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Abstract 

A large body of research has examined preference for music as a function of repetition, 

but less research has been devoted to how repetition affects perceived musicality. The speech-

to-song illusion, in which the repetition of a short clip of recorded speech causes it to sound 

increasingly as if it is sung rather than spoken (Deutsch et al., 2008), suggests a strong relation 

between repetition and musicality. A study by Margulis and Simchy-Gross (2016) looked at the 

effect of repeating randomly generated tone sequences on musicality ratings. Stimuli heard in 

looped form (proximal repetition) were later rated as significantly more musical than those that 

were heard only once. The present study adopted a similar experimental method, with the 

addition of a third condition of distal repetition (repeated exposure after other material). 

Participants were also asked to rate their impulse to engage physically with each stimulus 

(embodiment), and their recognition of the number of previous hearings was evaluated. 

Overall, we found that distal repetition enhances recognition of tone sequences as well as 

judgments of musicality and embodiment significantly more than proximal repetition or single 

hearings. Our results nuance those of Margulis and Simchy-Gross (2016) by confirming that 

repetition enhances ratings of musicality, but indicating that this effect differs depending on 

the type of repetition. We also found a strong correlation between musicality and embodiment 

(r=.865, p<.001) which provides numerical support for Margulis’ and Simchy-Gross’ qualitative 

observation that musicality and embodiment appear to be linked. 
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Introduction 

 As an art form, music is distinctive in its use of repetition. This has been widely observed 

by theorists and musicologists such as Zuckerkandl (1956, 213), who wrote that “[m]usic can 

never have enough of saying what has already been said, not once or twice, but dozens of 

times; hardly does a section, which consists largely of repetition, come to an end, before the 

whole story is happily told all over again.” Extreme repetition is a feature of certain styles of 

music such as minimalism, and since the advent of electronic composition the practice of 

looping has been widely exploited (Margulis, 2013b, 144). Repetition in fact seems to have 

something to do with our very conception of what music is. Arnold Schoenberg, for example, 

wrote that “intelligibility in music seems to be impossible without repetition” (1967, 20). 

 Since Zajonc’s discovery of the mere-exposure effect in 1968, a significant body of 

research has shown its relevance to music. Zajonc’s definition of the effect is “that mere 

repeated exposure of the individual to a stimulus object enhances [their] attitude toward it” 

(Zajonc, 1968, 1). Kunst-Wilson and Zajonc (1980) later found that the mere-exposure effect 

occurred even when subjects were not aware that they had been previously exposed to the 

stimuli in question. A number of more recent studies have identified a relationship between 

repetition and preference which is expressed by the Wundt curve (Figure 1). It takes the shape 

of an inverted U, indicating that preference increases with repetition until it levels off and 

eventually decreases, sometimes falling below the initial level (Margulis, 2013a).  

 

Figure 1. The Wundt Curve, showing the relationship between the novelty of a stimulus and the 

hedonic value (enjoyment). Reproduced from Margulis (2013a). 



3 
 

 The two theories concerning the mechanism behind the mere-exposure effect are 

summarized by Szpunar (2014). The first is known as the perceptual fluency/attributional model 

(Bornstein, 1992). According to this theory, increased exposure facilitates cognitive processing 

of stimuli, which is misinterpreted by the brain as something pleasing in the stimulus itself. 

Bornstein (1992) found that this effect eventually diminished with more exposure, as people 

became aware of the repetition and corrected the misinterpretation. The other theory, 

proposed by Berlyne (1970) and Stang (1974), is known as the two-factor model.  This model is 

based on an initial increase in preference due to “learned safety,” the process by which 

familiarity makes the stimulus less threatening (Kalat & Rozin, 1973). This is followed by a 

decrease in preference, or “satiation,” once boredom prevails over familiarity (Szpunar, 2014). 

Szpunar et al. (2014) also examined liking and recognition as a function of exposure for stimuli 

of varying ecological validity (i.e. ranging from randomly generated sequences to actual musical 

recordings). A general trend of increased recognition with exposure was observed. 

