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ABSTRACT
This replicative empirical research study collects and examines both quantitative and qualitative data in order to investigate
the effect of music on mind wandering. The results conclude that happy music, simple music, musicianship and a high
loneliness score tend to increase the amount of mind wandering experienced. These results were found using a survey based
statistical approach. The research question is answered in that music does affect the wandering mind, particularly through
factors of valence, musical complexity, musicianship, and individual mental state.

1. INTRODUCTION
“People are thinking about what is not happening almost as often as they are thinking about what is”
(Killingsworth and Gilbert, 2010).
Mind wandering is a concept which has fascinated many scholars due to its complex and ubiquitous nature. If the
mind wanders as often as it focuses, the mind will be at constant unrest with itself; unable to find balance between
conscious, deliberate thought and subconscious, involuntary thought, highlighting the importance of research
regarding the wandering mind.
Alongside mind wandering, music has always been recognised for its ability to evoke and control emotions,
rendering it invaluable in a range of fields, from film making to musical therapy. The way in which music conjures
past experiences of significant emotional value from memory or creates a new, fictitious visual relating to an
emotion is generally lesser known (Taruffi et al., 2017).
Many studies have been conducted to investigate the correlation between mind wandering and emotions,
particularly sadness. Two scholarly articles on this phenomenon include ‘A Wandering Mind Is an Unhappy
Mind’ (Killingsworth and Gilbert, 2010) and ‘Mind-wandering and negative mood: Does one thing really lead to
another?’ (Poerio et al., 2013). The latter study concluded that sadness is not an effect of mind wandering but
causes greater amounts of mind wandering to occur, whereas the former study contrastingly found that the act of
mind wandering “typically makes… (people) unhappy” (Killingsworth and Gilbert, 2010).
While there is a plethora of studies exploring the effects of sad and happy music on mind wandering, there is a
gap in empirical research regarding the effects of complex and simple music, where complex music displays
unusual rhythms or harmonies and simple music consists of predictable chord progressions and flows to a common
time signature such as 4/4, 3/4 or even 6/8. There is, however, much research surrounding the idea that the ability
to play complex music can be aided through induced mind wandering. It is thought that mind wandering increases
subconscious creativity and facilitates completing tasks such as driving or even improvising (Palhares, 2021) by
“shifting conscious attention away from a problem that requires our creative effort” (Taruffi, 2019).
Another area of this topic which is yet to be explored is whether musicianship alters the rate of mind wandering.
If musicians are capable of a larger amount of creativity due to mind wandering, as believed by Palhares, and if
the latter hypothesis is proven true, then perhaps musicians would experience greater mind wandering as they are
more exposed to complex music than non-musicians (Palhares, 2021). However, research has also shown that
familiar music reduces the capacity of mind wandering. In theory, if a musician is familiar with their music, they
could also experience a lesser amount of mind wandering (Feng and Bidelman, 2015).
A study conducted by Liila Taruffi, Corinna Pehrs, Stavros Skouras and Stefan Koelsch in 2017 examined the
way in which sad and happy music influences mind-wandering through survey-based experiments and the use of
functional magnetic resonance imaging (fMRI). The study was divided into section 1 and section 2. Section 1A
and 1B evaluated the hypothesis that “sad music, compared with happy music, is associated with stronger mindwandering” using a survey-based approach comparing the effects of happy and sad excerpts, which were then
paired into slow and fast tempos in Experiment 1B to gauge how the hypothesis could be affected by secondary
variables (Taruffi et al., 2017). Sections 1A and 1B of Taruffi’s study were replicated in this report in order to
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further strengthen the hypothesis, focusing on musical complexity as the secondary variable rather than tempo.
The research question in this study follows as ‘how does music affect the wandering mind and which factors are
associated with the subsequent outcome?’.
The hypotheses to be explored in this study include ‘sad music is associated with more occurrence of mind
wandering issues’ and ‘a high loneliness score leads to higher amounts of mind wandering when listening to
music’. The aim of these first two hypotheses is to further attempt to define the correlation between mind
wandering and sadness, something which is contested among scholarly articles.
Since it has been well established that the ability to play complex music is facilitated by mind wandering, it is
possible that this phenomenon works both ways in that complex music increases the amount of mind wandering.
Due to the lack of research regarding musical complexity, this study will test the hypothesis, ‘complex music
results in the increase of mind wandering’. The contradicting theories linking musicianship and mind wandering
are tested in this study using the hypothesis, ‘musicians experience higher rates of mind wandering than nonmusicians’.

