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The Genesis of a Tune in the Mind: An
Interview Study About Novel Involuntary
Musical Imagery Repetition

Georgia A. Floridou1 , Iris Mencke2, Francesco Caprini3

and Daniel Müllensiefen1

Abstract

Musical creativity, as a cognitive process, is inherently associated with musical imagery. Several composers have claimed to

have composed music based on creative ideas that emerged involuntarily in their minds in the form of musical imagery.

Research on musical imagery has been growing steadily, yet studies exploring its link to creativity have been scarce.
Furthermore, although reports in the musical imagery literature reveal the existence of novel involuntary musical imagery

repetition (IMIR, i.e., music that comes to the mind spontaneously and repeatedly), research to date has focused on famil-

iar IMIR. In a semistructured interview with six composers, we investigated the internal and external experience of the
novel IMIR. Based on grounded theory analysis, two descriptive models emerged: the first model indicated that the intra-

musical features of novel IMIR were described in terms of musical, technical, and linguistic dimensions. The repetition

within novel IMIR was related to functional outcomes associated with experience, and there was a sense of familiarity
when experiencing novel IMIR. The occurrence of novel IMIR was more likely when individuals reported being in specific

mental and physical states. Finally, the emotional valence associated with the novel IMIR was classified as mainly positive.

The second model indicated a variety of methods to aid the translation of internal novel IMIR into external musical com-
position and a range of factors that influence the success of that translation. The findings are discussed in the context of

existing literature on creativity, musical imagery, and spontaneous cognition.
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Musical imagery, that is, the ability to imagine a melody or

song, is a crucial part of the creative process of musicians.

The vast majority of research on creative cognition has

focused on visual imagery (Campos & Gonzalez, 1995;

Forisha, 1978) and, although it has improved our under-

standing of the creative processes associated with mental

imagery, this research has a distinct visual bias. One

stream of research on musical imagery has focused on

how it may be used in musical practice and performance

(Bishop, Bailes, & Dean, 2013; Brodsky, Henik,

Rubinstein, & Zorman, 1999; Fine, Wise, Goldemberg, &

Bravo, 2015; Hubbard, 2019; Kosslyn, Ganis, &

Thompson, 2001) and on its relationship to perception in

professional musical life (Bailes, 2002). Another stream
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of research has also explored the behavioral and neural cor-

relates of the experience (Halpern, 2001, 2003; Hubbard,

2010; Zatorre & Halpern, 2005). However, research on

musical imagery and creative cognition is still limited.

Lately, the main focus of research has been on involuntarily

retrieved musical imagery forms (Liikkanen & Jakubowski,

2020; Wammes & Barušs, 2009). Involuntary musical

imagery repetition (IMIR) describes musical imagery that is

retrieved spontaneously and repeatedly (Liptak et al., 2022).

In the literature, there are dispersed reports of “novel” IMIR,

which can be defined as IMIR involving music that is believed

to be unfamiliar; meaning, that, to the best of an individual’s

knowledge, the music heard is completely new (Bailes,

2007; Copeland, 2019; Liikkanen, 2012; Wammes &

Barušs, 2009; Williamson & Jilka, 2013). Nevertheless, it is

more common to experience familiar than unfamiliar or

novel music as IMIR (Hyman et al., 2013, 2015; Liikkanen,

2012). Novel IMIR is associated more with musicians than

nonmusicians (Liikkanen, 2012) and is assumed to be part

of creative cognition. In the realm of creative concepts,

“novelty” stands out as a pivotal trait, making it a fundamental

element of creativity, as highlighted by Sarkar and Chakrabarti

(2008). This can be exemplified by Davis (1992), who sug-

gests that creativity can be viewed as a distinctive form of

mental engagement, distinguished by its novelty. Such com-

posers as Beethoven, Schumann, and Mozart reported

“hearing” novel music in the “mind’s ear,” and using such

music in their compositions (Agnew, 1922). However,

whether these episodes of “hearing” music were repeated or

not, so that they could be characterized as IMIR, is

unknown. So far, the only existing information relates to indi-

viduals who experience novel IMIR and where the latter may

come from, but no further details are known. To the best of our

knowledge, there are no studies focusing specifically on novel

IMIR.

How might novel IMIR arise? Wammes and Barušs

(2009) reported two items related to the experience of

novel musical imagery, based on the “Musical Imagery

Questionnaire” (MIQ), which they developed, one related

to waking states and one to dreams. These items were

included in the “Unconscious” factor of the MIQ, some-

thing that the authors attributed to the individual being

unaware of the IMIR source. A more explanatory conclu-

sion about where novel inner music originates is given by

Williamson and Jilka (2013), who found that, over time,

extemporizations may be added to familiar IMIR; this

could explain novel IMIR occurrence as arising from a

memory but developing into a new musical form.

Previous studies have shed light on the links between

spontaneous and creative cognition. Reported similarities

between these two forms of cognition relate to the

reduced cognitive control required for both (Fink &

Neubauer, 2006; Razumnikova, 2007), the brain networks

(such as default mode and memory networks) activated in

both (Jung-Beeman et al., 2004; Kounios et al., 2006),

and the patterns of biochemicals released (Chamberlain,

Muller, Blackwell, Robbins, & Sahakian, 2006; Heilman,

Nadeau, & Beversdorf, 2003). A seminal study (as reported

in Williamson et al., 2012; Williamson & Müllensiefen,

2012) focused on the circumstances preceding IMIR epi-

sodes. Among the identified themes, musical exposure was

the most prominent factor, as well as memory triggers and

affective states, such as mood, stress, and surprises, which

acted as antecedents to IMIR episodes. Lastly, the “low atten-

tion states” theme described situations where individuals expe-

rienced minimal cognitive engagement with external

activities. The link between low attention states preceding

IMIR occurrence has been further confirmed by other

studies (Floridou & Müllensiefen, 2015; Floridou,

Williamson, & Stewart, 2017). These findings on low atten-

tion states further suggest the similarities between spontaneous

cognition and IMIR in terms of the cognitive states preceding

both and hint at a potential link between IMIR and creative

cognition. A logical next step is to investigate novel IMIR

and its relationship with creative cognition, which is

assumed to stand between spontaneous and goal-directed

thought (Christoff, Gordon, & Smith, 2008).

