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1.1. Aims of the thesis, outline of the topic 

According to the simplest grouping of musical 

abilities, we can speak musical abilities in a narrower and 

in a broader sense (Asztalos, 2021). Musical abilities in a 

narrower sense refer to abilities directly related to the 

properties of musical sound (rhythm, volume, pitch, 

pitch), as well as the ability to recognise and reproduce 

melodies. Musical abilities in a broader sense refer to the 

abilities necessary for the reception, interpretation of 

music, and musical creation (Asztalos, 2021). Absolute 

pitch (AP) and absolute tonality (AT) can be classified as 

musical abilities in a narrower sense, while musical 

sophistication refers to the system of musical abilities in a 

broader sense. 

As an interdisciplinary phenomenon, AP is the 

subject of research in genetics, neuroscience, musicology 

and psychology (Herceg & Szabó, 2022). Individuals with 

AP are able to identify the pitch of an isolated sound 

(passive AP) or to reproduce the sound (active AP) 

(Bachem, 1937; Herceg & Szabó, 2022; Herceg & Szabó, 

2023; Miyazaki, 2004; Takeuchi & Hulse, 1993; 
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Weisman, Balkwill, Hoeschele, Moscicki & Sturdy, 2012; 

Ziv & Radin, 2014). 

In tonal music, isolated or complex pitches 

(chords) are organised around a central pitch or chord – 

referring to as tonality (Jackendoff & Lerdahl, 2006). 

Through passive AT, a subject is able to judge whether a 

piece of music known by the subject is in its original or a 

different (transposed) tonality, whereas through active 

AT, a subject is able to sing or to play a piece of music 

known by the subject in its original tonality (Parncutt & 

Levitin, 2001). 

The concept of musical sophistication first 

appeared in a study by Ollen (2006). In the interpretation 

of Müllensiefen, Gingras, Musil and Stewart (2014), 

musical sophistication summarizes different aspects of 

musical abilities, experiences and knowledge including 

explicit and implicit musical skills. The Goldsmiths 

Musical Sophistication Index (Gold-MSI) developed by 

Müllensiefen et al. (2014) measures a variety of skills and 

performances, mostly independent of each other, such as 
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musical perception, musical traning, memory, creativity, 

and music listening and music-making habits. 

The findings reported on AP, AT and musical 

sophistication are contradictory. I designed 3 experiments 

to explore the relationship between playing a transposing 

instrument and (1) AP, (2) AT, and (3) musical 

sophistication. In the case of transposing instruments, the 

pitches written in the musical score and the pitches 

sounded in reality do not match. 

1.2. Methods, measures and samples 

All experiments were undertaken online, 

comparing the groups of subjects playing non-transposing 

and transposing instruments. 

AP was measured with self-developed note-

naming tests, 3 in isolated and 1 in complex musical 

contexts – in the latter subjects heard 2 pitches 

simultaneously. The AP-test in complex musical context 

required the identification of the pitch of the higher note. 
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AT was measured with self-developed test in 

which musical excerpts of two beats, unknown to the 

subject were played on different instruments, while the 

score of the excerpts was displayed. Subjects had to judge 

whether the tonality of the excerpts and that of their scores 

were the same or different. 

Musical sophistication was measured with the 

Hungarian version of the Gold-MSI. 

The first experiment included 87 participants (47 

women and 40 men), with a mean age of 29.78 years (SD 

= 13.21), the youngest subject being 14 and the oldest 

subject being 83 years old. The second experiment 

included 71 participants (50 women and 21 men), the 

mean age of the sample was 35.90 years (SD = 13.27), the 

youngest subject was 15 and the oldest subject was 64 

years old. The third experiment included 71 participants 

(47 women and 24 men), the mean age of the sample was 

37.51 years (SD = 14.95), the youngest subject was 9 and 

the oldest subject was 75 years old. In all experiments, the 

rates of non-transposing instrument players were higher 
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than that of transposing instrument players (80.5% vs 

19.5%, 81.7% vs 18.3%, 85.9% vs 14.1%). 

AP-tests were scored using two methods: (1) 1 

point for a correct answer and 0 for an incorrect answer, 

(2) the degree of semitone errors were taken into account. 

For the latter method, based on the protocol of Athos et al. 

(2007), 1 point for a correct answer, 0.75 points for one 

semitone error, 0.5 points for two semitone errors, 0.25 

points for three semitone errors, and 0 points for more than 

three semitone errors were given. 

Subjects were divided into three groups based on 

their scores on the AP-test, following Miyazaki's (2007) 

protocol: (1) those in the inaccurate group identified less 

than 70% of the pitches; (2) Those in the intermediate 

group identified at least 70% but not more than 90% of the 

pitches; (3) Those in the accurate group identified more 

than 90% of the pitches. 
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2. Results of the thesis 

In the first and second experiments, subjects 

playing transposing instruments identified fewer pitches 

(p = 0.061 [one-tailed] and p = 0.068 [one-tailed]), and 

scored lower on AP-tests than subjects playing non-

transposing instruments (p = 0.002 [one-tailed] and p = 

0.058 [one-tailed]). On AP-test in complex musical 

context, subjects playing transposing instruments 

identified fewer pitches than subjects playing non-

transposing instruments (p = 0.090 [one-tailed]). 

