ability is
a result of social and motivational influences on learning and development. Sloboda
and colleagues (1999) further pointed out that despite the possibility that inherent
biological differences between people may make a contribution to differences in their
eventual musical capabilities and that this can be examined more precisely by studying
behavioural genetics (e.g., Plomin & Thompson, 1993), these links between biology and
musical ability are likely to be complicated as there is no way to pinpoint the notion of a
unitary “blueprint for music” (p.50) that is implied by the notion of innate ability.

Gagné (2003) opposed this idea where he believed a gift is an untrained natural
ability, and thus he developed a metric model of levels of giftedness including mildly (1
in 10), moderately (1 in 100), highly (1 in 1,000), exceptionally (1, in 10,000) and
extremely gifted (1 in 100,000). Gagné (1999) pointed out that the negative correlation
between music achievement and amount of practice, shown in Sloboda and Howe’s
(1991) data, was an example of detecting innate ability that is dissociated from training.
This is consistent with an understanding of musical ability in terms of “potential for

learning music” before formal training and achievement (Shuter-Dyson, 1999, p. 627),
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or “the power to act but indicating nothing about the heritability or congenitalness of

inferred potentiality” (Farnsworth, 1969, p.151).

1.3 The Significance of Identifying Musical Ability

Across disciplines, a number of scholars have shown interest in assessing individual
differences in musical ability. One reason for this interest comes from a growing
concern to understand the role of musical ability in non-musical faculties, ranging from
motor skills, general intelligence, empathy to language processing, and reading
impairments. For example, problems in rthythm perception have been found to relate to
reading impairments, and there is reason to believe that training of rhythmic processing
capacities could act as a remedy for dyslexia (Thompson & Goswami, 2008).

A second reason is that knowledge about the links between musical and non-
musical traits could shed light on the perennial conundrum of music’s evolutionary
origins. For example, if musical abilities were found to relate to linguistic abilities, such
as phoneme discrimination, this would support a music-as-language-corollary
hypothesis of the origins of music. In turn, if the musicality measures were related to
aspects of social functioning such as emotion recognition or empathy, this would
support the social cohesion theory of the origins of music (Patel, 2008). However it
must not be discounted that, as well as the link to motor skills and language stated
above, the origins of music could in fact relate to the processes inherent in its emotional
or empathetic processes.

Unfortunately, progress in understanding these relationships is currently hampered
by the lack of an objective and standardized instrument to measure musical abilities. It
1s not that various aspects of music perception and production have not been extensively
investigated—they have (e.g., Jones, Fay, & Popper, 2010). What has been missing is
interest in the development of a psychometrically sound and construct-validated test,

capable of diagnosing individual differences in musical ability.

1.4 Current Musical ability Assessments and Their

Limitations

In the absence of an objective measurement tool for musical skills, researchers often use

self-reported musicianship to estimate the presence of musical ability. Typically, a
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binary classification is used, comparing the performance of musicians versus
nonmusicians on variables such as general 1Q and mental abilities (e.g., Helmbold,
Rammsayer, & Altenmiiller, 2005); brain structure (e.g., Gaser & Schlaug, 2003);
neural underpinning of musical sounds (Pantev, 2001), pre-attentive auditory processing
(Koelsch et al., 1999), language processing (e.g., Lee & Hung, 2008; Wong, Skoe,
Russo, Dees, & Kraus, 2007); vocal emotion recognition (e.g., Lima & Castro, 2011);
memory (e.g., Williamson, Baddeley, & Hitch, 2010); motor skills (Meister et al.,
2005); and even creativity (Gibson, Folley, & Park, 2009)—to cite just a few recent
examples.

This practice is sensible, but has a number of limitations. First, being a “non-
musician” does not, in and of itself, denote an absence of musical ability. The ability
may be undiscovered, or circumstances may have prevented its development. Among
the musically untrained, some people might reach a high level musical proficiency if
given the time and opportunity to do so. These individuals are referred to as musical
sleepers, because of their latent musical ability. Conversely, many years of musical
training resulting in degrees and certificates are reasonable but not infallible indicators
of above-average musical ability. Individuals whose musical proficiency languishes
despite multiple years of training are referred to here as sleeping musicians. Due to the
absence of a tool for identifying individuals that perform better (or worse) than would
be expected from their extent of musical training, current research studies and findings
may be biased by an unknown number of false negatives and positives.

Second, degrees and qualifications provide at best an estimate of generic musical
accomplishment. Yet, once a link between general musical ability and another ability,
trait or disorder is established, the next obvious question concerns the #fype of musical
capacity that plays a key role in the relationship (e.g., tempo, pitch, rhythm, timbre,
melody perception, or any combination of these). Such specific information is not only
key to the scientific analysis of the relationship under examination, it could also have a
role in devising treatment plans for a specific disorder using music materials. Third,
using sophisticated instrumentation (i.e., neuroimaging scanner) to compare data, which
at this point in time has unknown validity, seems inappropriate.