 A connection between repetition and musicality is suggested by the speech-to-song 

illusion, discovered by Diana Deutsch and her colleagues. This illusion causes a short clip of 

recorded speech to sound increasingly as if it is sung rather than spoken after being repeated in 

a looped manner (Deutsch et al., 2008). A relatively small number of other studies have 

examined musicality in the way in which this study defines it – as the degree to which sounds 

are perceived as music. Cross, Howell & West (1983) found an increase in this kind of perceived 

musicality as excerpts conformed more to scalar patterns. Similarly, Dewar (1974) found that 

recognition accuracy for individual tones was higher when they were presented in a diatonic 

context. According to Margulis and Simchy-Gross (2016, 510), “[…] aside from work on the 

speech-to-song illusion, and […] scalar structure, there has been little research on the factors 

that give rise to perceived musicality.” 

 A study that directly links musicality and repetition is “Repetition Enhances the 

Musicality of Randomly Generated Tone Sequences” by Margulis and Simchy-Gross (2016). In 

the study, participants were first asked to listen to randomly generated tone sequences, half of 

which were heard once and half of which were looped 6 times in a row. They then heard each 

sequence once and were asked to rate the musicality on a 7-point scale. Sequences that had 

been heard in looped form were rated as more musical (M = 4.1) than those that had been 

heard only once (M = 3.9). Though the effect size was small, the difference was significant, 

leading the authors to conclude that “[r]epeating a short sequence several times in succession 

can elevate ratings of musicality on later presentations of it” (Margulis & Simchy-Gross, 2016, 

513).  

The present study adopted a similar experimental method with three main 

modifications. The first modification was the addition of a second type of repetition. Margulis 

and Simchy-Gross (2016) played half of the sequences once and the other half in looped form, 
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known technically as proximal repetition (Margulis, 2013b, 44). The authors warned, however, 

that “[i]t is important to note […] that this study cannot determine whether the increased 

musicality ratings came from the multiple repetitions (the mere exposure effect) or from some 

specific effect of looping (such as enhanced metricity)” (Margulis & Simchy-Gross, 2016, 513). In 

order to investigate this point of ambiguity, we added a second kind of repetition: distal 

repetition, whereby the repeated exposures occur in between different material (Margulis, 

2013b, 44). 

 Margulis (2012) found that repetition affected recognition differently depending on 

whether repetition was proximal or distal. Recognition in this context refers to the ability to 

detect that something has been repeated. It was found that repeated units were more 

noticeable when they occurred in close proximity (i.e. directly adjacent or within the same 

phrase) than when they were separated by other material. Another study by Margulis (2013a) 

looked at ratings of enjoyment, interest and artistry when recordings of modernist music were 

altered to include either distal or proximal repetitions. Enjoyment was increased by both 

repetition conditions, but interest was higher only for distal repetition. The distal repetition 

condition also provoked higher ratings for “artistry,” which was defined almost the same way 

we define “musicality” for this study. Margulis suggests that “[p]eople might enjoy immediate 

[(proximal)] repetitions, but, aware of the redundancy, find they offer little in the way of 

additional interest. But when the repetition occurs after a delay, the redundancy may be less 

apparent, leading people to interpret it as interesting” (Margulis, 2013a, 55). 

 The second modification comes from qualitative feedback given by the participants in 

Margulis and Simchy-Gross (2016, 513): “When asked to explain their responses, people often 

said they rated a sequence as more musical when they experienced an impulse to sing or move 

along to it. Future work might use a video camera to record and tabulate participant 

movements, or include direct questions about bodily engagement after each excerpt.” In order 

to quantify the relation suggested between embodiment and musicality, we added a 7-point 

rating of the impulse to engage physically with each excerpt. The role of embodiment in the 

cognition of music has been explored by Arnie Cox (2016). For example, the importance of 

motor imagery in the conceptualization and appreciation of music is termed “mimetic motor 

imagery” (Cox, 2016, 12). Cox quotes Berio’s assertion that music is “everything that we listen 

to with the intention of listening to music,” and further suggests that “music includes 

everything that we do with the intention of doing music” (Cox, 2016, 224). This definition of 

musicality relates to our investigation of embodiment in that the physical aspects of listening 

are presented as essential to the idea of what constitutes music.   

 The final modification was motivated by the following observation: “When asked during 

a debriefing after the study whether they remembered which sequences they had heard in a 

loop and which they had heard a single time, participants reported that by the time they got to 
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the test phase, they had no idea which sequences they had heard in which condition. Not only 

were they unaware whether they had previously heard each sequence in looped or original 

form, but they were also unaware they had previously heard any individual sequence at all. 