In the second experiment, subjects playing non-

transposing instruments identified more pitches on the AP-

test in isolated than in complex musical context (p < 0.001 

[one-tailed]), whereas no difference was found for 

subjects playing transposing instruments (p = 0.133 [one-

tailed]). 

On the AT-test of the second experiment, subjects 

playing non-tranposing instruments overperformed 

subjects playing transposing instruments (p = 0.001 [one-

tailed]). 
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Subjects playing transposing instruments achieved 

higher scores on the Perceptual Abilities (p = 0.030 [one-

tailed]), Emotions (p = 0.018 [one-tailed]), Active 

Engagement (p = 0.092 [one-tailed]), Musical Training (p 

= 0.056 [one-tailed]) and Singing Abilities (p = 0.063 

[one-tailed]) subscale  of the Gold-MSI than subjects 

playing non-transposing instruments. There was no 

significant difference on the General Sophistication 

subscale. 

3. Conclusion 

The results show that subjects playong transposing 

instruments performed worse on the AP and AT tests than 

subjects playing non-transposing intruments, which could 

be explained by several reasons. Since, in the case of 

transposing instruments, pitches written in the score and 

pitches actually sounded are not the same, it is unclear 

what association is made between pitches heard and the 

names of the pitches during instrumental training. There 

are three possible ways: (1) the pitch as written in the score 

and the associated sound name, (2) the pitch as heard in 

real life and the associated sound name, or (3) the pitch as 
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heard in real life and the sound name associated with the 

pitch as written in the score. 

The first case can lead to so-called instrument-

specific AP. Individuals with instrument-specific AH can 

more accurately identify pitches playing on a familiar 

instrument (Reymore & Hansen, 2020), but this ability is 

not beneficial for the development of either true AP or AT. 

Individuals with instrument-specific AP are unlikely to 

identify nearly any pitch correctly, but if semitone errors 

are examined, it can be found that the deviations are 

always the same and identical, and that the degree of 

semitone error is equal to the difference between the pitch 

of the transposing instrument and the pitch written in the 

score. 

The second case may lead to the development of 

genuine AP, but this is not what music education methods 

in Western music culture typically aim to achieve. The 

third case is not beneficial to the development of AP at all, 

since transposing instruments are typically made in several 

different tunings – e.g. clarinet in B-flat, clarinet in A, 

clarinet in E-flat. This means that the deviation between 
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the pitches written in the score and the actual pitches of 

the different instruments is also variable: 2 semitones for 

clarinet in B-flat, 3 semitones for clarinet in A and for 

clarinet in E-flat, in addition, the actual pitches of clarinet 

in B-flat and clarinet in A are lower than the pitches 

written in the score, while the actual pitches of clarinet in 

E-flat are higher than the pitches written in the score 

(Arnóth, 2017). If a clarinet player performs on several 

instruments, the association between the pitches written in 

the score and the actual pitches cannot develop due to the 

constant variability. 

Subjects playing  transposing instruments scored 

worse than subjects playing non-transposing instruments 

not only on the AP-tests but also on the AT-tests. AT 

requires that individuals with the ability can identify at 

least the central pitch of a melody. However, this also 

requires that they can use this central pitch as a reference 

pitch to determine whether or not the central pitch of two 

melodies is the same. It can be assumed that passive AT 

requires a type of AP that goes beyond the level of pseudo-

or quasi-AH. Individuals with pseudo- and quasi-AP are 
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typically able to identify with certainty one pitch, which 

they use as a reference for identifying other pitches, but 

comparing the tonality of two melodies requires a different 

strategy: the ability to identify only one pitch is not 

sufficient. 

Subjects playing transposing instruments achieved 

higher scores on the Gold-MSI than subjects playing non-

transposing instruments except for the General 

Sophistication subscale. To understand the differences on 

the Gold-MSI between subjects playing transposing and 

subjects playing non-transposing instruments, further 

background variables need to be explored. For example: 

within the Musical Training subscale, subjects playing 

transposing instruments practised more on their main 

instrument and participated in more musical events on 

average than subjects playing non-transposing 

instruments. However, intensive instrumental practice in 

itself is not a sufficient condition for the acquisition of AP, 

since if there is a discrepancy between the pitch of the 

instrument and the pitch written (named) in the score, this 

does not facilitate the development of AP. The question is 
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whether subjects playing transposing instruments play 

their instruments for longer than subjects playing non-

transposing instrument – earlier onset of instrumental 

training may explain this difference. So, in addition to 

practice, it is crucial to become aware of how to name 

pitches - an explicit process that requires extra effort from 

subjects playing transposing instruments. 

It is emphasized that experiments were designed to 

measure only passive AP and passive AT, and that the 

participants were typically musicians with formal musical 

training who played instruments, mostly professionally. 

Due to the limitations and the contradictory results of the 

studies, further investigations are needed. 
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