A hypothesized similarity between creative cognition

and IMIR could also lie in the moment of insight.

“Insight” is a term introduced by gestalt psychologists to

describe the abrupt discovery of a resolution to a specific

problem (Dorfman, Shames, & Kihlstrom, 1996). It is an

unforeseen realization for the individual, and the period

leading up to it is also known as incubation. The existing

literature recognizes insight as a vital aspect of the creative

process in music composition and improvisation. It is often

described as a sudden and transformative experience that

leads to the emergence of fresh and meaningful musical

ideas. Neuroscientific investigations, exemplified by the

study conducted by Berkowitz and Ansari (2008), have

shed light on the neural mechanisms underlying creative

insights. Berkowitz and Ansari discovered that instances

of insight in music composition are associated with height-

ened activation in brain regions responsible for cognitive

control and attention. This suggests that insight is con-

nected to increased cognitive processing and a state of

heightened awareness, even when disengaged from external

activities. Researchers have also explored the subjective

experiences of musicians during moments of insight. For

instance, the study by Zheng and Leung (2023) examined

the experiences of pianists and found that insight is accom-

panied by a sense of joy and discovery. Musicians reported

experiencing heightened flow, inspiration, and a strong

emotional connection to the creative process. Moreover,

investigations into the role of insight in the compositional

process, such as the study by Burnard and Younker

(2004), have demonstrated its significance. Composers

described moments of insight as pivotal in making creative

decisions, generating new ideas, and resolving composi-

tional challenges, ultimately shaping the direction of

musical compositions. Overall, these studies underscore

the importance of insight for music creativity. Insightful

experiences are characterized by their sudden and transfor-

mative nature, involving heightened cognitive processing,
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increased awareness, a sense of joy, and the generation of

fresh musical ideas. These characteristics resemble similar-

ities to the emergence of novel IMIR in composers, which

this study aims to investigate further.

The Study

This study has been motivated by the lack of information

about novel IMIR in the literature. The aims of the study

were (a) to describe the phenomenological aspects of the

novel IMIR experience and how it contributes to the gener-

ative phase of creative thought and (b) to explore how the

internal experience is translated to an external experience,

that is, music. This study is based on interviews with six

music composers. We focused on composers, since it was

hypothesized that the experience of novel IMIR will be

more prevalent among composers than in the general pop-

ulation, since novel musical imagination is a crucial

aspect of their creative process. Furthermore, composers

could provide us with unique insights into how novel

IMIR experiences can be translated from internal and imag-

ined phenomena into external and creative output.

A semistructured interviewwas the preferredmethod, since it

overcomes many of the limitations of a survey by permitting a

personal and adaptable form of data collection in the investiga-

tion of a previously unexplored phenomenon. Because the study

was not driven by specific hypotheses and was exploratory in

nature, seeking new information, data were analyzed using

grounded theory (Bryant, 2002; Glaser, 1978, 1992, 1998,

2001; Martin & Turner, 1986), which is suitable for understud-

ied topics, such as novel IMIR, and for looking for regular pat-

terns within the data in order to develop emergent theories.

Method

Participants

A total of six individuals took part in the interview, ranging

in age from 20 to 35 (M= 25, SD= 3.6). Three participants

(P4, P5, and P2) stated that they experience novel IMIR

infrequently (1–3 times a week) and the other three (P6,

P1, and P3) stated that they experience novel IMIR very

often (from several times a week to several times a day).

All participants, except for P1 were students of

Goldsmiths, University of London and all but P1 and P2

were studying music. P1 was a professional musician and

P2 was an undergraduate psychology student who also

worked as a composer. The musical genres of the composi-

tion of the participants varied from pop and trip hop to jazz

and classical music. Their scores in the “musical training”

factor of the Goldsmiths Musical Sophistication Index

(Gold-MSI; Müllensiefen, Gingras, Musil, & Stewart,

2014) were between 39 and 49, indicating a highly

musical sample.

Four participants (P3, P4, P5, and P6) replied to an

advertisement, distributed at Goldsmiths, University of

London to recruit people who had experienced novel

tunes repeatedly in their minds. P1 and P2 replied to an

email sent directly by the researcher, asking them if they

experience novel IMIR. All but one participant received

monetary compensation.

Materials

The initial step was the development of the questions. The

main body of the interview was in two parts. In the first part,

participants provided general information about the music

they usually compose and experience as IMIR.

The second part of the interview focused on their novel

IMIR experiences. The first questions addressed the experi-

ence of the generation of the new idea and were related to:

(a) the frequency of novel IMIR (How often do you experi-

ence novel INMI),1 to see how regular it is; (b) the activities

participants are engaged in when they experience it (Can you

give me some examples of what kind of activities you’re

engaged in when you get novel INMI?), to explore the cog-

nitive state at the moment of the occurrence; (c) the sense

of familiarity with the tune (Do you have a sense of some-

thing familiar but not known is experienced when you expe-

rience the novel INMI in your head?), to investigate the idea

that extemporizations may be added to familiar tunes; (d) the

feelings participants have when they experience IMIR (How

would you describe the emotions that you feel or the mood

you’re in when experiencing that phenomenon, the moment

of insight?); (e) the form that the novel IMIR usually takes

(What kind of musical structure is the novel INMI usually?