An alternative to inferring musical ability from musicianship status lies in devising
objective tasks to assess musical capacity, such as a musical aptitude test. This idea is
not new, indeed several authors from the last century have developed musical aptitude

batteries. The details about these tests will be provided in Chapter 2 and their limitations
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are also briefly discussed here in order to present a clearer view of the current work’s

aims and objectives.
Despite the profusion of musical aptitude tests, they have not proved good enough

for uses in contemporary research for the following reasons:

(1) These tests are generally considered obsolete and very difficult to access today
as they were developed more than five decades ago and are not available even
for the original publisher of the tests. Furthermore the sound formats of these
tests generally require special machinery to operate (see Chapter 2, Table 2.4).
Previous research has already characterised the tests in these terms over a dec-

ade ago (e.g., Murphy, 1999; Carson, 1998);

(2) Many of the tests were designed to measure children’s generic musical aptitude;
as such they are not suited for the assessment of adult interindividual differences
in specific musical capacities or for examining questions related to the nature of
music perception (e.g., Seashore et al., 1960; Wing, 1948; Bentley, 1966; Gor-
don, 1965; Karma, 1973);

(3) The stimuli material were poorly constructed and recorded, and inconsistencies
in the number of stimuli and answer formats in the test design would make re-

search findings difficult to interpret;

(4) Many of the test-batteries missed out crucial aspects of music perception (e.g.,

tempo, timbre, tuning);

(5) The procedures used for inferring test validity and reliability are tenuous by con-

temporary standards.

It is perhaps for this reason that investigators prefer to create their own tasks,
depending on the nature of their research objectives, rather than relying on any of the
reviewed test-batteries (e.g., Fabiani & Friberg, 2011; Geringer & Johnson, 2007).
Highly specific, homespun tasks may serve the purpose of a given experiment very well,
but are unsuited to assessing individual differences across a broad range of perceptual
music skills. Also, they do not lend themselves easily to comparisons across studies,
thereby preventing the incremental accumulation knowledge that is so important to the

establishment and progress of any branch of science.
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1.5 Research Aims and Strategy

Against this background, the current work is concerned with two areas. The first aim is
to create a new music test-battery in order to fill the current gap in musical ability tests
for normal or general adult populations. This test-battery is named The Profile of Music
Perception Skills (PROMS) in this thesis. The PROMS aims to meet the following four

criteria:

(1) The test should assess a broader range of specific perceptual musical skills than
previous tests, which were usually confined to subtests measuring tonal memory

and certain types of rhythmic skill.

(2) The perceptual skills targeted in the subtests should be measured with the

greatest possible specificity.

(3) The test should be equally suitable for listeners differing in the extent and in the

type of their musical background.

(4) The test should meet contemporary standards for test construction in terms of

validity, reliability, and stimulus design.

The second aim of this research is to provide an understanding of the nature of music
perception such as by examining the intercorrelations of various music perception
domains. For example, whether abilities in subdomains of music perception are
independent, or if they point to a general musical ability factor akin to Spearman’s g
(Spearman, 1904). Or whether musical ability as Gardner (1999) claimed, is totally
independent from other non-musical abilities? These questions will be explored in the

present thesis.

1.6 Thesis structure

This thesis is divided into four main sections to address the above issues as seen in
Figure 1.1. (1) Stage 1: The development of the test-battery (2) Stage 2: The validation
of the test-battery (3) Stage 3: The relationship between music ability and other non-

musical abilities (4) Stage 4: The factor structure of the test. Appendices with audio
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files containing examples of the stimuli are also provided to enhance the clarity of the

discussion.

Stage 1
DEVELOPMENT

Chapters 2, 3, 4

Stage 2
VALIDATION

Chapter 5

Stage 3
THE LINKS BETWEEN

MUSICAL AND NON-
MUSICAL ABILITIES
Chapter 6

Stage 4
TEST-STRUCTURE

Chapter 7

Figure 1.1. The four stages of the thesis structure without Introduction or Conclusion chapters

Stage 1: The Development of the Test-Battery

The development stage of the thesis provides an overview of the progress of the music

test-battery’s construction and revision, which is discussed in three chapters:

Chapter 2: This chapter provides an overview of the research background that is
presented in this thesis. The concept of music applied in this work will be defined, then
several music aptitude tests, auditory tests and music tests for special populations that
were prominent during the last century and which have influenced the current work are

reviewed.
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Chapter 3: This chapter provides an overview discussion of the perceptual dimensions
that are proposed and examined in Chapter 2, laying a background overview for the test

construction in Chapter 4.

Chapter 4: This chapter provides the rationale for the selection of musical perceptual
dimensions that are examined in this thesis and also provides the initial design and

construction of the test-battery. Initial findings of the research work are reported.

Stage 2: The Validation of the Test-Battery

Chapter 5: This chapter introduces an improvement of the test design that was
presented in Chapter 4, and describes the methodology that was used to validate the

test-battery.

Stage 3: The Relationship Between Music Ability and Non-Musical
Ability

Chapter 6: This chapter investigates the relationship between musical ability and non-
musical abilities such as general mental ability, short-term memory and working
memory, and auditory discrimination skill. This chapter also serves as a discriminant
validation by examining whether the current test-battery measures music-specific skill

rather than general cognitive or auditory skill.

Stage 4: The Factor Structure of the Test-Battery

Chapter 7: This chapter examines the factorial structures and the preliminary norm
distribution of the test-battery with larger samples (Internet study), as well as to see
whether the result found in controlled studies can be replicated with a more diverse
population, and how uncontrolled testing environment and equipment may have

affected the result

Discussions and Conclusions

Finally Chapter 8 summarises key results and conclusions from the previous four
chapters. The usefulness and the limitations of the test-battery are discussed. Directions
for future work that might further expand on the knowledge presented in the thesis and

improve  upon the techniques and system  described are  given.