There were simply too many sequences presented over too long a time period for them to 

explicitly recall much from the exposure phase” (Margulis and Simchy-Gross, 2016, 513). In 

order to see if this general impression is accurate, we also tested participants’ recognition of 

the number of previous hearings. As mentioned previously, recognition of repetition has been 

shown to differ based on the type of repetition (Margulis, 2012), and the mere-exposure effect 

has been shown to occur even when recognition does not (Peretz, Gaudreau, & Bonnel, 1998; 

Wilson, 1979). Szpunar et al. (2014) identified increased recognition with exposure for stimuli 

of varying ecological validity. For ecologically invalid stimuli (the most similar to the ones in this 

study), high levels of recognition coincided with a decrease in liking (Szpunar et al., 2014). 

 The present study has the potential to confirm the findings of Margulis and Simchy-

Gross (2016) by relating musicality and repetition. The expected relationship between 

embodiment and musicality would provide evidence for embodiment as a possible factor in 

musicality judgments, and would support the qualitative observations of Margulis and Simchy-

Gross (2016). Though the participants in Margulis and Simchy-Gross (2016) reported a total lack 

of recognition, the findings of Szpunar et al. (2014) suggest that recognition will be higher in the 

repeated conditions. Finally, this study will yield insight into how these factors differ between 

proximal and distal repetition and perhaps lend support to the special role of distal repetition 

indicated by Margulis (2013a).  

 

Materials and Methods 

Stimuli 

42 tone sequences were randomly generated according to a protocol similar to the one 

used by Margulis and Simchy-Gross (2016, 510-511). Rhythms were generated using an online 

motif generator (learnhowtowritesongs.com/random-rythmn-motif-generator/). The duration 

of notes was determined by random numbers generated using an online random number 

generator (random.org). Numbers between 1 and 4 made given notes occupy respectively 25%, 

50%, 75% and 100% of the time interval before the next note. All of the sequences were 

notated in 4/4 time, and lasted approximately 10 seconds. Once the rhythms and note values 

were thus determined, pitches were assigned from a two-octave pentatonic scale starting on 

middle C. Random numbers were either applied directly to pitches or translated into pitch 

values from 1 to 11 by being mapped onto one of three range filters. The filters were based on 

a randomly-selected “range note,” and made a given note respectively half, twice, or three 
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times more likely to occur within five pentatonic scale degrees of the range note. This was done 

to provide some measure of variety in an otherwise very homogenous repertoire while still 

avoiding any human involvement. All excerpts were notated in Sibelius 6 (Figure 2) and 

exported as sound files with a MIDI piano sound. A second set of all stimuli was created for use 

in the proximal repetition condition, for which stimuli were notated 6 times in immediate 

succession and exported as approximately 60-second-long sound files.  

 

Figure 2. Sample stimulus. 

 

Participants 

12 participants took part in the study on a volunteer basis. Ages ranged from 19 to 43 

(M = 30, SD = 8.7). All participants reported frequent music listening habits and formal training 

or passion for music. 

 

Procedure 

Sounds stored/synthesized on a Mac Pro 5 computer running OS 10.6.8 (Apple Computer, 

Inc., Cupertino, CA) were amplified through a Grace Design m904 monitor (Grace Digital Audio, 

San Diego, CA) and presented over Sennheiser HD280 Pro earphones (Sennheiser  Electronic 

GmbH, Wedemark, Germany). The experimental session was run with the PsiExp computer 

environment (Smith, 1995). Listeners were seated in an IAC model 120act-3 double-walled 

audiometric booth (IAC Acoustics, Bronx, NY). 

The experiment took place in two parts. In the listening phase (~ 35 min.), participants were 

asked simply to listen actively to sequences of tones. Unbeknownst to them, 14 of these 

sequences were heard once, 14 were heard 6 times in a loop (proximally repeated) and 14 were 

heard 6 times but interspersed with different sequences (distally repeated). The order and 

repetition condition of sequences were randomized, and participants had to press the spacebar 

to initiate each trial. Since the proximal repetition had been built into the second set of sound 

files, no action was needed in between those individual sequences, but participants instead 

listened to the 60 seconds at once. In the subsequent rating phase (~15 min.), participants were 

played each of the 42 stimuli once, and asked to rate (1) how many times they believed they 

had heard them (never, once, or multiple times), (2) how musical the stimuli sounded on a 7-

point scale, and (3) how strongly they felt the impulse to engage physically on a 7-point scale.  
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As in Margulis and Simchy-Gross (2016, 511), participants were instructed: “Keep in mind 

that all of the sequences used in this study are drawn from a narrow range of similar excerpts. 

