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Abstract: The evolution of music, speech, and sociality, have been debated since before Darwin. The
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social bonding hypothesis proposes that these phenomena may be interlinked: musicality may have
facilitated the evolution of social bonding beyond the possibilities of spoken language. Although *
dozens of experimental studies have argued that synchronised rhythms can promote bonding,
methodological issues including publication bias, sample bias, experimenter effects, and
appropriateness of experimental controls make it unclear whether synchronous singing reliably and
 Here, we propose a Registered Report to overcome
these issues through a global experiment in diverse languages aiming to collect data from 1710, |
participants across 57, sites. The social bonding hypothesis predicts that bonding will increase more |
after synchronous singing than after spoken (sequential) conversation or (simultaneous) recitation, '

speakin

of outcome, these results will provide an unprecedented understanding of cross-cultural relationships '
between music, speech, and sociality,
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Introduction

All known human societies possess both music and language: separately in the forms of instrumental music
and spoken language, and together in the form of songs with words’'2. Why have humans evolved

capacities for both speech, and music when most animals arguably have neither/* '*? This puzzle led ‘

Darwin'> to describe musicality as “among the most mysterious [faculties] with which [humans are]

endowed”, since “neither the enjoyment nor the capacity of producing musical notes are faculties of the

least use to man in reference to his daily habits of life”’!*, Darwin speculated that musicality may have )

evolved via sexual selection, though this hypothesis remains controversial and difficult to test (for reviews, k
see 3,4,12,16-20
s ).,

JIn contrast, many, scholars both before and after Darwin have argued that musicality is an evolutionary
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byproduct or cultural invention based on biological adaptations for other capacities, particularly

language®2 %, This view is most famously associated with Pinker’s dismissal of music as “auditory

:’CFormatted: Font: Times New Roman

‘ “CDeleted: Many

cheesecake” that is biologically “useless”:

As far as biological cause and effect are concerned, music is useless...... It shows no signs of

design for attaining a goal such as long life, grandchildren, or accurate perception and prediction

of the world. Compared with language, vision, social reasoning, and physical know-how, music

»5 o
) &

could vanish from our species and the rest of our lifestyle would be virtually unchanged.
[emphasis added],

. for the evolutionary value

of music. Like the sexual selection hypothesis, the social bonding hypothesis is also controversial and % *

3,4,12,16-19

difficult to test (for review, see refs. and the 60 commentaries accompanying refs.>*). However, it
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does make specific predictions that can be tested in contemporary human populations, such, as;

“music (including dance) is better-suited to social bonding of large, complex groups than ABMs

[Ancestral Bonding Mechanisms] (grooming and laughter), language, or other non acoustic

bonding mechanisms such as shared decorations or non-musical ritual behaviors (e.g., praving

together without music). Music should be more effective and/or efficient relative to other methods

as group size and complexity increase, such that while making music in pairs might only produce

a small increase in dyadic bonding relative to conversation, making music in larger, more complex

groups of people (dozens or hundreds organized into differentiated sub-groups) should be more

effective for collective bonding than language, laughter, grooming, and so on.”* [emphasis added]

Dozens, of experimental studies have argued that synchronised movement (including singing or dancing)

can enhance social bonding, as suggested by, three independent meta-analyses of over 40 independent

experimental studies combining data from over 4,000 participants’**?". This evidence led social bonding

hypothesis proponents to argue that;

Behavioral experiments from social psychology support the MSB [music and social bonding]

hypothesis, suggesting that musical behavior is not only associated with, but may causally support,

social bonding.* [emphasis added
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Some concerns are general ones about biases that are increasingly recognised as limiting the validity,
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replicability, and generalizability of experimental psychology in general>*’. For example, Rennung & § ( Deleted

Goritz’s meta-analysis, found evidence that publication bias (i.e., the tendency for journals to only publish % ormm;
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studies showing statistically significant results) has led to inflated effect size estimates of the relationship
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singing vs speech (published after Rennung & Goritz’s meta-analysis), also reported a strong increase in
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(n=31), However, group recitation might not represent a fair comparison of the full bonding potential of

spoken language in its more ubiquitous conversational form (including as gossip;.'). To our knowledge, no
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Figure 1. Schematic, overview of the experimental design demonstrating an example of the

(}») I'm feeling a bit tired but enjoying the sunshine...

q») Yeah, was great to eat lunch in the park!