10



CHAPTER 2

Literature Review

This chapter summarises the background of the research that is presented in this thesis.
First, how sound and music is sensed by human ears will be described. Next, the heart
of this research - “music” will be presented, beginning with the different definitions
accepted in different cultures, followed by how music has evolved with technological
advancements. Next, the definition of music that has been adopted in this work is stated,
which indeed is a crucial part of the test-development. Finally a critical analysis of
several music aptitude tests, auditory tests, and music tests for special populations that
were prominent during the last century will be provided. Original objectives of the test-
design rationales will be provided by quotations to accurately present the previous
authors’ intentions. By the end of the chapter, this information aims to give readers a

clear overview of the research background that has influenced the current work.

2.1  Sensing Sounds and Music by Ears

Most people’s experience with music is through music listening and this coincides with
the focus of this thesis to create a music listening test. Therefore how sound is perceived
by the human auditory system is first described here to illustrate how sounds are sensed
by humans, and more importantly latter sections will discuss how humans organise the-
se sounds into music. In particular, the way that humans perceive music differently es-
pecially for pitch and intensity-related components are dependent on how these sounds
arrive at the ears and how the peripheral auditory system handles and processes the in-
coming information as meaningful music information (i.e. basilar membrane and Organ
of Corti).

What is a sound? Sound is transmitted when vibrating particles (atoms or mole-

cules) create waves at frequencies perceivable by the human ear and propagate through

11
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a medium (solid, liquid, or gas) from one location to another. People with normal hear-
ing are able to hear sound waves by the peripheral auditory system, which starts from
the ear canal at the outer ear and ends at a lightweight, thin and taut membrane which is
the ear drum (tympanic membrane) of the middle ear. Although the middle ear is filled
with air, a chain of three bones, called the ossicles, is used to carry acoustic vibrations
from the eardrum to the cochlea (see Figure 2.1).

At the cochlea fluid travels through the basilar membrane in a wave motion, which
triggers hair movement within the Organ of Corti that sits on top of the membrane. The
movement of these hairs excites associated nerve fibres and it is these nerve fibres
which carry auditory information to the brain. The amount of nerve fibres excited by the
stimulus is determined by the extent of the hair movement (Figure 2.2). Therefore in
order to cause auditory information to be sent to the brain, there must be a certain level
of energy present. This means that below a certain threshold of intensity, variations in
pressure at the opening of the ear canal will not cause sufficient stimulation of the audi-
tory nerve fibers, this will result a listener to have no sense of sound through auditory

system (Pickles, 1988).

Figure 2.1. A schematic diagram of the peripheral auditory system. Image adapted from Brockmann
(2012).

12
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Figure 2.2. A schematic cross-section of the cochlea. Image from Ropshkow (2012).

2.2 Sound and Music

The main scope of this thesis is to create a test that is able to measure music perception
ability, so naturally the concept of music must first be defined to provide a clearer focus
of the work to be presented. There are three main areas that need to be addressed: (1)
the concept of music, (2) whether auditory sound events such as noise and

environmental sounds are music, (3) music perception versus music hearing.

2.2.1 The Concept of Music

The term “music” was originally derived from the ancient Greek poveoikn (mousike),
which refers to ‘the art of the Muses’. However, the concepts and definition of music
differ greatly in different cultures depending on the significance level of music to them
(Nettl, 2005). For example the concept of music ranges from types of music such as
classical or instrumental music; musical instruments or singing; a fine art; a product of
communication and expressiveness like language; a combination of sounds with specif-
ic structures such as chords or rhythm; scores or music manuscripts; sounds that create
emotion; social context such as concerts; or any sounds such as animal, environmental

or noises (Nettl, 2005). Often, people adopt only one of these selections of concepts as

13
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being music as a whole. To this end, problems are shown in music psychology research
where often Western classical music tends to be studied as most of the researchers are
themselves skilled in this genre (Vink, 2001; Scheirer, 1998). This approach is prob-
lematic as music should be treated as an ““aural tradition” rather than the “written tradi-
tion” often adopted as a notation system in Western classical music (Scheirer, 1998).

Smoliar (1991) stated:

The problem with a system like music notation is that it provides an a priori ontology of categories —
along with labels for those categories — that does not necessarily pertain to categories that are actually
formed as part of listening behavior. If we wish to consider listening to music as a cognitive behavior,
we must begin by studying how categories are formed in the course of perception rather than trying to
invent explanations to justify the recognition of categories we wish to assume are already present. (p.

50)

A similar argument is also supported by Serafine (1988):

Traditionally, the elements of music are assumed to be tones and assemblages of tones called chords.
Such a view critically determines how we conceive composition and perception. For example, tones
may be considered the material with which a composer works, by arranging and conglomerating them,
or tones may be considered the basic units processed by the listener. The present view, however, holds
that tones and chords cannot in any meaningful and especially psychological way be considered the
elements of music. Rather, tones and chords are viewed as the inevitable by-product of musical writ-

ing and analysis, and as such are useful, even necessary analytic tools with minimal cognitive reality.

(-7

The following section will clarify the relationship between sound and music in a non-

classical music context. The music context that is used in this work will be reported.

2.2.2 Sound Versus Music

Music, a type of sound, can range from, but is not limited to, humans singing (e.g.,
Gregorian Chant; see Appendix 7), and playing musical instruments such as the piano
or drums (e.g., Spain by Chick Corea; see Appendix 7). Nowadays, with the advantages
of technology, musical instruments can be synthesized and sampled. Moreover,
technology has not only created different types of “sounds” or timbres that can be used
in music, it has also enabled people to use the raw, fundamental forms of sound with a
single frequency, known as pure fones; as well as “a sound wave whose pressure varies

in a random way over time” (Plack, 2005, p.26), known as noise; to create music. This

14
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non-traditional way of creating music using noises and environmental sound as music is
described below.