E.g., only melody? Only chord sequence? Sounds? Full

song?); and finally (f) the role of repetition (Is the element

of repetition useful in any kind of way? How would you

describe it?). The remaining questions were about the exter-

nalization of novel IMIR into music and were about (a) the

way the IMIR was captured (Can you describe to me how

you capture them? E.g., smartphone application, instru-

ment?) and (b) the level of difficulty in externalizing the

novel IMIR (Are there times when what you have in mind

can’t be actually recorded or played?).

The interview schedule was the same for all participants;

however, because of the semistructured nature of the inter-

view, additional questions arose for each interviewee,

depending on the flow of the conversation. The question-

naires employed included (a) the Involuntary Musical

Imagery Scale (IMIS; Floridou, Williamson, Stewart, &

Müllensiefen, 2015), measuring a range of emotions,

behaviors, and evaluations toward IMIR (negative

valence, movement, personal reflections, and help), as

well as IMIR frequency and length, and (b) the Gold-MSI

(Müllensiefen et al., 2014), measuring five factors

(musical training, active engagement, perceptual abilities,

singing abilities, and emotions).

The Interview

The same two researchers conducted each interview session

(G.A.F. and I.M.). The interview started with an

Floridou et al. 3



introduction about who the researcher was and some

general information about IMIR and the novel IMIR. To

confirm that the participants had understood these concepts,

they were asked to describe to the interviewer the difference

between IMIR and novel IMIR and to give examples of

each. The interview continued once a clear definition was

given. Then the participants were asked for permission to

film or record the interview and to transcribe it later,

rather than taking notes during the course of the interview.

One researcher was responsible for leading the discus-

sion and the other filmed the interview and waited until

the end to ask any additional questions that arose as a

result of the interview. At the end of each interview, partic-

ipants completed the IMIS (Floridou et al., 2015) and the

Gold-MSI (Müllensiefen et al., 2014). Interviews lasted

between 40 and 90 min and were recorded and filmed.

The Analysis

The first step in the analysis of the interview data was to

transcribe the audio recordings of each participant into

text. Transcriptions were divided into two parts. The first

part included the answers related to influences on composi-

tion, composition techniques, and familiar IMIR. The

second part, which was considered as the body of the inter-

view, included the answers on the novel IMIR. The text was

coded by the same two researchers who conducted the inter-

views, using the grounded theory analysis method, which

was based on the work of Charmaz (2008) and a series of

studies by IMIR research group (Williamson & Jilka,

2013; Williamson et al., 2012; Williamson, Liikkanen,

Jakubowski, & Stewart, 2014).

The analysis followed three stages (Glaser & Strauss,

1967; Strauss & Corbin, 1990): (a) open coding, which

involved reading transcripts line by line and identifying

and coding the concepts found in the data into “themes”;

(b) axial coding (i.e., organizing the concepts and making

them more abstract), and (c) selective coding (i.e., focusing

on the main ideas, developing the story, and finalizing the

grounded theory).

According to this method, and to guarantee consistency

across a large amount of data, the first researcher conducted

the initial open line-by-line marking of the text and created

codes, classifying the answers to each question of the inter-

view, to summarize the large amount of data in a few words

(Charmaz, 2008). The remaining stages of the analysis were

shared between the researchers, with the aim of achieving

consensus, so as to minimize individual biases in interpre-

tation. The researchers worked with the codes indepen-

dently, but at the same time and location, looking for

emerging themes and subthemes on novel IMIR phenome-

nology. Dominant themes were based on the interview

questions and were presented in one or a few words,

while subdominant themes represented the range of catego-

ries answering each question and were also summarized in a

few words. In some of the subthemes, some further subcat-

egories were also developed. In the second stage, the two

researchers compared the themes they generated and the

links they had developed, explaining and justifying them

according to the data. In case of any disagreement, the

researchers mostly consulted a dictionary (as this was

mostly a language issue, since both of the researchers are

bilingual) or an external subjective observer, or they tried

to find literature which supported one theme against the

other. In the final stage, the researchers combined the

themes they generated; they revised them after a week

and developed the final theory and models based on

memos they shared throughout the analysis (Charmaz,

2008), finally producing the models shown in the results

section (Figures 1 and 2).

Results

The results are presented in two sections: First, general

IMIR information, which comes from questionnaires and

an additional question from the interview, and, second,

the results from the main body of the interview, focusing

on novel IMIR, and presented as (a) internal experience

and (b) external experience.

General IMIR Information

All participants had experienced IMIR and were able to iden-

tify it and its difference from novel IMIR when asked, by

giving examples of both phenomena to the researcher. The

IMIS (Floridou et al., 2015) scores and information about

the frequency and length of familiar IMIR, as well as the fre-

quency of personal compositions experienced as IMIR, for

each participant are given in Table 1.

Novel IMIR

Internal Experience. The first model presents five dominant

themes centered on the basic theme of the novel IMIR

and shows phenomenological aspects that characterize the

onset of the experience and qualities of the inner music

and of the subjective experience. In the following, dominant

themes will be presented in bold italics and subdominant

themes will be presented in italics. Dominant themes repre-

sent the interview questions related to different aspects of

the experience and are numbered as follows: (1) mental

and physical states, (2) feeling, (3) familiarity, (4) form,

and (5) repetition. Subdominant themes represent the

main categories answering each question; in some cases,

they include subcategories (e.g., form). For each subdomi-

nant theme, an example will be given from a participant’s

statement. A model of the dominant themes and their rela-

tionship to subdominant themes can be seen in Figure 1.