Conversation

experimental conditions. Here, only two participants are shown singing simultaneously, or speaking

simultaneously (recitation) or sequentially (conversation), but the actual number of participants will
be between 5-10 per experiment. Text columns #1 and #2 represent the first and second phrase of
singing/speaking, such that when participant #1’s text appears directly above participant #2’s it
indicates simultaneous singing/speaking, while when only one participant’s text appears at a time this

represents sequential conversation, This example shows lyrics for “Why Does Love Do This To Me?”,

the song chosen for participants using New Zealand English, and hypothetical conversation based on
the ice-breaker prompt “How is your week going?”, but note that the actual song and conversation

prompt will be different (and generally in a different language) at each site. See Methods below for
additional details regarding the experimental procedure.

Methods

Ethics information

We have endeavoured to follow best practices in inclusive global collaborative research, including«
involving coauthors representing diverse communities from early stages of the research planning process;,”
7 The research will comply with all relevant ethical regulations and informed consent will be obtained
from all human participants (see the first page of the Qualtrics survey for a detailed Participant Information
Sheet). Participants will be compensated with course credit and/or payment at the standard rates for each
participating institution (see Table S1). Permission to perform parts of this study were granted by the Keio
University Shonan Fujisawa Campus Institutional Review Board (numbers 229 and 449), the University of
Auckland Human Participants Ethics Committee (UAHPEC26969), and the Kenyan National Commision
for Science, Technology & Innovation (NACOSTI/P/23/24284). Once the protocol has been finalised, the
final version will be resubmitted to these committees and once these have been re-approved, coauthors will
submit these to their local institutions for further ratification/approval as needed.

Design
Our design is classified as a single-blind, multi-site, randomised controlled trial with both within-subjects

(HOa/H1) and between-subjects (HOb/H2a-b) components, The protocol has been refined via pilot testing
at multiple sites in multiple languages (English, te reo Maori, and Japanese; see “Pilot data” section below
for additional details). Note that we have consciously chosen to allow for variation across sites in the choice
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Procedure to be repeated at each of the sites:

15-30 participants are recruited and randomly assigned into three groups of 5-10, each of which is+
asked to come to a specific room at a specific time for a ~45-minute experiment (see “Sampling *,
plan” for justification of group sizes of 5-10 balancing theoretical and practical trade-offs),
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given room during a 3-hour period on a given day

Each group of participants sit on chairs set up in a semicircle around a projector screen. The screen '
will display a pre-recorded video containing text instructions (in the local language) and a QR code
by which they can access a Qualtrics survey using their own device or one provided by the
experimenter if needed (see Fig. S1). Printed song lyrics are provided on paper. All participants
will complete baseline measures of social bonding and other variables via the Qualtrics survey once
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before any experimental manipulation, and then repeat after the experimental condition to which
they are randomly assigned (#la-c). The task time in all conditions, will fake approximately 2. £
minutes, To achieve this, each site has pre-chosen a song that takes between 2-3 minutes, to sing,(in §
sites where an appropriate song could not be found, a shorter song will be repeated for 2-3 minutes), '

while the lyric recitation will be repeated twice as many times as for singing since lyric recitation

2, For the conversation condition, a timer will be visible countin
down from 2 minutes and 30 seconds, In all conditions, participants will be given 5, minutes to
complete both, the task and the following survey. In each condition participants will remain seated \ W
throughout.