The digital artists Ryoji Ikeda and Alva Noto use sinewaves as the key components
of their music. lkeda’s album “dataplex” (2005, see Appendix 7) and Alva Noto’s
“UniTxt” (2008) are constructed of precisely sequenced snippets of noise and low rapid
exchanges of sine waves at both extremely low and extremely high frequencies.
Furthermore musicians such as Toshimaru Nakamura and Sachiko M use sinewaves at
their most base level, often creating music that is not sensed by the human ear but
perceivable through the sense of touch, via the medium of a vibrating stimulus (i.e.,
very low frequency). Noise musicians such as Merzbow and Russell Haswell construct
their work by building tense audio environments, focussing on the visceral presence of
noise. Merzbow’s album “Pulse Demon:My Station Rock” (1996) bears down upon the
listener, taking advantage of the human inability to resolve multiple frequencies (see
Appendix 7).

American composer, John Cage, eloquently illustrated that ordinary auditory events
can be a musical composition with 4’33 (1962) consisting of 4 minutes 33 seconds of
silence from the performer, intended to allow the surrounding auditory events to create
the composition. The Greek-French composer Xenakis (1992), who was renowned for
applying Mathematical models in his music, termed his mathematical music creation
method as “Stochastic Music". He defined *“Stochastic Music” as "music constructed
from the principle of indeterminism...The laws of the calculus of probabilities entered
composition through musical necessity" (p.8). He even moulded music with architecture

and heard music within elaborate versions of banal everyday occurrences:

...natural events such as the collision of hail or rain with hard surfaces, or the song of cicadas in a
summer field...are made out of thousands of isolated sounds; this multitude of sounds, seen as a

totality, is a new sonic event. (p.9)

These composition methods can be reconciled with Bregman’s (1990) Auditory Scene
Analysis theory that humans are able to group sounds using a “schema-driven” process,
meaning that listeners are able to transform auditory events into a “music pattern” based
on their prior knowledge - either consciously or subconsciously. Gathering the concepts
of these authors, music should be recognised as an intended piece of work that is
composed using acoustic events, or a flow of sounds that is perceived and formed by the
human mind either intentionally or subconsciously, which might evoke emotions.
Music is born when it is composed intentionally by composers; but it can also be

15
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“formed” or “born” when listeners intentionally organise a series of auditory events into
certain structures based on a schema-driven strategy, just as some people perceive
birdsong, sea-waves or even vibrations as “music”. This philosophy further expands the
concept of music beyond the ability of “hearing”. To give an example, Wigram (1995)

speaks of a deaf-mute named Person Sutermeister of Berne about music:

My main receiving station is my back. The sound penetrates here and flows through the whole trunk
of my body, which feels like a hollow vessel struck rhythmically, resounding now louder, now softer,
depending on the intensity of the music. But there is not the slightest sensation in my head and hands

— the head is the least sensitive. (p. 17)

Dame Evelyn Glennie, a Scottish percussionist, also exemplifies someone who is able
to enjoy and perform music without “hearing”. Glennie continues to perform music
internationally despite being found to be deaf at around the age of 8-12 (Brown, 1999).

Glennie (1993) shared her experience of learning music without hearing:

I spent a lot of time in my youth (with the help of my school Percussion teacher Ron Forbes) refining
my ability to detect vibrations. I would stand with my hands against the classroom wall while Ron
played notes on the timpani (timpani produce a lot of vibrations). Eventually I managed to distinguish
the rough pitch of notes by associating where on my body I felt the sound with the sense of perfect
pitch I had before losing my hearing. The low sounds I feel mainly in my legs and feet and high

sounds might be particular places on my face, neck and chest. (p.1)

These examples suggest that deaf people respond to sound in a different way. With the
loss of hearing, other parts of body become more sensitive to the vibration of sound
waves. Using functional Magnetic Resonance Imaging (fMRI), Shibata (2001) com-
pared the brain activity of 10 deaf people with 11 normal hearing people and found that
the deaf people processed vibrations via touch in the auditory cortex which should only
have been active during auditory stimulation. People with normal hearing did not show
such brain activity.

This seems to suggest that sound and music do not need to be seard in order to be
called “sound” and “music”. Similarly, there are also sound artists who have worked on
musical experience via visual perception only, commonly known as the visual music
(e.g., Normal Mclaren, Steven Woloshen, Barry Spinello). Visual music is composed by
translating sound or music into visual representation by specific devices or composers’
interpretations (McDonnell, 2007). Whilst this thesis focuses on the perception of music

in listeners with normal hearing, it is also important to acknowledge that music
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perception is not limited to the hearing ability examples presented above.

As the evidence above illustrates, the notion of music has surpassed its traditional
concept as a product of harmonic” instruments such as the piano or inharmonic
instruments such as the gamelan. Despite general auditory sound events being used for
music for more than forty years (for example noise and environmental
sounds), conventional music training courses do not offer this type of music widely in
comparison to traditional Western European music particularly classical music, which
has a longer history. Unfortunately, music composed using non-traditional musical
instruments such as a computer is often overlooked or not recognised as “music” in
scientific research. Consequently, pure tones and noise are often referred to as “auditory
components” (Kidd et al., 2007) or “non-musical stimuli” (Zendel & Alain, 2009) rather
than as part of a “music component” in scholarly research.