Mental and Physical States—Situations When Novel IMIR

Occurred. The activities in which the participants were

engaged when novel IMIR occurred were related to a

range of mental and physical states. Three subdominant

4 Music & Science



Figure 1. Phenomenological aspects of the novel IMIR experience. Dominant themes are represented by rectangles, subdominant
themes are represented by ovals, and basic themes of novel IMIR are represented by a hexagon. Single-directional arrows indicate
hierarchical links, while bidirectional arrows illustrate reciprocal relationships.

Figure 2. How novel IMIR is externalized into music. Dominant themes are represented by rectangles and subdominant themes are
represented by ovals. Single-directional arrows indicate hierarchical links, while bidirectional arrows illustrate reciprocal relationships
and straight lines represent associations.

Table 1. Participants’ frequency and length of familiar IMIR and frequency of personal compositions experienced as IMIR.

Measure

Participants

P1 P2 P3 P4 P5 P6

IMIR:
Frequency Several times a

day
Several times a
week

Several times a
day

Once a
week

Several times a
week

Several times a
week

Length, section 5–10 s <2 s 5–10 s 5–10 s >1 min 5–10 s
Length, episode 1–3 h 1–3 h 10–30 min 1–3 h ½– h ½–1 h

Personal compositions as
IMIR

Sometimes Every day Quite often Not very
often

Often Sometimes

Floridou et al. 5



themes emerged: low attention states; self-conscious; and

repetitive movement.

In the case of low attention states, three participants

reported that novel IMIR occurred when they were not

fully engaged in the activity they were doing:

P6: When I’m doing something in which I have to be

rationally engaged, it doesn’t happen. If I have some

degree of automation, it will start.2

In most cases, participants described situations in which

they were also self-conscious (i.e., feeling they were con-

nected with themselves):

P5: I think it is more like connecting to your inner self. It

is more like having the space to.

P6: It’s to do with your capacity, at the moment your

mental availability to put lots of effort and focus at the

right moment. If you have it, maybe you can do lots of

complicated things. And grab it and put it down.

Another subtheme that emerged was that of activities, spe-

cifically relating to repetitive movement. The participants

explained that the onset of the novel IMIR is associated

with activities characterized by moving in a repetitive way:

P3: When I went away, I would be constantly having

these things going around in my head, because I was

on my own a lot, and I was walking or swimming, or

doing something quite repetitive.

Feeling—How the Novel IMIR Experience Would Make

Participants Feel. Participants were asked to identify the

feeling they experienced once the novel IMIR occurred.

In some of the cases, instead of describing their feeling at

the moment the novel IMIR occurred, they reported how

the feeling of the novel IMIR would affect them and

make them feel. Within this dominant theme, three sub-

themes are identified.

All participants except one ascribed a positive evaluation

toward the novel IMIR, labelled as a positive experience:

P2: It is a very positive experience. I think it is just a

quite wonderful thing you can have. You have these

sounds in terms of sounds and constructing as well,

which is in both senses, both of novel and normal IMIR.

The other feeling-related subtheme participants

described was that of being peaceful:

P1: It’s like a little glimpse of stillness really, even if I

don’t know if I can stay still…

At the other end of the arousal continuum, the subtheme

of being in an energetic mood emerged:

P6: The majority of the time, because I’mwalking, it just

feels great. It’s really, a very strong driving power. I’ll

start probably walking like a lunatic but, well, that’s

another thing.

Another theme, which can be seen in the model as repre-

sented by the bidirectional arrow connecting novel IMIR and

feeling, was that of an interaction between the emotion that

the novel IMIR conveyed and how it was making the partici-

pants feel. The opposite relationship was also reported, where

the mood of the participant at the moment the novel IMIR

occurred would affect the mood of the novel IMIR:

P3: But, saying that, maybe the melodies that come into

my head, these little things are, dependent, you know;

they change depending on my mood, like it might be

like a nice little happy thing that goes around, around,

around, if I am in a particularly good mood.

P4: I feel each thing as a mood. Hmmm… each different

melody has its own mood.

Familiarity—Whether the Novel IMIR Experience Can Be

Identified as Familiar. One of the key aspects of novel

IMIR is that the endogenous musical pattern experienced

is original. When participants were asked about elements

of familiarity in the novel IMIR, all but one (P4) identified

a familiar sense:

P6: So, yeah, familiarity. I feel it when I have the newest

idea of mine. It feels like it’s part of something already.

Like it’s part of a piece I haven’t done yet but I already

know it’s going to be, how it is going to be.

P4: Yeah, it’s very new. It can be. Ohh, it’s definitely, it’s

always new. It’s never like a twist on something else. It’s

always something completely fresh and friendly.

A subdominant theme on how the sense of familiarity is

explained is that of previous sound exposure:

P2: It would be something that you heard before I guess,

so yeah, a belonging feeling. But I wouldn’t be able to

articulate or identify it.

In one case, a sense of similarity/relation was identified,

which contributed to familiarity:

P6: So everything that comes to my head that is sticky

enough to stay has strong relations with everything

that I know. A completely unrelated thing would never

be an earworm to me.

In other cases, more detail was given regarding auditory

processing following sound exposure:

P5: I mean it is like an aural reanalysis, analysis of your

perceptions… It’s our perception brings the data inside,

and the brain processes it.
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Form—The Parameters That Describe the Novel IMIR. All

participants predominantly reported the musical structure

of the novel IMIR, resulting in three subcategories,

namely, melody, rhythm, and timbre:

P4: OK, so they normally come to me as a melody line.

Pretty much just the melody.

P3: Yeah, so I’ve had like a beat, like literally just like a

beat, but I am really bad. The thing about beats is that I

cannot do beats, like if I get a beat in my head, I have no

idea how to, like, put that down.