is typically twice as fast as singin,

bonding, and other variables (see Fig. 4), without speaking or otherwise interacting substantially
with the other participants. Note that, unlike experimental conditions #]a-c, these measures will be
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done immediately, rather than after a task, as the goal is to measure baseline levels of social bonding,
prior to interaction.
o Projector text: “Welcome to our experiment! Without interacting with the other participant:
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please sit in the provided chairs in a semi-circle facing this screen. Use your own device
to access the link below, sign the consent form (Group ID: [S, C, or R, depending on
whether they are in the singing, conversation, or recitation condition]), and answer Qla-
m. Please do not share your responses with the other participants.”

o To further minimise pre-experiment interaction, a sign with the following text is placed on

the experiment room door: “Welcome to our study. Please enter quietly and do not interact

with the other participants until prompted to do so. Please close the door behind you &

follow the instructions on the screen.”
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e 1a) Singing: Participants sing a song in synchrony together in the local language that takes between+
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2-3, minutes to sing and that most people within that community would be expected to be able to ’

(Formatted

sing together without needing to practise (pre-chosen by the lead experimenter for that -

language/community; see Table S1 for list of all songs/languages). .

o Projector text: “Please sing along together with the accompanying music and Jyrics,”, <.

e 1b) Conversation: Participants take part in a,conversation in their group, Likg,the son
ice-breaker question will vary at different sites (see Appendix 3: “Conversation ice-breaker
question criteria”):;

o Projector text: “How was your week so far? [example ice-breaker; to be replaced at+
each site with the question chosen for that site] Please discuss as a group, The person
immediately to the right of the screen should begin and the pthers should join in when they
are ready. ,Wait for the countdown, then begin. Please stop when the two and a half minute

. the specific

timer is up,”
e 1c) Recitation: Participants recite the song lyrics (from the same song used in the singing:

condition) simultaneously but without singing. Because speech tends to be approximately 2x faster
than singing on average”, participants will be asked to repeat the lyric recitation twice as many
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the time or the number of repetitions, we felt it more essential to control the overall interaction time (Formatted

to match both singing and conversation conditions (since in any case the content of the conversation
condition is also different from both singing and recitation conditions and different songs also often
have varying degrees of internal repetition).
o Projector text: “Please recite (without singing) the lyrics in the box on the right as a group.~
Wait for the countdown, then begin. ,

e 2) Post-interaction: The same variables from the pre-interaction phase (0) will be collected again

plus a public goods game question.

o Projector text: “Please fill in the next page of the survey on your device now.”
e 3) Demographic variables and debriefings: Additional demographic variables will be collected
for exploratory analysis, along with a brief debriefing text.

o Projector text: “Follow-Up Questionnaire: Please fill out the remaining page of the survey
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on your device. Thank you! Feel free to leave whenever you finish, even if the other
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participants are not done.”
o Debriefing text (from final page of Qualtrics survey): “The goal of this experiment was to
measure whether the average change in social bonding before and after the first

singing/speaking/recitation_condition from your group was greater than the change in

other groups who experienced different singing/speaking/recitation conditions first. Please

do not discuss the content of this experiment with other potential experiment participants.

If you wish to be alerted when the audio recordings and results of our experiments are

published, please provide the email address you would like us to use here (optional - you

will not be emailed if you do not provide your address here): . We thank

you for your time spent taking this survey. Your response has been recorded.”’
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Randomisation: For each site, 15-30 participants (depending on no-shows and recruitment limitations) *

will be recruited and randomly assigned to one of 3 groups each containing 5-10 participants. Note that the
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primary design is between-subjects, but there is also a within-subjects element in comparing the same

participant before and after the different experimental interventions (see Fig. 4 for an example visualisation).
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-Participants who fail to complete the experiment and submit the Qualtrics survey
-Participants who are unable to complete the singing/speaking task in the specified language
;Participants who fail the attention check (see “Moderating variables and attention check” section)

Participants with any confirmatory dependent variable’s data missing or corrupted due to technical glitches

-Duplicate submissions by the same participant: During pilot experiments some participants failed to stop

as instructed and accidentally completed the entire survey before the experimental condition began, and
then re-did the survey. Such cases can be identified if the participant notifies the experimenter after the
experiment and/or if the number of Qualtrics responses for a cohort is greater than the number of
participants provided by the experimenter. It is impossible to precisely match a response to a participant
due to the anonymous nature of the survey, but duplication can be inferred if the number of responses is
greater than the number of participants and two responses from a group have identical answers for

demographic variables. In such cases, the first set of responses should be excluded (cf. line 52 of
https://github.com/comp-music-lab/sync-coop-song-speech/blob/main/SongSpeechCooperation.R _for an
example).