Against this background, the music context used in this research does not intend to
be solely based on Western classical music (Vink, 2001), nor does this research attempt
to examine specific cultures of music (e.g., Nettl, 2005; Brown & Jordania, 2011;
Castellano, Bharucha, & Krumhansl, 1984). Rather, the aim of this work is to devise a
test that prioritizes musical components that can be comprehended by individuals
educated in different musical systems and styles, this will be further discussed in
Chapters 3 and 4. In the following section, a substantial amount of previous studies
where music aptitude tests have been developed will be reviewed, borne out of their

notion of music and musical ability.

2.3  Previous Musical Aptitude Tests

A considerable amount of thought and attention has been paid to the definition and
measurement of musical ability in the past two hundred years occurring in three phases:
the phenomenological approach (1800 to 1910/1920); the psychometric approach
(1920s to today); and musical meaning (1980s to today) (Gembris, 1997). A difficulty
in determining what is musical ability is highlighted by Révész, (1953), “Experience
shows that a person may possess a goodly quantity of such attributes and abilities with-
out necessarily being in a position to grasp music in its autonomous forms and effects. It

is quite another matter if these attributes are abilities are evaluated solely as

* “Harmonic’ describes instruments that produce harmonics approximately at integer multiples of their
fundamental frequency.
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symptoms of musicality” (p.131).

In addition, conflicting views on what musical ability might be inevitably has
produced a variety of musical ability tests. Music syllabuses such as the Associated
Board Royal School of Music (ABRSM), which was founded in 1889 (ABRSM, 2011),
not only provide musical training, but also provide music exams as an assessment of
apprentice training. However, this type of measurement is often not suitable for people

who have not taken up a specific musical course, as Sloboda (1985a) highlighted:

Whilst examinations presuppose intensive preparation of specific materials, tests of ability involve no
foreknowledge of test content. Indeed, such tests are invalidated by extensive practice on the task they

contain. This is because of the rationale which underlies their construction. (p.233)

Due to the lack of music tests that could be used to examine the musical aptitude of
untrained listeners, several researchers (for example Carl Seashore, Edwin Gordon)
were interested in creating tools that were not limited to measuring musical ability in
trained individuals. The increased interest in developing a measurement for music
ability has probably been generated as it is analogous to the study of Intelligence
Quotient (IQ) or the idea of talent or aptitude being identifiable. Researchers attempted
to use psychometric approaches to measure musical ability scientifically. Even though
the exploration of musical ability began as early as 1770 by Christian Friedrich
Michaelis (Gembris, 1997), 1883 by Carl Stumpf (2012°), this thesis only attempts to
review musical ability research that was active during the last century (post 1900).

Carl Seashore is one of the prominent researchers who developed a musical ability
test since 1919, and many tests by other researchers followed. These tests are different
from one another as the authors had different beliefs about what constituted musical
ability. These tests do, however, seem to reflect a common belief that musical aptitude
is innate and can be discovered up to the age of 9. After the age of 9, musical aptitude
stabilizes. Many of these early tests (Gordon, 1965; Seashore, 1919a; Drake, 1954;
Wing, 1948; and Bentley, 1966) were therefore intended as group tests for children aged
8 or 9 years and above.

The following section begins with a detailed overview of several prominent music
tests during the last century (see Table 2.4 for an overview), followed by a critical
analysis of the presented studies. Prior to the discussion of these tests, the descriptions

of different types of reliability methods and validity methods are also provided in Table

5 This is the translated version of the 1883 book.
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2.1 and Table 2.2. These tables act as a reference guideline for the characteristics and
qualities of various reliability and validation methods that will be discussed throughout
the thesis; in particular in the test-batteries reviewing section, as well as the results and

discussion sections of the empirical studies (Chapter 4 to Chapter 8).

2.3.1 Reliability and Validity

Psychological testing is a process where a particular scale or test is administered to
obtain a specific score. Subsequently, a descriptive meaning can be applied to the score
on the basis of the normative findings (Meyer et al., 2001). The psychometrics property®

of a psychological test is generally examined in two measures: Reliability and Validity.

Reliability refers to the “accuracy, dependability, consistency, or repeatability of test
results” (Kaplan & Saccuzzo, 2009, p.10) and is used to describe different sources of
measurement error in which each has a different meaning, for example test-retest and

internal consistency.

Validity refers to the “meaning and usefulness of test results” (Kaplan & Saccuzzo,
2009, p.10). Test validity is conducted to assess to what degree a test measures what it
purports to measure. Normally this is conducted using correlation analysis between the

test and the criterion.

Table 2.1. Reliability Types and Their Descriptions

Reliability type Description

Split-Half In Split-Half reliability, a set of scores is randomly divided into
. halves. The results of one half of the test are then compared with
(Internal consistency) the results of the other half. Some investigators prefer to calculate
Split-Half reliability by comparing the scores for the first half of

the items with a different score for the second half.

Odd-even Odd-even is a type of Split-Half reliability, but instead of ran-

domly assigning the test into halves, an odd-even system is ob-
tained by comparing the odd-numbered items in the test against

the even-numbered items. This is often used for items that get

6 Psychometrics property refers to how well a psychological test measures the construct of interest
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Reliability type Description

progressively more difficult.