Please try to use the full range of the scale, adjusted to this set of excerpts.” Following the 

experiment, participants filled out a questionnaire with demographic information, as well as 

questions about how frequently they feel the impulse to engage physically with music and the 

criteria they used to judge musicality. 

 

Statistical Analysis 

Pearson correlation coefficients were calculated to test the significance of correlations 

between rating categories overall and within each condition. The t-test was used to check for 

significant differences between repetition conditions within each rating category. 

 

Results 

 Table 1 and Figure 3 summarize the principle results: mean musicality and embodiment 

ratings (and their standard deviations) and the percent accuracy in identifying the number of 

previous hearings for each repetition condition. 

Table 1: Means for musicality, embodiment and recognition. 

Repetition 

Condition 

Mean 

Musicality 

Rating 

Standard 

Deviations 

for 

Musicality 

Mean 

Embodiment 

Rating 

Standard 

Deviations for 

Embodiment 

Percent accuracy 

in identifying the 

number of 

previous hearings 

(Recognition) 

Single 

Hearing 3.798 1.622 3.363 1.700 23.81% 

Proximal 

Repetition 4.196 1.628 3.577 1.816 47.01% 

Distal 

Repetition 4.387 1.480 4.054 1.631 31.55% 

 

 



8 
 

 

Figure 3. Average musicality and embodiment ratings by repetition condition. Error bars 

represent standard error. 

 

Across the 42 stimuli, averaged musicality and embodiment ratings varied significantly 

and correlated strongly with each other (r=.865, p<.001) (Figure 4), suggesting that the impulse 

to move or sing is strongly related to musicality judgments and that such judgments are related 

to the properties of individual stimuli (even in a set of randomly-generated tone sequences). 

Additionally, correct identification of the number of previous hearings correlated modestly with 

ratings for musicality (r=.423, p=.005) and embodiment (r=.388, p=.011).  

 

 

Figure 4. Average musicality and embodiment ratings for each stimulus. Stimuli are in order of 

increasing musicality ratings. 
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When comparing each rating category across the three exposure conditions (e.g., 

musicality ratings for the single, proximal, and distal conditions) for each of the 42 stimuli, the 

same general trends are observed but the robustness of the effects vary. Musicality is strongly 

correlated with embodiment in all three conditions, reinforcing the connection reported above. 

Percent accuracy of repetition recognition is not significantly correlated with either musicality 

or embodiment in the single condition, is weakly correlated with both embodiment and 

musicality in the proximal condition, and is moderately correlated with both embodiment and 

musicality in the distal condition. Statistical information for these correlations is summarized in 

Table 2. These findings suggest that repeated hearings on multiple occasions increase listeners’ 

recognition of tone sequences and judgments of their musicality and embodiment more than 

multiple hearings in immediate succession, and much more than single hearings. 

 

Table 2: Correlations across the three exposure conditions, with significance in light grey for 

weak/moderate correlation and dark grey for strong correlation. 

Repetition 

Condition 

Musicality : 

Embodiment 

Repetition Recognition 

: Musicality  

Repetition Recognition : 

Embodiment 

Single 

Hearing r=.799, p<.001 r=.014, p=.932 r=-.011, p=.944 

Proximal 

Repetition r=.802, p<.001 r=.304, p=.05 r=.305, p=.05 

Distal 

Repetition r=.749, p<.001 r=.459, p=.002 r=.333, p=.031 

 

When averaged embodiment, musicality, and correct identification of number of 

previous hearings were compared across the 12 participants – that is, abstracted from the 

particular properties of individual stimuli – no strong correlations emerged between them. In 

other words, participants with higher overall musicality ratings did not necessarily also have 

higher embodiment ratings, and their ability to correctly identify the number of hearings was 

not necessarily better. Similarly, no strong correlations emerged across participants when we 

looked at these three rating categories within the three exposure conditions (single, proximal, 

distal); the only statistically significant correlation that emerged was a relatively modest one 

between musicality and embodiment in the distal condition (r=.578, p=0.49), reinforcing the 

finding reported above that the distal repetition condition has the strongest effect on 

musicality and embodiment judgments.  
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When comparing the three rating categories across the three exposure conditions (e.g., 

musicality ratings for the single, proximal, and distal conditions) overall across the 42 stimuli, all 

three ratings are significantly higher in the distal condition than in either the proximal or single 

hearing conditions. There is no significant difference between the proximal and single 

conditions. These statistics are summarized below in Table 3. 