-All participants from groups where “Instruction compliance” is judged unacceptable by the experimenter
(<25 out of 100). This will be rated after the experiment but before observing the Qualtrics survey, so is
outcome-independent. In such cases. experimenters will re-recruit a replacement group of participants.
Sites where useable data are only collected from fewer than 15 participants across all 3 groups (as this

might suggest other data quality/recruitment issues)

Note that if fewer than 5 participants show up and complete the experimental singing/speaking tasks, none
of the data from any participants in that group will be included in confirmatory analyses. However, if 5 or
more participants successfully complete the tasks but some participants’ data has to be excluded (e.g.,
because they failed to successfully submit the Qualtrics survey), data from the other participants will still
be included in confirmatory analyses.

If following these exclusion criteria leads to the number of participants with usable data dropping below

the specified minimums of n=150 participants each for the singing, conversation, and recitation conditions,
we will re-recruit participants/collaborators until we meet minimum sample size requirements.

Sampling plan «

Sample size estimation:

Our multi-site design means that our sample size estimation is primarily constrained by the maximum
feasible sample size. Through initial consultation with potential collaborators, we determined the optimal
sample size that would allow us to maximise diversity across many sites while allowing experimenters to
feasibly recruit relatively large groups of participants was up to 30 participants per site (max 10 per

condition across three conditions) for each of each of the,sites shown in Fig. 3. Pilot experiments suggested .~
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Figure 3. Map of the 57, proposed participant recruitment sites/languages. Sec Table S1 for more _

details (e.g., song titles, coauthors responsible for data collection, participant compensation).
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prosocial behavior)... we use “social bonding” as an umbrella term to encompass both bonding
processes_(over short and longer time scales) and their effects. Consequently, we take “social
bonding” to encompass a variety of social phenomena including social preferences, coalition
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formation, identity fusion, situational prosociality, and other phenomena that bring individuals
together.™

For our confirmatory analyses, we will follow Rennung & Goritz, who previously collated different 17
different self-report measures of bonding/prosociality (perceived similarity, closeness, and liking) used in

previous studies and condensed them into 9 variables after removing items with “inadequate discriminatory
power, difficulty, and homogeneity”*. From Rennung & Géritz’s 9 variables, we excluded the following
three variables to minimise redundancy and ensure that the questions could be interspersed with non-

bonding-related questions in the questionnaire without making it overly obvious that we intended to
measure social bonding:

“I have a lot in common with the other participants”
“In general, I’'m glad to be a member of this group of participants”
‘1 feel affection towards the other participants”

A

The final set of 6 variables we used to create our social bonding score are:
1) “I feel, I am on the same team with the other participants” ,

2)_“I am similar to the other participants’’,

3) ‘I trust the other participants”

4) Inclusion of pther jn the self (JOS); ‘““How close do you currently feel to all the other

participants?”
5) “I feel strong ties to the other participants”
6) “I identify with the other participants”

A

All variables will be collected using a 0-100 continuous slider via Qualtrics. With the exception of the . -
“Inclusion of other in the self” (I0S) set of increasingly overlapping circles (Fig. 4), all sliders will ask for

levels of agreement with a statement ranging from 0 (“strongly disagree”) to 100 (“strongly agree”;
numerical values will not be shown to participants; see Fig. 4)
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Figure 4. Screenshot of the setup of key variables using 0-100 sliding scales via Qualtric Deleted:

the English version (left) and an example translated version in Japanese (right). Note that our 6, I ) (Deleted:.
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Previous research has not consistently found that one of these variables is a superior measure of social !
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bonding, To avoid issues involving multiple comparisons, we will therefore combine these yariables into a
single joint measurement of social bonding, Our pilot gxperiment (see “Pilot data” #4 below) collecting the
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first four variables (i.e., “same team”, “similar”, “trust”, and 10S), found an acceptable level of internal *
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consistency (MacDonald’s total omega =_82, hierarchical omega = 60; Cronbach’s alpha =.72), Therefore,
we will use the mean of all 0-100 scales as our dependent variable for social bonding,,
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Model for confirmatory analysis:
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complexity to designing decision rules for determining which features should be significant in rejecting the - q [133]3
null hypotheses HOa and HOb,, Therefore, we choose to model the combination of these effects as a single - '/CFormatted C. [134]3
effect, resulting in the use of indicator variables for the three conditions., | 'CDeleted: which we name synchronous singing. )
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We model each cohort of 5-10 participants using a random effect to account for a number of variables that ,(Deletedt -inter-personal dynamics of a given gromﬁ
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-song chosen (e.g., musical/lyrical/symbolic content, amount of repetition) g .(Formatted [139]

-content of conversation prompt and spontaneous discussion in a group
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cultural values (e.g., individuality/collectivity, norms about group singing/speaking)
-experimenter effects (e.g., physical set-up of the experiment room, method of participant recruitment)
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We use a linear mixed model, and our linear predictor function is modelled as follows: 1 '(D cleted: attitudinal prosociality
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comprising scores of social bonding before and after intervention. £, is an error term of a two- = 'CFormatted . [144]
dimensional vector. X¢ jnyis a 2x4 design matrix whose first row is predictors, including intercept, of pre- (Formatted (W
intervention, and the second row is that of post-intervention. The predictor variables except for intercept ’ (Deleted: that is 1 if the experimental condition is(m
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a random effect of ny, participant. The same linear predictor function is used to test both HI and H2,
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We pool the various potential effects described above into a single random effect rather than explicitly

. A . . . . . | Deleted: . 3, is an intercept.
modelling each factor to avoid incorporating too many parameters into the model. Our primary analysis C by P
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goal is to estimate the fixed effects in three, experimental conditions (i.e., singing, recitation, and : ( ormatte - [151]
gonversation) under varying factors, including locations, languages, sites, and chosen songs, rather than | (Formated i)
inferring the magnitude of those factors. Therefore, we consider the decomposition of random effects into '\ (Forma“ed Co154])
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MVN, denotes the multivariate normal distribution, and 3, and y, represent fixed and random effects, ;
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standard linear mixed models, we assume random effects ujyand ;) are normally distributed around 0 (Formatte d
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unknown variance o2, We classify effects into fixed effects and random effects based on whether we model
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is modified from the original formula to test the single element of the fixed effects vector. The prior on §3, .
for the null hypothesis against H1, is:

evaluating the alternative hypothesis®, In particular, we use the product moment density. Note this density
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The posterior distributions of our model are inferred using Markov Chain Monte Carlo sampling, primarily ) CF‘"“"‘““’ [237]
with Hamiltonian Monte Carlo employing the No-U-Turn sampler algorithm/*, Additionally, we use the & (Forma“ed ]
stepping-stone sampling algorithm,>" to compute marginal likelihood, which is necessary for calculating CDeleted: 6566
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We have performed multiple rounds of experiment piloting: < C Deleted:
1) Pilotexperiments for 56 Japanese participants in 2019 singing/reciting % 7 % 7 U025 (Twinkle« (Formatted
Twinkle Little Star) in various ways using earlier protocols (reported in %) (Formmed

2) Online pilot experiments in March 2024 singing “Auld Lang Syne”, with 30 coauthors across 5

conditions (including alternating singing and non-verbal greeting conditions as well as singing,
conversation, and recitation conditions)

3) Pilot experiments in Auckland, (NZ), in May 2024 singing “Don’t Forget Your Roots” in English - )
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( Deleted: In-person pilot

and “Titira Mai Nga Iwi” in te reo Maori with 16 participants (combination of coauthors and naive "

participants) across singing and conversation conditions.