P3: And I’ve had it with cello, I had cello melodies, like

the cello was playing that I could hear it playing over and

over again, and it was like someone turning down the

volume when it went away, and then turning it up again.

Technical aspects of the tune, such as the specific part of

the tune that was experienced and the length of the novel

IMIR, comprised the subdominant theme of formal structure:

P1: Usually a refrain. The refrain will come in first and then

you build something around it. But it’s usually the refrain.

The catchiest part of the song comes to the mind first.

P3: Um, and they are very short, and they will be really

short and then I start singing it to myself and I just stay,

yeah.

A final subdominant theme within form was that of

language. Participants reported a linguistic aspect when

describing their novel IMIR, either related to lyrics or

voice:

P3: I guess, probably just hear when it’s novel, it’s

usually just like me singing it to myself in my head.

P2: But that would be lots of string sounds and nice con-

flowing rhythms, and there has been a voice sometimes.

P6: Cause sometimes it will be like a lyric, it will be a

sort of like a series of words or lyric in a melody that

will be going round and round.

Repetition—How Repetition Within the Novel IMIR Is

Perceived and Why It Is Useful. All participants but one

stated that repetition is beneficial for memory consolidation

purposes:

P5: So like, because it’s looped you don’t forget it. And

this is, this might be one of the reasons why it is looped

because your brain knows that you will forget it, other-

wise. And I do forget my earworms if they don’t loop.

But it’s not voluntary, it just happens.

Two participants reported that repetition had a driving

force effect:

P4: The more repeatable an earworm is, the more it

drives you to compose and get it out of you.

External Experience. In this section, we focus on how novel

IMIR is translated from an internal to an external experi-

ence as a musical outcome and on the accuracy of the exter-

nalization, whether in the capture method or in the

composition. The model in Figure 2 represents this process.

Capture—The Means Used to Capture Novel IMIR. The

most prevalent way of capturing novel IMIR is by recording

it on a phone:

P5: Yeah, with an iPhone; it’s so much easier with tech-

nology. Yeah, I use an iPhone these days.

Another subtheme observed was that of the manuscript

paper.

P4: I have a cute little book. I’ll just show you to know

what I mean. And it’s just a manuscript paper.

Another subdominant theme within the theme of capture

was the use of musical instrument:

P3: Sometimes, I’ll play on the piano and just try to

remember it by playing on the piano and might not

even write it down, but try to remember it on the piano.

Accuracy—On What the Accuracy of the External Version of

the Novel IMIR Depends. All participants reported that the

similarity between the final composition of the tune that

included the novel IMIR and the original inner experience

varied, depending on various factors:

P1: Sometimes these melodies must just stay the same.

That’s what it was there, that’s the seed of the song,

and it must stay in your head. And anything could

change around it, but that needs to stay because that

was the point of the song.

One of the factors affecting the accuracy of the compo-

sition is the musical skill of the individual:

P5: Of course, when something is madewith my own instru-

ment, which is voice or guitar, I know exactly how I want it

to sound and because I am so experienced in that instrument I

can actually, I can, the approximation is much better.

Another participant reported that accuracy depends on

the complexity of the novel IMIR:

P5: Now, if it’s something minimal, with few instru-

ments, of course, it’s easier, OK. The more the instru-

ments, the more the harmony creates shades of sounds

that are not easy to reproduce at all, at all.

The way participants capture the novel IMIR, such as

singing and writing down on manuscript paper, also

affected the accuracy of the outcome:
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P6: Sometimes I try to just realize it with my voice,

which already completely changes it. Singing,

singing… It’s the most immediate thing. Even if it’s

rhythmical stuff.

P4: It works for me. I tend, I tend not to use the iPhone

too much. Umm. I have recorded things down. I used the

voice memo application as well but, umm, I tend not to

do that because I don’t have such a replicable

representation.

Discussion

The experience of novel IMIR has been reported in previ-

ous studies (Bailes, 2007; Liikkanen, 2012; Wammes &

Barušs, 2009; Williamson & Jilka, 2013); however, it

seems that no further investigations have been conducted

to shed light on its phenomenological characteristics. This

article presents, we believe, the first interview study to

investigate novel IMIR as experienced by composers. The

study focuses on two key aspects of the novel IMIR expe-

rience: phenomenological aspects, and how this internal

experience is translated to an external outcome.

Novel IMIR

Internal Experience. The first model that was developed

from the interview data revealed important information

about the phenomenological aspects of the novel IMIR

experience. The activities that an individual engages in

when novel IMIR occurs were grouped into an abstract

dominant theme, that of mental and physical state, which

was further subdivided into three subdominant themes:

low attention states, self-conscious, and repetitive

movement.

Previous literature regarding activities enabling IMIR

onset has highlighted the importance of those described

by low attention states and concurrent cognitive load

(Floridou & Müllensiefen, 2015; Floridou et al., 2017;

Hyman et al., 2013; Liikkanen, 2012; Williamson et al.,

2012). Findings from this study are in concordance with

this notion, as described in the low attention states activi-

ties. Whether familiar or novel, IMIR onset is favored by

such situations. Similar findings come from the literature

on mind-wandering, where the onset of episodes is associ-

ated with less cognitive load and engagement (McVay &

Kane, 2009; Smallwood & Schooler, 2006). This is also

in concordance with literature on creative thought, where

defocused attention is a key aspect in enabling its onset

(Gabora, 2002, 2003; Heilman et al., 2003; Howard-Jones

& Murray, 2003; Mendelsohn & Mendelsohn, 1976).