 

Table 3: Correlations across the stimuli, with significance in grey (df = 41) 

Rating Category Proximal : Distal Distal : Single  Proximal : Single 

Musicality t=-2.413, p=.02 t=3.073, p=.004 t=1.372, p=.177 

Embodiment t=-3.200, p=.003 t=3.507, p=.001 t=.483, p=.631 

Repetition 

Recognition t=-2.743, p=.009 t=4.211, p<.001 t=1.487, p=.145 

 

When comparing the three rating categories across the three exposure conditions 

overall across the 12 participants, musicality ratings are significantly higher for repeated 

hearings than for single hearings in both proximal and distal conditions. Both embodiment and 

repetition recognition are significantly higher in the distal condition than in either the proximal 

or single hearing conditions, but not significantly different between the proximal and single 

conditions. These statistics are summarized below in Table 4. 

 

Table 4: Correlations across the participants, with significance in grey (df = 11) 

Rating Category Proximal : Distal Distal : Single  Proximal : Single 

Musicality t=-1.049, p-.317 t=-2.559, p=0.27 t=.-2.566, p=.026 

Embodiment t=-4.517, p=.001 t=-3.791, p=.003 t=-1.497, p.163 

Repetition 

Recognition t=-1.900, p=.084 t=-3.176, p=.009 t=-1.088, p=.300 
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Conclusions 

Overall, our results suggest that distal repetition increases recognition of tone 

sequences as well as judgments of musicality and embodiment more than proximal repetition 

and much more than single hearings. These results nuance those of Margulis and Simchy-Gross 

(2016) by confirming that repetition enhances ratings of musicality, but indicating that this 

effect differs depending on the type of repetition. The more pronounced results for distal 

repetition are consistent with the results of Margulis (2013a). This result also helps to address 

the question of whether the effect observed in Margulis and Simchy-Gross is due to some 

feature unique to the looping process, or to the repetition itself. The fact that the increase in 

musicality was not only present but even more prominent for the non-looped (distal) condition 

points in favour of the enhanced musicality being due to repetition. It is important to mention 

that in our study, several participants reported being unaware that they were hearing looped 

sequences, and thought instead that they were simply hearing longer sequences. It is possible 

that participants’ awareness, or lack thereof, of looping in the stimulus could influence results. 

As such, it would be instructive to repeat the present experiment with the modification that 

participants are required to initiate each individual sequence, even for proximal repetition. 

While this would technically remove the looping element (since looping requires automatic 

repetition multiple times in immediate succession), we expect that it would provoke a greater 

awareness of the proximal repetition. 

 In terms of applications, the increased recognition for distal repetition lends support to 

music teachers’ oft-repeated advice that it is more effective to practice an instrument a bit 

every day than a lot right before a lesson. The higher musicality and embodiment ratings for 

distal repetition also help explain the appeal of distal repetition in many kinds of music, ranging 

from medieval psalm chant, to classical rondo form, to the familiar chorus-verse form of 

popular music. Finally, it relates directly to the experience of how music can become more 

appealing when heard repeatedly on different occasions. 

The finding that recognition was higher for distal repetition is inconsistent with Margulis 

(2012), which found greater recognition for immediate repetition. This is not a perfect 

comparison, however, as “recognition” in Margulis (2012) was evaluated by testing listeners’ 

awareness of repetition as it occurred. It is possible that recognition of repetition varies 

depending on whether it is evaluated immediately or later, in the same way that ratings for 

liking have been shown to vary (Bornstein, 1989). It is noteworthy that participants in Margulis 

and Simchy-Gross (2016) reported a lack of recognition for sequences across the board, but 

that our results for recognition of repetition showed meaningful differences between the two 

conditions. Verbal feedback from several participants indicated a significant lack of confidence 

in their answers for recognition due to an oversaturation of stimuli in the listening phase. 
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However, considering the numerical results, it is still possible that some measure of recognition 

occurred even without their conscious awareness.  