4) Pilot experiments in Auckland,(NZ English),in June/July 2024 singing “Why Does Love Do This

To Me?” with 14 naive participants (Fig. 4),

from #2-3 at |
https://osf.io/download/66734¢162026e9019a23e268/?version=5&displayName=Many %20V oices%202

%20preprint%202024-06-27-2024-06-26T21%3A38%3A42.950Z.pdf). Fig. 4 shows that our design is i

capable of inducing and measuring an increase of bonding, from before to after a group singing/speaking
task without concerns about floor/ceiling effects. It also tentatively suggests possible support for the social

bonding hypothesis, since bonding appears to increase more in the singing condition than in the *
conversation or recitation conditions. However, this should not be over-interpreted as the sample size for

this pilot experiment is very small and restricted to English speakers in Auckland, NZ. Note that the three
preliminary rounds (1-3 above) used protocols substantially different from the one proposed here, while the
4th round was almost identical to the current protocol except that the speech condition asked participants
to discuss the song’s lyrics rather than answer an ice-breaker question, and the dependent variable only
averaged the first 4 of what are now 6 items,

L
Results from pilot experiment #4 are visualised in Fig. 4 (pilot figures from #1 can be viewed at ref,;%and '
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Figure 4. Pilot data (n=14, in 3 groups of 4-5 individuals) from participants in Auckland, New
Zealand before and after singing, conversation, and recitation conditions using the song “Why Does
Love Do This To Me?”. The mean combined bonding score appears to increase more after the singing
condition than after either spoken conversation or recitation conditions. No conditions appear to
suffer from ceiling/floor effects.

Data to be collected for exploratory analysis:

In order to aid post-hoc interpretation of results and future follow-up studies, we will also collect the
following types of data (which will not be used for our primary confirmatory hypothesis testing shown in
Table 1):

A

Public goods game: Previous studies exploring links between synchrony and social bonding/prosociality
have used a variety of proxies, including self-reported attitudinal prosociality and behavioral measures via
behavioral economic games (e.g.. stag hunt, public goods game)®**?’. We have chosen to focus our

confirmatory analyses on self-reported variables rather than behavioral economics games, for the following

reasons:
1) Meta-analyses suggest equivocal results with behavioral economics game measures.**°
2) Compared to behavioral measures, self-report measures are often more reliable, practical, flexible

and inclusive (especially important for our multi-site cross-cultural design), without being

necessarily worse regarding expectancy effects’”.

3) Our pilot experiments suggested concerns with possible ceiling effects (a majority of participants

in pilot experiments chose to contribute the maximum possible amount).

4) Behavioral economics game measures can require careful calibration of the monetary incentives

via iterated pilot experiments to capture the intended effects. This is challenging even for one or a
few sites, and unfeasible for our set of 57 sites spanning diverse languages and economies.
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We will collect a behavioral economic measure, but will limit it to exploratory analyses (see “Public goods
game” section for details), since any discrepancies between self-report and behavioral results will be
difficult to interpret conclusively.

For all sites, we will also collect a measure of a monetary contribution in a cooperative public goods game

in addition to subjective self-report ratings, using the following scenario:
"Imagine that all participants can anonymously contribute some of their payment to a pool of money
that will be multiplied by 1.5 and divided equally among the participants. The more you contribute
the more all participants will receive on average, but the less you contribute the more you personally
will receive in the end. So, if everyone in a group of 5 contributes 50% of their payment (i.e.. $5).
each person in the group would get $12.50 instead of $10 [amount/currency to be adapted based on
each site's payment schedule]. If, however, the others all contribute 50% but you contribute 0%,
the others would receive $11 total but you would receive $16. No one will know how much any
other individual chose to contribute, only the total amount.

How much would you realistically want to contribute to the shared pool (from 0%-100%)?"

Note that we have chosen to open this question with “Imagine that...” in order to maximise comparability
across sites given that not all countries/institutions/labs allow paying real money to participants in varying

amounts or deceiving participants into falsely believing they will be paid real money.