Split-Half Spearman-Brown is a corrected formula that is used to estimate

what the correlation between the two halves would have been if

Spearman-Brown formula
P W Y each half had been the length of the whole test.

Kuder-Richardson The Kuder-Richardson formula was developed by Kuder and
' Richardson (1937) to improve Split-Half reliability by simultane-
(Internal consistency) ously considering all possible ways of splitting the items. Howev-
er, Kuder-Richardson reliability can only be used for dichoto-

mous items (i.e., right or wrong answers).

Kuder-Richardson 20 (KRy) requires the calculation of the pro-
portion of the people getting each item correct (p) and the propor-

tion of people getting each item incorrect (g).

Kuder-Richardson 21 (KR;;) employs the mean test score - an
approximation of the sum of the pg product. KR, is based on the
assumption that all the items are of equal difficulty, or that the

average difficulty level is 50%.

Cronbach’s Alpha, o Cronbach’s Alpha reliability is regarded as the one of the most
. general methods for estimating internal consistency. Cronbach’s
(Internal consistency) can be used when the variance of items are in a dichotomous
format and this method takes into account the inter-associations
between all items in the scale. However, Cronbach’s Alpha eval-
uates the extent to which the different items on a test measure the
same trait, therefore, a low reliability is estimated if the test is
designed to measure more than one trait. If the number of scales
(or subscales) is small, alpha is likely to be low even if they are
quite strongly associated (Streiner, 2003; Cortina, 1993; Loewen-

thal, 1996).

McDonald’s Omega, ® McDonald’s Omega has only recently been used more frequently.
McDonald’s Omega is a measure of reliability based on the single
Internal consistenc

( y) factor model, or is a measure of the generalisability of the test

items (McDonald, 1999).
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Reliability type Description

Test-Retest Test-retest reliability is when the same test is administered to the
' . same sample on two different occasions. This type of analysis is
(Time sampling) more appropriate for measuring traits or characteristics that do not
change over time. Generally the shorter the time gap between the
tests, the higher the correlation and vice versa. Lower correlation
(i.e., 0.43) might mean (1) the test has poor reliability, (2) the
participant changed characteristics between the test times, (3) a
combination of the two.

The time interval between measures could range from a few hours
to a few months but is recommended to be from 1 to 2 weeks
(Pedhazur & Schmelkin, 1991). Any intervals that are longer than
2 weeks might assess substantial alterations within a person rather
than random slight differences in test responding, and thus alter-
ing more accurate representations of the instruments' reliability

(Anastasi & Urbina, 1997).

Note. The content of this table is taken from Kaplan & Saccuzzo (2009) unless stated otherwise.

The criteria of acceptability for reliability coefficients (internal consistency) depend on
the test length and test format. Longer tests generally have higher reliabilities than
shorter ones; test formats such as true-false formats compared to multiple choice are
also likely to have lower reliability (Groth-Marnat, 2009). Kline (1993) recommended
a minimum reliability coefficient of .80; The British Psychological Society’s Committee
on Test Standards recommended an acceptable coefficient of .70; Loewenthal (1996)
and Cortina (1993) suggested that about .60 is acceptable if the scale is short (i.e., < 20
items) when there is good evidence for validity, and there are good theoretical and/or
practical reasons for the scale. Several researchers recommended the minimum
Cronbach’s Alpa for a clinical tool is above .90, ideally .95 (Kaplan & Saccuzzo, 2009;
Loewenthal, 1996), others suggest that Cronbach’s Alpa above .90 indicates
unnecessary redundancy or is “asking the same questions many different ways”
(Streiner, 2003; McClelland, 1980, p.30).

Reliability coefficients, however, only evaluate the correspondence between a vari-
able and itself. As a result, they cannot provide a reasonable standard for evaluating
whether the test measures or examines what it claims to measure or examine (Meyer et
al., 2001; Kaplan & Saccuzzo, 2009). For this reason, validation procedure should be in

place in addition to reliability measurement to support the purpose of the psychological
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testing. The different types of validity procedures are reported in Table 2.2. Kaplan &
Saccuzzo (2009) recommended that validity coefficients are not usually expected to be
exceptionally high, and that they also depend on the reliability of the test and the crite-
rion (see Table 2.3).
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Table 2.2. Test-Validity Types

Type

Description

Construct-related validity. Construct—related validity is
employed when there is no acceptable criterion that
adequately defines the quality to be measured. Therefore
construct validation requires assembling evidence about
what a test means by showing the relationship between a test

and other tests and measures.

Convergent validity

Refers to what extent the test is correlated with other measures that are

designed to tap similar constructs.

Discriminant/Divergent

validity

Refers to the degree to which the test is not similar to criterion that is not

supposedly unrelated.

Criterion-related validity. Criterion validity refers to how
well a test corresponds with a particular criterion which it

should be logically or conceptually related to.

Concurrent validity

Refers to the assessment of the simultaneous relationship between the test

and the criterion.

Predictive validity

Refers to the degree to which the test predicts scores based on the

criterion measure.

Content-related validity. Content-related validity refers to
the relevant representation of the conceptual domain the test

is designed for in a particular assessment purpose.