The strong correlation between musicality and embodiment provides numerical support 

for Margulis’s and Simchy-Gross’ qualitative observation that musicality and embodiment 

appear to be linked. It also supports Cox’s view of music as something that is “done” rather 

than simply “heard” (Cox, 2016). When our participants were asked to provide the criteria they 

used to judge musicality, they cited predictability, feeling of tonic or cadence, enjoyment of 

melodic contour and rhythm, singability, and familiarity or explicit memory for the sequences. 

Curiously, very few participants mentioned an impulse to engage physically, despite the 

numerical relation between their ratings for embodiment and musicality. This also seems to 

represent a significant divergence from the feedback given for Margulis and Simchy-Gross 

(2016). A possible explanation may be found in the different subject pools between the two 

studies: the participants in Margulis and Simchy-Gross (2016) were all non-musicians whereas 

our participants all had musical training or passion for music. Indeed, as shown by Margulis and 

Simchy-Gross (2015), background and enculturation can significantly affect how musicality is 

judged. It would therefore be valuable to replicate the present study using both musician and 

non-musician participants to see how the findings vary between those two populations. 

It is important to note that our small sample size of 12 participants prevents us from 

drawing strong conclusions. Additionally, because of random assignment to the three 

conditions, not all stimuli appeared in each one the same number of times. This casts statistical 

doubt on the conclusions we may be able to draw. Nonetheless, our findings support the 

existing literature attesting to the influence of repetition on various subjective listening 

experiences. The differences found between proximal and distal repetition suggest the need for 

more research examining the differences between types of repetition. Whereas this study used 

a very limited and contrived set of stimuli, the same experimental method could also be used 

with many others, of different styles, timbres, durations, and levels of complexity. As in Szpunar 

(2014), which found that results differed based on the ecological validity of the stimuli, we 

expect that different repertoires could yield different results. Such future work would allow the 

broader picture of the differences between different types of repetition to begin to emerge. 

Finally, several elements of this study give small but intriguing insight into how people define 

music. Notable among these were the strong correlation found between musicality and 

embodiment, and the varied criteria for musicality provided by our participants. This suggests 

many possibilities for future study into the factors that affect musicality judgments. One 

specific factor that demands attention is the degree to which judgments of musicality are 

affected by preference, and vice-versa. Indeed, one participant in our study offered this as a 

criterion for musicality (Appendix A, italics added): “part of it had to do with how much I 

enjoyed it, given that humans tend to like things they deem musical.” 
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Appendix A: Responses to “What criteria did you use to evaluate musicality?” 

 

➢ Event density, registre, tempo 

 

➢ If I felt I could identify some sort of pull towards the next note or predicted next note (I 

hesitate to call it a tonic but more like a reference note?), if the rhythm was engaging, if I 

enjoyed the intervals 

 

➢ Whether or not they cadenced (although not necessarily on the tonic) - Whether or not 

the rhythms were disjointed  - Whether or not there were any memorable moments 

immediately after listening to it 

 

➢ It was mostly based on how predictable or easy to follow it was, based on pitch and 

rhythm. Tendency to move along with the music was related to that; the more musical, 

the more predictable, the higher the tendency to tap my feet. 

 

➢ Musicality was rated according to the 'naturalness' of the various contours 

 

➢ Pitch doesn't jump so quickly. Rhythm has some change, but most of them should be 

regular. 

 

➢ How singable it was, repetition (usually more musical to me with repetition), and the 

rhythm 

 

➢ How distinct the melody was compared to the rest, and how well the disjunct motion 

was balanced with the conjunct motion. 

 

➢ Repetitions probably played a role. Some possibility of discerning a coherent 

energetic/melodic/rhythmic contour. 

 

➢ Pitch and rhythm recognition, melodic contour, impression of familiarity 
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➢ If it was tonal rather than atonal, if I felt that it concluded on the "tonic" (I understand 

that there probably wasn't a tonic, but I mean what I perceived to be the tonal center). 

Also, part of it had to do with how much I enjoyed it, given that humans tend to like 

things they deem musical. Also, there is some aspect of memory: if I hear a sequence and 

I know for sure I have heard it before, I might rate it as more musical just from exposure. 