Participant expectancy: Immediately following collecting measures after the primary experimental
condition, the following free response questions will be asked to explore possible participant expectancy
effects:

1) Inferred study goals: “What do you think was the goal of the experiment, and what do you think<""

the results will be?
2) General comments: “Do you have any comments regarding the study?”
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study?”
2) Difficulty: “The task was difficult’’

3) Enjoyment: ‘‘The task was enjoyable”
4) Embarrassment: “The task made me feel uncomfortable or embarrassed”
5) Attention check: “I am currently participating in an experiment”. (0="strongly disagree”, 100 =

“strongly agree”; participants who respond to this question with less than 75 will be excluded

from confirmatory analyses.
6) Instruction following: “I followed the instructions well”
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J) Synchronisation (perceived): “I was synchronised with the other participants”
&) Familiarity: “T know the, song on the printed paper”

9) Liking: “I like the, song on the printed paper,”

10) Leadership: “One of our group acted as a leader in the task”

A

Note that while ideally we would like to recruit participants who don’t already know each other, it will not
be feasible to completely ensure that all participants don’t know each other at all (e.g., in some communities

the number of native speakers of local languages is limited and most already know each other). We will
therefore collect data on participant familiarity and use this to explore the potential role of familiarity in
mediating synchrony-ponding, relationships.

Demographic variables: We will collect the following variables to explore possible mediating effects and

individual differences (including but not limited to individual differences in musical abilities’). Note that _ k
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all demographic variables will be collected after collecting all data used for confirmatory analyses, in order
¥ and any other potential unintended effects on participants during

to minimise potential expectancy effects’
the ymain experiment phase.,
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1) Gender: “What is your gender?” (“woman”, “man.’, “non-binary”, “prefer not to answer”)
2) Age: “How old are you?”

3) st language: “What is (are) your Ist/native language(s)?”

4) Ethnicity/race: “What ethnic/racial group(s) do you identify as?”

S) Religion: “What (if any) religious group(s) are you affiliated with?

6) Location: “Where are you performing this experiment?”
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J) Birthplace: “Where were you born?”
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&) Musicianship (self-perceived): "I consider myself a musician"

9) Musicianship (compliments): ““I have been complimented for my talents as a musical perfonner”\ &

,10) Singing training: “How many years of formal musical training have you had in singing?”
(numeric)
J1) Singing enjoyment: “I enjoy singing”

12) Singing frequency: “I sing regularly”

13) Musical instrument training: “How many years of formal musical training have you had in
musical instruments?”’

J4) Music instruments played: “I have had training on the following musical instrument(s)”

J15) Extraversion: “I am someone is outgoing or sociable”

Cohort-level variables: Each experiment will be monitored in real time by the local experimenters via
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Zoom video, where the instruction video will also be shown using screen share (the experimenters’ video
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and audio will be muted). These videos will not be published, but will be used by the experimenters to
monitor compliance and allow them to intervene if subjects misunderstand instructions, in case of an

emergency, etc. After each experiment, experimenters will rate the following variables. Note that these

ratings can only be done at the cohort-level and cannot be linked directly to individual participants because

individual participant surveys are done anonymously via Qualtrics.

1) Experiment date

2) Experiment start time
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3) Experiment location

4) Experimenter name

5) Number of participants (NB: This may vary from the number of Qualtrics responses - for example
if one participant from a group of 10 fails to complete the Qualtrics survey, only 9 responses will
appear but the “Number of participants” for that cohort is 10.)

6) Instruction compliance (0-100). NB: This will be rated after the experiment but before observing
the Qualtrics survey. All participants from groups where “Instruction compliance” is judged
unacceptable by the experimenter (<25 out of 100) will be excluded and experimenters will re-

recruit a replacement group of participants.

Site-level variables: The following additional exploratory variables may be investigated to explore
potential factors affecting all participants at a site:
1) Singing/speaking language

2) Participant compensation (e.g., raw amount [in USD equivalent], relative Purchasing Power Parity.
etc.)