Low attention states are not the only prerequisite for

novel IMIR occurrence. A new finding of this study is

that being self-conscious, (i.e., focused on inner experi-

ences, Fenigstein, Scheier, & Buss, 1975), hence being in

a better position to observe the novel IMIR the moment it

occurs, is a crucial characteristic for almost all the study

participants. Findings from neuroimaging studies on

creative thought have identified activation not only of the

default mode network (Beaty et al., 2014; Shofty et al.,

2022), which is associated with spontaneous cognition,

but also of networks that require more control and

focused attention (Carlsson, Wendt, & Risberg, 2000), a

finding that may be explained by such a dual process,

with external attention being decreased, while the internal

focus is increased. This process is similar to mind-

wandering episodes, where the internal stream is insulated

from external distraction and is termed “perceptual or atten-

tional decoupling” (Smallwood, 2013; Smallwood &

Schooler, 2006). Similarly here, activities are found that

are associated not only with spontaneous cognition but

also with internal cognitive states. Future studies should

include an examination of whether there are differences in

private self-consciousness scores, as measured by the

Self-Consciousness Scale, Revised (Scheier & Carver,

1985), between people who experience novel IMIR and

those who do not.

The repetitive movement subtheme, where novel IMIR

occurs, describes a repetitive activity similar to that reported

by previous studies on IMIR (Williamson et al., 2012). This

could be explained by the low attention states describing

practised and repetitive activities. Floridou, Williamson,

Stewart, and Müllensiefen (2015) explained that the IMIS

factor “movement” revealed the tendency of individuals

to move to the beat when experiencing IMIR from familiar

music. However, in this study, the relationship is in the

opposite direction, with novel IMIR occurring when indi-

viduals perform repetitive movements. A finding in

support of this theme comes from the literature on creativ-

ity, which has been described as fluid thinking because of

its similarity to the movement of fluids and their flexibility

and ease of movement (Hofstadter, 1995; Sternberg, 1985).

A greater generation of fluid creative thinking has been

associated with fluid movement (Leung, Kim, Polman,

Ong, & Qiu, 2012; Slepian & Ambady, 2012). These find-

ings highlight an important relationship between movement

and creative ideas like novel IMIR, indicating a relationship

between motor experiences and cognitive processes. This

finding falls under the embodied cognition topic, where

states of the body modify states of the mind and, more spe-

cifically, embodied creativity and embodied musical crea-

tivity, phenomena that, at the moment, are understudied.

Contrary to popular belief, familiar IMIR is mostly eval-

uated as pleasant (Beaman & Williams, 2010; Halpern &

Bartlett, 2011; Williamson & Jilka, 2013). The results

reported here agree with this by presenting novel IMIR as

a positive experience. Beyond describing the experience

itself, participants also reported how they felt at the

moment that novel IMIR occurred. They described two

widely different types of feeling, namely, being peaceful

or, in some cases, energetic. This finding is in concordance

with the finding, described by Floridou and Müllensiefen

(2015), that mind wandering causes mood changes, which

result in the same two extremes of feeling (i.e., peaceful

or energetic). Different feelings, depending on the situation,
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could be associated with a more associative and creative

mood. Another interesting finding relates to the description

by participants of an interaction between the mood of the

tune and the mood the participants were in. It is possible

that novel IMIR may act as a means of emotional self-

regulation, something that has been previously suggested

for familiar IMIR (Jakubowski, Farrugia, Halpern,

Sankarpandi, & Stewart, 2015) as well as for music

(Thoma, Scholz, Ehlert, & Nater, 2012.), although the

opposite is also possible, with the feelings of the individual

giving rise to the feeling of the tune.

Although novel IMIR represents an original experience,

most of the participants reported a sense of familiarity.

They attributed this to having been exposed in the past to

sounds that their brain processed, decomposed, and then

composed into novel material. However, although the

novel IMIR felt familiar because of its similarity and rela-

tion to previously heard material, as well as because of

the participants being able to identify relations, the partici-

pants were not able to identify where the novel IMIR orig-

inated. This is in agreement with the suggestion of

Liikkanen (2008) that “new imagined music may not be

unexpected incident but a natural outcome of the way our

brain processes information.” Similarly, Williamson and

Jilka (2013) suggested that novel IMIR could be the

result of subconscious musical extemporization, adding

the idea that novel IMIR is not a virgin idea but the result

of additions to familiar IMIR over time.

The musical structure of the novel IMIR reflects similar-

ities to familiar IMIR but also to voluntary musical

imagery, where the melody, rhythm, and timbre are the

most prevalent experienced musical features (Bailes,

2007; Halpern, 2007). Furthermore, instances of the struc-

ture of novel IMIR seem to be experienced with complex

instrumentation. This report contradicts previous results

about the simplicity of the structure of familiar IMIR

(Beaman & Williams, 2010; Halpern & Bartlett, 2011;

Kellaris, 2001). However, the finding agrees with the

results of other studies, where some individuals experi-

enced more complex forms of familiar IMIR, such as sym-

phonies and operas (Bailes, 2007; Williamson & Jilka,

2013). This variability could be driven by higher levels of

musical training of the individuals experiencing IMIR,

who could mentally reproduce more complex forms of

imagined music, as compared with untrained individuals.

This explanation is also supported by the literature on vol-

untary musical imagery, where musicians report multiple

components of musical imagery (Aleman et al., 2000;

Zatorre & Halpern, 2005). An additional explanation

about the structural differences of IMIR in harmony and

melodic expectations, in terms of complexity, could be

related to the various musical genres to which participants

in different studies are exposed. Findings about the

formal structure and language of novel IMIR also agree

with familiar IMIR literature, where short length, chorus

(Beaman & Williams, 2010; Hyman et al., 2013), and

lyrics (Byron & Fowles, 2013; Halpern & Bartlett, 2011;

Hyman et al., 2013, 2015) or own voice (Williamson &

Jilka, 2013) characterize the IMIR experience. Future

research should employ experience sampling methodology

(both probe and self-caught) to investigate these character-

istics at the moment the experience occurs and to explore

their relationship to the musical training and engagement

of the individual.