 

➢ if it doesn't make me feel extremely bored... the rhythm plays a bit, the starting and 

ending pitches...eg starting on C and ending on D probably is not very musical unless of 

course mediated by more interesting rhythms, those ending on D somehow maybe rated 

more musical if they started with A...but....I can't remember exactly what I rated... 
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Appendix B: Experiment Forms 

 

 

INSTRUCTIONS 

 

Tone Sequence Rating 

 

 

• The goal of the experiment is to study subjective ratings of tone sequences. The experiment takes 
place in two parts. 
 

• In the first phase, you are asked simply to listen attentively to sequences of sounds. There are 112 
sequences, which last from 10 seconds to 1 minute. You must press the space bar to initiate each one.  

 

• In the second phase, you will be played 42 sequences and asked to respond to the same three 
questions after each one. In this phase all the sequences are the same length and you may only hear 
each one once. The questions will be explained by the experimenter following the completion of the 
listening phase. 

 

• Keep in mind that all of the sequences used in this study are drawn from a narrow range of similar 
excerpts. Please try to use the full range of the scale, adjusted to this set of excerpts.  
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 Participant #:________ 

 
INFORMED CONSENT FORM 

MUSIC PERCEPTION AND COGNITION LABORATORY  

SCHULICH SCHOOL OF MUSIC, McGILL UNIVERSITY 

 

REB 156-0107  

Tone Sequence Rating 

 

WHY ARE WE DOING THIS RESEARCH? Our aim is to establish scientific knowledge about perceptions of 

musicality. We also seek to understand how they relate to physical engagement. 

 

PRIVACY. We know that you value your privacy. All data will also be held securely in a password-protected computer 

system (for electronic data) or a locked office (for paper-based data). Only the principal investigator of the study and 

participating students will have access to identifiable information. You will not be identified as an individual in any 

scientific report of this research, and your name will not be linked to your responses in this study unless we have 

explicitly asked you to provide written consent to be named and quoted.  You may discontinue your participation in 

this study at any time either during the interview process or in the future. 

 

WHAT WILL HAPPEN DURING THE EXPERIMENT?  You will be asked to listen to various sequences of tones 

and rate them according to questions that will be explained by the experimenter. The experiment will take 

approximately 1 hour. We are interested in how people in general respond to these stimuli. There are no specific 

benefits or risks associated with your participation in this study. The stimuli will not be loud enough to cause you 

discomfort or to adversely affect your hearing.  You will be free to discontinue your participation at any time without 

penalty. If you are currently taking prescription drugs, over-the-counter drugs (such as antihistamines, cold 

or flu remedies, sleeping aids), or recreational drugs (such as marijuana, etc.), please don't participate in the 

experiment without informing the experimenter that you are taking something. If you do not feel comfortable 

discussing this with the experimenter, you are of course free to withdraw from the experiment at any time without 

prejudice. You have the right to refuse to do anything that you find disturbing or uncomfortable in this study. You 

will be free to discontinue your participation at any time during the experiment or in the future. In this case any data 

already recorded will be deleted. Feel free to ask any questions you may have of the experimenter. 

 

The Research Ethics Board II of McGill University has reviewed this study for compliance with ethical standards. If 

you have questions or concerns regarding your rights or welfare as a participant in this research study, please contact the 

Manager, Research Ethics at 514-398-6831 or at lynda.mcneil@mcgill.ca. 

 

PARTICIPANT'S STATEMENT: 

"I have read the preceding details and agree to participate. I understand that by consenting, I do not waive any legal 

rights." 

 

______________________     ______________________    ______   

Signature       Printed Name    Date 

 

I would like to participate in other experiments in the Music Perception and Cognition Lab   

 

I would like to receive a summary sheet of the experimental findings  

 

E-mail Address: ________________________________________________________ 

 

 

Leo Purich, Music/Science Double DCS student, Vanier College                leopurich@yahoo.ca 

Jason Noble, Postdoctoral researcher, Schulich School of Music, McGill University jason.noble@mail.mcgill.ca 

Prof. Stephen McAdams, Schulich School of Music, McGill University                stephen.mcadams@mcgill.ca 
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Effect of Proximal and Distal Repetition on Musicality Ratings for Randomly 
Generated Tone Sequences (“Tone Sequence Rating”) 

 

Experimenter Instructions 

 

PRIOR TO RUNNING SUBJECTS 

• Determine the appropriate levels and note the number on the Grace amplifier. 