2. METHOD
Design. This is a replicative empirical research study which investigates both quantitative and qualitative data.
The aim of this study is to investigate the effect of music on mind wandering, particularly the difference
between the effects of simple and complex music on participants’ mind wandering experiences. This was
achieved through a survey-based approach; demographic questions were asked, resulting in quantitative data,
and the qualitative data represented the one-word answers which were required from participants after listening
to musical excerpts. The two variables present in this survey include categorical and discrete. The categorical
variables refer to age, gender and musicianship, whereas the discrete variables represent the loneliness amount
and musical preference.
Participants. 130 people originally participated in this study; however, only 68 participants completed the survey
and originated from the UK, making them eligible to contribute. Due to the incompatibility of the remaining 62
candidates, they were discounted from the survey and thus the study. Eligibility was also dependant on the age of
the participants; it was a requirement to be of or over the age of 18. Within the sample, age was distributed between
six age ranges: 18-24, 25-34, 35-44, 45-54, 55-64, and 65+. The distribution of age is represented in the bar chart
below; the modal age range is 18-24, encompassing 60.3% of the sample of participants. The survey reached its
potential candidates via social media networks, University Facebook groups, and University email lists which
explains the heavy percentage of contribution from people aged 18-24.
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Figure 1: Distribution of Age

Other variables considered in the study consisted of gender and musicianship. Of the 68 valid participants, 43
identified as female (63.2%), 24 identified as male (35.3%) and one identified as non-binary (1.5%), see Fig. 2.
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Distribution of Gender in Sample
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Figure 2: Distribution of Gender

24 of the participants were grouped as non-musicians (35.3%), 16 of which were classified as ‘music loving’, and
the remaining 44 were grouped as musicians (64.7%), 22 being classified as serious amateur musicians, 17 as
amateur musicians, and five as semi-professional musicians, see Fig. 3.
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Figure 3: Distribution of Musicianship

Materials/Stimuli. The survey was conducted using an electronic survey on Qualtrics which asked for the age,
gender, musicality, musical preference and loneliness measurement of each candidate. The latter was calculated
using the UCLA Loneliness Scale from the Journal of Personality Assessment (Russel et al., 1980). Fig.4 displays
the table from the UCLA Loneliness Scale; the ten highlighted statements were used in this study. Six positive
and four negative sentences were used in accordance with the same ‘Never, Rarely, Sometimes, Often’ four point
scale. Although the original source recommended to exclusively reverse numbers 5, 6, 9, 10, and 16 of the chosen
statements; number 4 was also reversed when calculating a final score as it is a positive statement, and the accuracy
of the results would be compromised if it were to be counted in the same way as the negative statements. Fig.4
below shows the addition of number 4 to the scoring system. The scores were calculated by adding points to create
a final sum which corresponds to a loneliness severity category. The negative statements were added using the
points shown in Fig.4; however, the numerical scale was flipped when a positive statement was responded to,
meaning ‘Often’ would be 1, ‘Sometimes’ would be 2, ‘Rarely’ would be 3 and ‘Never’ would be 4. The point
chosen would be added to their score.
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Figure 4: UCLA Loneliness Scale (Russel et al., 1980)

Musicality was also deduced using a question taken from a reliable, published scale. This scale is known as the
Ollen Musical Sophistication Index (OMSI) (Ollen, 2006). To maintain a short survey length in order to increase
the chance of a larger sample size, only one question was chosen from the OMSI. Question 10 was selected as it
can be used as a stand-alone question to categorise the participants into musical ability groups, see Fig.5.

Figure 5: OMSI Question 10 (Ollen, 2006)

Alongside these, musical stimuli were included in the second half of the survey. 5 excerpts were embedded into
the survey using Sound Cloud and the Qualtrics Library. These extracts include Moonlight Sonata - 2nd
Movement (Beethoven, 1801), Piano Concerto in A minor (Grieg, 1868), Symphony No.39 in G Minor (Haydn,
1765), Piano Concerto No.2 in C minor (Rachmaninoff, 1901), and Prelude No.1 in C major (Bach, 1722). The
first of these extracts was only used in the practice question.
Procedure. To participate in the study, candidates were asked to respond to the electronic survey. This began
with an information section explaining the contents of the survey, why the candidates were recruited, the known
benefits and risks of participating, the technical requirements, and a reminder of the confidentiality of the
survey. Candidates were also reassured that their contribution to the survey could be withdrawn if requested.
Following this, the candidates were asked demographic questions regarding their age, gender, musicianship, music
preference and origin. Next, the candidates were required to answer questions from the UCLA Loneliness Scale.
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The second half of the survey consisted of the musical excerpts which were each followed by a range of questions
concerning the music and the participants’ mind wandering in relation to it. The questions included “how much
did your mind wander?”, “what were you thinking about during the music in one word?”, “how happy/sad do you
think the music was?” and “how familiar with the music are you?”