One of the two defining IMIR characteristics, repetition,

seems to be important for the consolidation of the novel IMIR

in memory (memory consolidation), which in turn leads to

composition. Mountain (2001, p. 276) also observed a

similar process in composers, although in a voluntary

manner: “By mentally ‘playing back’ the auditory image

repeatedly to oneself, it can become ‘engraved’ more firmly

into memory.” The subtheme of driving force, which leads

to composition, could mediate memory consolidation, since

items, words, and images that elicit high arousal can be

better remembered (Bradley, Greenwald, Petry, & Lang,

1992; Burke, Heuer, & Reisberg, 1992; Butter, 1970).

However, it is noted that the same effect has not been found

for music. Positive experience, which although not captured

in the repetition theme but in the feeling theme could play

an additional role in the consolidation of the novel IMIR, as

previous studies have shown in relation to music and positive

feelings (Eschrich, Münte, & Altenmüller, 2008). Repetition

and arousal seem to play an important role in the development

of a strong memory for novel IMIR that will last and lead to

composition. Future behavioral studies should explore this

finding by presenting originally composed tunes to partici-

pants and investigating the number of repetitions (externally

and internally) required for a new tune to be consolidated in

memory and the level of arousal and valence elicited by the

music in the ability to create an IMIR.

External Experience. The most common way to capture

novel IMIR is by phone and particularly by singing and

recording it. One disadvantage elucidated by singing was

that it distorted the accuracy of the novel IMIR that partic-

ipants experienced. A similar finding comes from

Williamson and Jilka (2013), who, while finding that famil-

iar IMIR is similar to the original music in terms of form,

also reported that singing affected the fidelity between the

two by altering the original voice in the tune to their partic-

ipants. In contrast, writing down on manuscript paper

resulted in the outcome of the externalization being closer

to the original form. The lack of general accuracy could

be explained by the fact that, although repetition helps in

memory consolidation, novel IMIR is not strongly embed-

ded in memory, in the same way that familiar IMIR is, and

is not easily reproduced in its initial form.

Accuracy was a more dominant theme, regarding the

outcome of the composition compared with the novel

IMIR. Musical skills of the composer and complexity of

the novel IMIR seem to be key elements in how veridical

the composition will be to the novel IMIR. According to

Mountain (2001, p. 280), “The extent to which the original

stimulus is manifest in the final composition is almost
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exclusively dependent on the intentions (and skills) of the

composer, though naturally some stimuli are more transfer-

able into the musical domain than others.” This qualitative

mismatch corresponds to what Bailes and Bishop (2012)

call translation from a musical image to sound and the com-

posers’ skills as fluency. In future studies, it will also be inter-

esting to explore how much of the novel IMIR content is

present in the final composition, as currently we only have

limited information about how much, if any, novel IMIR

content is present when externalized. Additionally, composers

could also rate the accuracy of the novel IMIR content and

externalized part. Furthermore, in an attempt to evaluate the

creativity in the external output, we also recommend, in

future studies, that naive external evaluators rate the quality

and originality of the composition.3

Limitations of the Present Study

A number of limitations of the study are acknowledged.

First, the findings are based on a small sample size of six

composers. This is a common limitation in interview

studies of this kind (Mencke, Seibert, Brattico, &

Wald-Fuhrmann, 2022). Future studies need to have

larger samples, of individuals with various levels of back-

ground musical experience, including lack of experience.

Secondly, the interview focused on composers to increase

the probability of finding individuals who experience

novel IMIR and could externalize the experience into an

output. This does not mean that individuals who are not

composers, or do not have musical training, do not experi-

ence novel IMIR. Furthermore, since the interviewees were

experienced musicians and composers, the findings cannot

be generalized to a sample of nonexperts or to all compos-

ers. Future research should take into consideration all types

of individuals for a more heterogeneous sample and explore

various levels of composers (e.g., established ones vs ama-

teurs), as well as shed light on everyday forms of creative

cognition experienced by the general population. Finally,

the musical experiences of all composers in the study

come from the Western musical culture and training; this

limits the cultural interpretation of the findings. Future

studies would benefit from the inclusion of individuals

with more diverse musical cultural backgrounds for cross-

cultural comparisons and generalizability of the findings.

Conclusion

This article introduced, to our knowledge, the first interview

study about novel IMIR, focusing on its phenomenology as

an internal experience translated into an external one. The

results of this study highlight parallels between the novel

and familiar IMIR and creative thought in terms of mental

and physical states related to the genesis of both, the

feeling associated with their occurrence, and their structure.

It also reveals new insights regarding repetition and its rela-

tionship to memory consolidation, which may be the first

functionality identified in the IMIR phenomenon. Finally,

our findings show how fragile novel IMIR is when external-

ized into music.

The results presented in this article lead to testable

hypotheses for future studies that will help us understand

better why novel and familiar IMIR occur, but also high-

light our creative capacity, as manifested in everyday life,

which could be exploited in music education.
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interview.