• Work with Bennett to measure the sound levels of your stimuli with the sound pressure meter. 

• Test the experiment on yourself to make sure everything runs smoothly in all conditions of the 

experiment. 

• Check the data output VERY CAREFULLY to make sure that all conditions are properly 

randomized and that data for all conditions is being output properly. 

• Pilot your experiment on lab members to get feedback on the interface, the instructions, and an 

idea of what they think they are doing to complete the experiment. 

 

RUNNING SUBJECTS 

• Get participant to read and sign Informed Consent Form.  

- Keep the signed copy 

- Give them an unsigned copy 

 

• Experiment setup 

- Check that the headphones are plugged in. 

- Set the Grace amplifier to 65.0. 

- Go to MPCL/users/purich 

- Double click on Purich1.psi. This runs PsiExp and Pd. 

- Make sure to set to Full Screen Mode  

 

• Have the participant read the Experiment Instructions 

- Ask them if they have any questions 

- Ask them what they think they are supposed to do in their own words 

- Correct any misunderstandings 

- Retrieve the instruction sheet 

 

• Participant performs listening phase, and is then prompted by the program to exit and see the 

experimenter. 

• Training for the second/rating phase 

- Explain the three questions they must answer after hearing each excerpt once 

• 1) How many times do you think you heard this excerpt in the listening phase – 

never, once, or multiple times? 

• 2) Please rate the musicality on a scale of 1 to 7 where 1 indicates “low musicality” 

and 7 indicates “high musicality”. 

• 3) Please rate your impulse to engage physically with this excerpt (sing or move 

along) on a scale of 1 to 7, where 1 indicates “no impulse” and 7 indicates “strong 

impulse”. 

• Emphasize that excerpts can only be heard once, and that all of the sequences used 

in this study are drawn from a narrow range of similar excerpts. Subjects should try 
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to use the full range of the scale, adjusted to this set of excerpts. For example, 1 

indicates low musicality in comparison to this body of repertoire. 

• If asked to specify a definition of musicality, provide nothing more specific than 

“the degree to which it sounds like music”. 

- 2 practice trials 

- They can take a break if they want before the testing phase. 

 

• Testing phase 

- 42 trials of the practiced procedure. 

 

• Post-experiment wrap-up 

- Get the participant to complete questionnaire online 

- Give the participant the Debriefing Sheet 

 

Subjects are leaving with two forms: 

- The blank consent form 

- The debriefing sheet 

 

Forms that the experimenter keeps: 

- Signed consent form 

- The instruction sheet 
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DEBRIEFING 
 

Tone Sequence Rating 

 

Thank you for participating in this experiment.  

 
In this project, we investigate the effect of different types of repetition on perceptions of 

musicality. We are also interested in whether this effect is paralleled by ratings of physical 

engagement, and whether subjects are conscious of their level of exposure. 

 

The sequences of tones you listened to were randomly generated. Rhythms were 

determined by a random motif generator, and note length and pitch values were assigned by 

random numbers. In the listening phase, you heard a third of the sequences only once, a third of 

them looped 6 times consecutively (proximal repetition), and a third repeated 6 times, but 

interspersed with other sequences (distal repetition).  

 

Building on a similar study by Margulis and Simchy-Gross (2014), we are studying the 

way in which the repetition conditions of given sequences affect the ratings of their musicality, 

and of listeners’ impulse to engage physically with them.  

 

Feel free to ask any questions you may have of the experimenter. If you wish to know the 

results of the experiment, please contact the experimenters at the email address listed below in a 

few months. In the meantime, feel free to ask questions.  

 

 

 

Thanks again for your participation! 

 

Leo Purich, Music/Science Double DCS student, Vanier College            leopurich@yahoo.ca 

Jason Noble, Postdoctoral researcher, Schulich School of Music, McGill University      jason.noble@mail.mcgill.ca 

Prof. Stephen McAdams, Schulich School of Music, McGill University            stephen.mcadams@mcgill.ca 

Research Ethics Board II of McGill University, Manager, Research Ethics                     lynda.mcneil@mcgill.ca. 

 