3. RESULTS
The data collected through the survey was exported and collated in Microsoft Excel. Any ineligible participants’
data was subsequently removed from the data sheet. To aid in visualising the collected data, a graph of the mean
mind wandering score experienced in each piece was plotted, shown in Fig.6.

Figure 6: Average Amount of Mind Wandering Experienced in Each Piece

Fig.6 shows supposedly happy pieces (based on our perception and the use of major/minor as an indicator) induced
higher magnitudes of mind wandering. The bar chart also displays no noticeable trend between the complexity of
two happy pieces but shows a minute increase in mind wandering in the simple sad piece compared to the complex
sad piece. The error bars included in Fig.6 displays the standard deviation of the mean mind wandering score. The
error bars appear to be relatively large, implying that the data values are largely spread. To infer any correlation
between the results, the frequency of each degree of mind wandering should be examined to determine the peak
mind wandering scenario. The broken-down data is shown in Fig.7.

Figure 7: Frequency of Degree of Mind Wandering Experienced in Each Piece

The above bar chart displays the frequency of given mind wandering scores with regards to each musical excerpt.
The frequencies display which was the most chosen score for each piece and provides insight into determining
which piece resulted in the most complete lack of focus. When focusing on the ‘complete loss of focus’ element
of Fig.7 it is apparent that the two complex pieces produced a lower magnitude of mind wandering when compared
to the simple pieces, with the Haydn excerpt causing the most experienced complete loss of focus. These
differences; however, could not be considered as statistically significant. The peak frequency values were found
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in the ‘a little loss of focus’ element of the graph, suggesting that generally, participants experienced minor degrees
of mind wandering for each excerpt and were focused on the task at hand.
To further investigate the results, the perceived evoked emotion from each piece is displayed in Fig.8. Fig.8
suggests that the Bach and Grieg excerpts evoked their intended emotion (the emotion we labelled this piece as
evoking before the experiment based on key and the researchers’ perception), sadness for the latter and happiness
for the former; however, the Haydn excerpt presented the highest magnitude of perceived happiness when it was
intended to evoke sadness, and the Rachmaninoff piece evoked the most sadness. These results imply that the
pieces were not received as they were intended by the researchers and, thus, the results could be consequently
affected. Once again, the error bars display a large spread of data.

Figure 8: Happiness and Sadness Scores per Piece

The scatter plot in Fig.9 compares the UCLA loneliness score to the mean mind wandering score of each
participant across all the excerpts. There appears to be a faint positive gradient between the two data sets;
however, this is not statistically significant.

Figure 9: Average Mind Wandering in Total per Person vs Loneliness Score

To explore the musicianship results, a graph which compares the average mind wandering score for each piece
for musicians against non-musicians is shown in Fig.10. The mean values for musicians and non-musicians are
very similar; however, there is a noticeable increase in mind wandering for musicians in the happy pieces. The
standard deviation shown as error bars in Fig.10 are considerably large; this shows that the data is largely spread,
implying that there is no conclusive trend in the data.
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Figure 10: Mind Wandering Scores for Musicians Vs Non-Musicians

Any perceived trends inferred from the above graphs were examined by calculating the correlation coefficients
(r) and conducting t-tests. The calculated r values are displayed in Table 1. The resultant P values recorded from
the t-tests conducted in the Microsoft Excel built in data analysis feature are shown in Table 2.
Table 1: Correlation Coefficients (r)

Correlation Coefficients (r)
r happiness

0.52

r sadness

-1.1x10-15

r loneliness

0.12

The correlation coefficients were found using the correlation function in Microsoft Excel. The correlation of
happiness to mind wandering can be described as large positive; there is no correlation between sadness and mind
wandering; and there is a small positive correlation between loneliness and mind wandering. This means that as
the loneliness levels and sadness levels increase, so does the degree of mind wandering; however, the happiness
and mind wandering values have a stronger relationship than that of loneliness.
Table 2: P Values