2. When “it” is presented in participants’ responses, this refers to IMIR.
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	 &/title;&p;Musical imagery, that is, the ability to imagine a melody or song, is a crucial part of the creative process of musicians. The vast majority of research on creative cognition has focused on visual imagery (Campos  Gonzalez, 1995; Forisha, 1978) and, although it has improved our understanding of the creative processes associated with mental imagery, this research has a distinct visual bias. One stream of research on musical imagery has focused on how it may be used in musical practice and performance (Bishop, Bailes,  Dean, 2013; Brodsky, Henik, Rubinstein,  Zorman, 1999; Fine, Wise, Goldemberg,  Bravo, 2015; Hubbard, 2019; Kosslyn, Ganis,  Thompson, 2001) and on its relationship to perception in professional musical life (Bailes, 2002). Another stream of research has also explored the behavioral and neural correlates of the experience (Halpern, 2001, 2003; Hubbard, 2010; Zatorre  Halpern, 2005). However, research on musical imagery and creative cognition is still limited.&/p;&p;Lately, the main focus of research has been on involuntarily retrieved musical imagery forms (Liikkanen  Jakubowski, 2020; Wammes  Barušs, 2009). Involuntary musical imagery repetition (IMIR) describes musical imagery that is retrieved spontaneously and repeatedly (Liptak et al., 2022). In the literature, there are dispersed reports of “novel” IMIR, which can be defined as IMIR involving music that is believed to be unfamiliar; meaning, that, to the best of an individual’s knowledge, the music heard is completely new (Bailes, 2007; Copeland, 2019; Liikkanen, 2012; Wammes  Barušs, 2009; Williamson  Jilka, 2013). Nevertheless, it is more common to experience familiar than unfamiliar or novel music as IMIR (Hyman et al., 2013, 2015; Liikkanen, 2012). Novel IMIR is associated more with musicians than nonmusicians (Liikkanen, 2012) and is assumed to be part of creative cognition. In the realm of creative concepts, “novelty” stands out as a pivotal trait, making it a fundamental element of creativity, as highlighted by Sarkar and Chakrabarti (2008). This can be exemplified by Davis (1992), who suggests that creativity can be viewed as a distinctive form of mental engagement, distinguished by its novelty. Such composers as Beethoven, Schumann, and Mozart reported “hearing” novel music in the “mind's ear,” and using such music in their compositions (Agnew, 1922). However, whether these episodes of “hearing” music were repeated or not, so that they could be characterized as IMIR, is unknown. So far, the only existing information relates to individuals who experience novel IMIR and where the latter may come from, but no further details are known. To the best of our knowledge, there are no studies focusing specifically on novel IMIR.&/p;&p;How might novel IMIR arise? Wammes and Barušs (2009) reported two items related to the experience of novel musical imagery, based on the “Musical Imagery Questionnaire” (MIQ), which they developed, one related to waking states and one to dreams. These items were included in the “Unconscious” factor of the MIQ, something that the authors attributed to the individual being unaware of the IMIR source. A more explanatory conclusion about where novel inner music originates is given by Williamson and Jilka (2013), who found that, over time, extemporizations may be added to familiar IMIR; this could explain novel IMIR occurrence as arising from a memory but developing into a new musical form.&/p;&p;Previous studies have shed light on the links between spontaneous and creative cognition. Reported similarities between these two forms of cognition relate to the reduced cognitive control required for both (Fink  Neubauer, 2006; Razumnikova, 2007), the brain networks (such as default mode and memory networks) activated in both (Jung-Beeman et al., 2004; Kounios et al., 2006), and the patterns of biochemicals released (Chamberlain, Muller, Blackwell, Robbins,  Sahakian, 2006; Heilman, Nadeau,  Beversdorf, 2003). A seminal study (as reported in Williamson et al., 2012; Williamson  Müllensiefen, 2012) focused on the circumstances preceding IMIR episodes. Among the identified themes, musical exposure was the most prominent factor, as well as memory triggers and affective states, such as mood, stress, and surprises, which acted as antecedents to IMIR episodes. Lastly, the “low attention states” theme described situations where individuals experienced minimal cognitive engagement with external activities. The link between low attention states preceding IMIR occurrence has been further confirmed by other studies (Floridou  Müllensiefen, 2015; Floridou, Williamson,  Stewart, 2017). These findings on low attention states further suggest the similarities between spontaneous cognition and IMIR in terms of the cognitive states preceding both and hint at a potential link between IMIR and creative cognition. A logical next step is to investigate novel IMIR and its relationship with creative cognition, which is assumed to stand between spontaneous and goal-directed thought (Christoff, Gordon,  Smith, 2008).&/p;&p;A hypothesized similarity between creative cognition and IMIR could also lie in the moment of insight. “Insight” is a term introduced by gestalt psychologists to describe the abrupt discovery of a resolution to a specific problem (Dorfman, Shames,  Kihlstrom, 1996). It is an unforeseen realization for the individual, and the period leading up to it is also known as incubation. The existing literature recognizes insight as a vital aspect of the creative process in music composition and improvisation. It is often described as a sudden and transformative experience that leads to the emergence of fresh and meaningful musical ideas. Neuroscientific investigations, exemplified by the study conducted by Berkowitz and Ansari (2008), have shed light on the neural mechanisms underlying creative insights. Berkowitz and Ansari discovered that instances of insight in music composition are associated with heightened activation in brain regions responsible for cognitive control and attention. This suggests that insight is connected to increased cognitive processing and a state of heightened awareness, even when disengaged from external activities. Researchers have also explored the subjective experiences of musicians during moments of insight. For instance, the study by Zheng and Leung (2023) examined the experiences of pianists and found that insight is accompanied by a sense of joy and discovery. Musicians reported experiencing heightened flow, inspiration, and a strong emotional connection to the creative process. Moreover, investigations into the role of insight in the compositional process, such as the study by Burnard and Younker (2004), have demonstrated its significance. Composers described moments of insight as pivotal in making creative decisions, generating new ideas, and resolving compositional challenges, ultimately shaping the direction of musical compositions. Overall, these studies underscore the importance of insight for music creativity. Insightful experiences are characterized by their sudden and transformative nature, involving heightened cognitive processing, increased awareness, a sense of joy, and the generation of fresh musical ideas. These characteristics resemble similarities to the emergence of novel IMIR in composers, which this study aims to investigate further.&/p;&/sec;
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