Note. The content of this table is taken from Kaplan & Saccuzzo (2009). Kaplan & Saccuzzo (2009) have noted that validity is a unitary concept representing all of the evidence to support the

intended interpretation of a measure. The categorisation presented in this table is for convenience illustrations purposes; this table does not imply that there are distinct forms of validity.
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Table 2.3. How Reliability Affects Validity

Reliability of test Reliability of criterion Maximum validity (correlation)
1.0 1.0 1.00
.8 1.0 .89
.6 1.0 7
4 1.0 .63
2 1.0 45
.0 1.0 .00
1.0 5 71
.8 5 .63
.6 5 .55
4 5 45
2 5 32
.0 5 .00
1.0 .0 .00
.8 .0 .00
.6 .0 .00
4 .0 .00
2 .0 .00
.0 .0 .00

Note. Table reproduced from Kaplan & Saccuzzo (2009, p.153). The first column displays the reliability
of the test; the second column displays the reliability of the validity criterion; the third column displays

the maximum theoretical correlations between tests, given the reliability of the measures.
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Table 2.4. An Overview of Early Musical Abilities Research

Test

Sample

Reliability (Music Test)

Validity

Format

Seashore (1919b, 1967)

Ages 10 to 16

Internal consistency: .55 to .84
(Kuder-Richardson Formula 21)

Test-Retest: Not reported

Convergent: Yes
Criterion: Yes

Predictive: Not reported

Single 33" ™ Long Playing
Recording

Wing (1948,1968 ) Ages 8 tol5 Internal consistency: .91 (Split- | Convergent: Yes MP3 (Italian adaption by Olivetti
Half) Belardinelli, 1995).
Criterion: Yes
Test-Retest: .76- .88
Predictive: Not reported
Drake (1957) Ages 71023 Internal consistency: .91 (Split- | Convergent: Not reported 12-inch 33"° rpm microgroove
Half Odd-Even) phonograph
Criterion: Yes
Test-Retest: Not reported
Predictive: Not reported
Gordon (1965, 1995) Ages9to 18 Internal  consistency: .66-.95 | Convergent: Yes Compact Disc
(Split-Half)
Criterion: Yes
Predictive: Yes
Bentley (1966) Ages 9to 11 Internal consistency: .70-.90 Convergent: Yes Ten-inch 33" rpm disc record

(Kuder-Richarson)

Test-Retest: .84

Criterion: Yes

Predictive: Not reported
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Test

Sample

Reliability (Music Test)

Validity

Format

Karma (1973, 1984)

Ages 10 to 18

Internal consistency: .68 (Kuder-
Richardson)

Test-Retest: Not reported

Convergent: Not reported
Criterion: Yes

Predictive: Not reported

MP3

Gordon (1989, 1990)

Ages 17 to 19

Internal consistency: .83-.86
(Split-Half)

Test-Retest: .79- .84

Convergent: Not reported
Criterion: Yes

Predictive: Yes

Compact Disc

Wallentin et al. (2010b)

Adult Population

Internal consistency: .69-.85
(Cronbach’s Alpha)

Test-Retest: Not reported

Convergent: Yes
Criterion: Yes

Predictive: Not reported

WAYV and MP3
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2.3.2 Seashore’s Measures of Musical Talents [1919a, 1919b, 1938,
1960, 1967]’

Carl Seashore, is one of the towering figures of musical ability research, well known for
his pioneering work in the first half of the last century. Seashore (1938, 1967) stated
that “everything that is rendered as music or heard as music may be expressed in terms
of the concepts of the sound wave” (p.2), and reasoned that the physical aspects of
sound waves (frequency, amplitude, duration and form) served as the basis for the
psychological aspects of sound, namely pitch, loudness, time and timbre. With this
philosophy in mind, Seashore developed a musical talent test that consisted of pitch,
intensity, time, memory, consonance, and rhythm. He believed that perceptual skills in
discriminating subtle differences within these dimensions should provide information
for musical ability. Based on this view, a musicality test called The Seashore Measures
of Musical Talents was then developed to measure these areas of musical skills. In
contrast to the modern technology that is available today, Seashore utilized mechanical

machinery to create his musical stimuli (see Figure 2.3.).

The tanascope far analyzing the piteh of the tones on a disk phonograph record

Figure 2.3. A figure showing Seashore working on the tonoscope for creating music stimuli. Image from
Cary (1992).

" Brief descriptions of the different publications are provided here. More information can be found in the
Reference chapter. 1919a (original) and 1960 (second revision) were the manuals for the music test-
battery; 1919b and 1938 were the published books, 1967 was the unaltered republication of 1938.
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The Seashore Measures of Musical Talents was designed for listeners from the fifth
grade® level upwards as that is when a group measurement can be made satisfactorily,
and it is at an early enough point to arrange musical education. It was also
recommended the test be repeated in the eighth grade before high school (Seashore,
1919a). In addition, Seashore and colleagues (1960) also claimed that the test had been

successfully used amongst adults. Seashore reasoned that the music talent tests are:

...based on a thorough analysis of musical talent; they are standardized for content that does not need
to be changed; they give quantitative results which may be verified to a high degree of certainty; they
are simple and as nearly self-operating as possible; they are adapted for group measurements; they
take into account practice, training, age, and intelligence; they have a two fold value in the concrete
information furnished, and in the training and pleasure gained from the critical hearing of musical el-

ements. (Seashore, 1919a, p.3)

The Seashore Measures of Musical Talents consisted of six measurements of musical
ability: pitch, loudness, rthythm, time, tonal memory and consonance in the original
version of the test (Seashore, 1919a). The consonance test was revised and later
replaced by timbre test (Seashore, Lewis, & Saetveit, 1960). The revised version of the
test was presented on a single 33" rpm Long Playing recording, replacing the earlier 78
rpm phonograph records. The length of the music test was about 30 minutes, but an
hour was needed for the whole procedure including instruction and demonstrations (p.4).