Relationship

P Value

Musician vs non-musician

0.39

Sad vs happy

0.27

Complex vs simple

0.92

For the relationships to be considered significant, the following expression must be satisfied: P<0.05. Each result
displayed in Table 2 is larger than 0.05 thus the relationships are insignificant.
Qualitative data was collected in the form of keywords from participants during mind wandering. Table 3 displays
the categories that the words correlate to, and the frequency of the words chosen in the survey.
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Table 3: Frequency of Categories

Category

Frequency

Art

67

Tasks

21

Nature

33

Excerpts

23

Serenity

37

Nothing

10

Sadness

49

Food

7

Physical Objects

4

Historical

5

Memories

3

4. DISCUSSION
The results seen in Fig. 6 present trends for both mind wandering vs happiness/sadness and mind wandering vs
complexity. There is a rise in mind wandering severity in participants when listening to the happy excerpts, which
leans our hypothesis, ‘sad music is associated with more occurrence of mind wandering instances’, towards being
false. On the other hand, as can be seen in Fig.7, the Haydn-Simple Sad excerpt induced the most mind wandering
out of the participants who reported a complete loss of focus. To further investigate sadness as an effect on mind
wandering following these contradicting findings, perceived happiness and sadness of the pieces was explored.
According to Fig.8, Haydn-Simple Sad, despite being the sad excerpt due to its minor key, was perceived as the
happiest excerpt. Rach. -Complex Happy, being perceived as sad, also had a low score of mind wandering in the
section ‘complete loss of focus’ in Fig.7. This means that high amounts of mind wandering consistently occur
from listening to pieces which are ‘perceived’ as happy. To additionally support this concept, we can see in Table
1 that the correlation coefficient of happiness to mind wandering was largely positive. Although this study has
found that happiness tends to higher amounts of mind wandering, there is no correlation between sadness and
mind wandering, and so the hypothesis ‘sad music is associated with more occurrence of mind wandering
instances’ cannot be proven. The P value also shows no significance between happiness and sadness and so, to
find a stronger result, a larger sample size and more in-depth testing would need to be performed.
Also found in Fig.6, the simple sad excerpt had a much stronger effect in inducing mind wandering than the
complex sad excerpt. When looking in higher detail at the ‘complete loss of focus’ section of Fig.7, it is evident
that the two complex pieces induced a much lower amount of mind wandering compared to the two simple pieces.
From this it can be deduced that complex music does not evoke as much mind wandering as simple music does.
Thus, the null hypothesis ‘the complexity of the music does not affect the induced mind wandering’ is accepted.
To further support this conclusion, the P value shown in Table 2 is not significant at a high value of 0.92.
Despite past empirical research studies finding that familiarity of music decreases the amount of mind wandering,
the results in this study show that musicians, who are more familiar with the music played in the survey, had an
increased amount of mind wandering. This is much more noticeable when listening to the happy excerpts, as
displayed in Fig.10. Due to the data reflecting this high increase of mind-wandering in the happy excerpts and not
in the sad excerpts, the hypothesis, ‘musicians experience higher rates of mind wandering than non-musicians’,
cannot be proven. Furthermore, the P value for musician vs non-musician, as stated in Table 2, is 0.39, which
shows no significance.
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Fig.9 shows a small positive correlation, 0.12 as in Table 1, between the loneliness score of an individual and the
amount of mind wandering experienced; however, this is so slim that it would not be a reliable outcome to support
the hypothesis. The hypothesis has not been proven in this study, but the results from this study do present enough
of a trend between the increase of mind wandering and high loneliness scores to warrant a future investigation
into this hypothesis.
The qualitative data shows that most thoughts induced were artistic, occurring 67 times and making up 25% of
the answers. This supports the idea that mind wandering is directly linked to creativity and musicianship. The
second most common theme was that of sadness, occurring 49 times as 18% of the answers. This was interesting
because it implies that perceived happy music causes more mind wandering but the mind wandering is comprised
of unhappy thoughts. These findings further prove Killingsworth and Gilbert’s study in that mind wandering is
not stimulated highly by sadness, yet sadness is an effect of mind wandering (2010).
This study concludes that happy music has a tendency to induce more mind wandering than sad music; simple
music has a tendency to induce more mind wandering than complex music; musicians tend to experience higher
amounts of mind wandering than non-musicians; and a high loneliness score tends to increase the amount of mind
wandering a person experiences. None of the hypotheses in this study were proven to be true or false; however,
substantial data can show trends which point towards true or false. Thorough investigation into these hypotheses
would allow for a better understanding of what can induce mind wandering which will enable more accurate
research into the advantages and disadvantages of the phenomenon.
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