The subtest structures of the test are reported in Table 2.5.

$«Grade” is a term used in the American Education system to represent different age levels in school;
equivalent to England’s use of “Year”.
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Table 2.5. Summary of Seashore's Test

Subtests | No Sound Type Specification Instruction
Pitch 50 Pure Tone (created from a beat- | Differing in frequency: Listeners were asked whether the second pure tone' was
frequency oscillator through a circuit | 2Hz, 3Hz, 4Hz, SHz, 8Hz, 12Hz, and | higher or lower in pitch compared to the first pure tone
producing pure tones that were lacking | 17Hz
in harmonics and overtones)
Frequency: 500Hz
Duration: 0.6 seconds
Loudness | 50 Pure Tone Differing in decibel: Listeners were asked whether the second pure tone* was
0.5dB, 1.0dB, 1.5dB, 2.0dB, 2.5dB, stronger or weaker compared to the first pure tone*
Frequency: 440Hz and 4dB.
Duration: 0.6 seconds
Rhythm 30 Pure Tone Items 1-10: A series of five-note Listeners were asked whether the two patterns in each
patterns in 2/4 time. pair were the same or different.

Frequency: 500Hz

Tempo: 92 crotches per minute.

Items 11-20: A series of six-note
pattern in 3/4 time.

Items 21-30: A series seven-note
patterns in 4/4 time.

1 2 . .
Please note that several authors have used the term “tone” to refer to pure tone or complex tone. In order to present the nature of the stimuli more clearly, the term

“tone” is replaced with “pure tone*” or “complex tone*”’; the asterisk denotes that the original term was used in the manual and instruction was the term “tone”.
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Subtests | No Sound Type Specification Instruction
Time 50 Pure Tone Differing in duration in seconds: Listeners were asked whether the second pure tone* was
.30s, .20s, .15s, .125s, .10s, .075s, .05s | longer or shorter compared to the first tone
Frequency: 500Hz
Duration: A tape timing device was
used to control the duration of the tone
automatically with a pre-set schedule
for time intervals.
Melody 30 Hammond Organ There was one note different in the | Listeners were asked to identify the “different note” by its
Each ten items had three, four and five | second melody sequence number
notes. The range of the stimuli was
eighteen chromatic steps upward of
middle C, with constant intensity and a
controlled tempo.
Timbre 50 Complex tone (multiple pure tones) The timbre of the tone was varied by | Listeners were asked whether each pair of stimuli had the

Fundamental frequency at 180Hz and
its first five overtones

reciprocal alteration in the intensities
of the third and fourth harmonics. The
smallest intensity change in the
harmonics was 0.7dB and the largest
intensity change was 10dB.

same or a different complex tone* timbre quality (p.4).

Note. No= Number of Items. Stimuli descriptions are taken from Seashore and colleagues (1960, p.3-4)
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Methodology. The Seashore Measures of Musical Talents was played to listeners via
loudspeakers whereupon the listeners were asked to record their responses on the
provided IBM sheet (a scoring sheet). Columns were labelled on the IBM sheet
alphabetically; the listeners were guided by instructions to fill up the columns as the test
went along. If the listeners were found to have a poor and doubtful score, they were
permitted a second trial of the test with the original answer sheet removed.
Unfortunately, the criterion for “poor or doubtful” score was not given in Seashore’s
manual. The scoring of the test was calculated by the number of correct responses either

by hand or by the IBM test scoring machine.

Reliability. The reliability of the Seashore Measures of Musical Talents was estimated
by internal consistency coefficients (Kuder-Richardson formula 21) as shown in Table

2.6 (Seashore et al., 1960, p.7). Test-retest was not reported.

Validity. Seashore and colleagues (1960) reported that the Seashore’s test was found to
correlate with external criteria, for example musical achievement, such as in studies by
Bienstock, Lundin and Farnum (cited in Seashore et al., 1960). Unfortunately these
cited studies were either unpublished material or the procedure and result of such
validation were not described in Seashore’s manual. Such lack of sound psychometric
info would probably have prompted later authors to criticize Seashore’s test about his
approach of isolating elements of mental functioning as musical ability (the “atomistic”
tradition) (e.g., Karma, 1980; Gordon, 1965). Seashore’s test also reported to show low
correlation with actual music performance, leaving the validity of Seashore’s test
unclear (Henson & Wyke, 1982; Wyatt, 1939).

In response to these criticisms, Seashore (1967) argued that the internal validity of
Seashore Measures of Musical Talents was well established and that it was
inappropriate to validate them with fallible external criteria. He further argued, “I have
been bombarded all these years by the omni- busists' for this type of validation, but I
have persistently refused action on the ground that it had little or no significance”
(p.384). The tests, he says, "represent the theory of specific measurements insofar as
they conform to the two universal scientific sanctions, on the basis of which they were

designed; namely, that (1) the factor under consideration must be isolated in order that

' Those who believe music should be analysed as a ‘whole’ rather than isolating each of its elements.
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we may know exactly what it is that we are measuring, and that (2) the conclusion must
be limited to the factors under control" (p.383). For example, “When we have measured
the sense of pitch, that is, pitch discrimination, in the laboratory with high reliability,
and we know that pitch was isolated from all other factors, no scientist will question but
that we have measured ‘pitch’ ” (p.7).

Despite these criticisms, Se