3) Musical/acoustic features of chosen songs (e.g., tempo [bpm], pitch height [Hz], emotional valence
[0-100 negative-positive subjective rating by researcher team who chose the song], etc.)
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1. Welcome to our experiment!

Without interacting with the other participants, please sit in the provided chairs

Ina semi-ircl facing this screen.
Use your own device 1o access the link below, sign the consent form (Group ID:

GS), and answer Qta-m.

Please do responses with the other

Figure S1. An example of the experimental set-up from the baseline condition (#0) of a pilot
experiment [NB: Following this pilot experiment, we decided to increase group sizes to range from a

minimum of 5 to a maximum of 10].
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Appendix 1. Logistics
Recruitment text:

The following short text will be translated/adapted to the local context as needed (e.g..

Jlanguage/venue/compensation/date/time) and distributed via social media (e.g.. X, Facebook, Bluesky) and

participant recruitment email lists along with the full Participant Information Sheet:

English (New Zealand):

Project title: Relationships between music and speech in Aotearoa New Zealand and around the world — «

-Are you age 18 or over?
-Can you sing the song “Why Does Love Do This To Me?” by The Exponents (with, lyrics provided)?

-Are you willing and able fo sing and spealk jn English?,

-Are you willing to share your singing/speaking voice with the world?

We are recruiting participants for a study on cross-cultural relationships between speaking and singing.
Participants will be paid 330 and the study will take less than one hour.

Time: 10-11am, Thursday 16 May 2024

Place: University of Auckland Building 201 Room 726
RSVP: manyvoicesproject@gmail.com

A

For more details, please see the attached Participation Information Sheet and contact our research team

at the Waipapa Taumata Rau / University of Auckland School of Psychology:

-Danya Pavlovich (Ngapuhi, Ngati Hine; dpav474@aucklanduni.ac.nz)

-Hineatua Parkinson (Ngati Hine, Ngati Patuwai, Whakatohea; atua.parkinson@auckland.ac.nz)
-Prof. Suzanne Purdy (Te Rarawa, Ngai Takoto,; sc.purdy@auckland.ac.nz)

-Dr Patrick Savage (patrick.savage@auckland.ac.nz)

Approved by the University of Auckland Human Participants Ethics Committee on 11 Dec 2023 for three
years, Reference Number UAHPEC26969. Funded by the Royal Society Te Aparangi (22-UOA-052 & 22-
U0A4-040).
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Example of translated text

Jwill wait to translate into all languages when English version is finalised and receives In Principle<.

Acceptance]

A

Formatted: Font: Times New Roman, Not Bold, No

. (underline

(Formatted: Justified

te reo Maori:
Te taitara kaupapa: Te hononga i waenga i te puoro me te whaikorero i Aotearoa me te ao katoa

-He 18 tau neke atu ranei?

-Ka taea e koe te waiata i nga waiata "Titira Mai Nga Iwi” (i te titiro ki nga kupu)?

-Kei te pai koe ki te waiata/whakawhitiwhiti korero (i te reo Mdaori) mo te waiata takitahi me te roopu
roopu?

-Kei te pai koe ki te whakapuaki i to reo waiata/korero ki te ao?

Kei te kimi kaiuru matou mo te rangahau mo nga hononga-a-iwi i waenga i te korero me te waiata. Ka
utua nga kaiuru $30 ka iti iho i te kotahi haora te roa o te ako.

Wa: 11am-12pm, Rapare 16 Haratua 2024

Wahi: Waipapa Taumata Rau Whare 201 Room 726
RSVP: manyvoicesproject@wgmail.com
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(Deleted: [ropd te reo Maori],
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A

Mo te roanga atu o nga korero, tirohia te Pepa korero mo te whai waahi ka whakapiri atu ki ta matou
roopu rangahau i te Waipapa Taumata Rau / Te Kura Kaupapa Hinengaro o Te Whare Wananga o Tamaki
Makaurau.

-Danya Paviovich (Ngapuhi, Ngati Hine; dpav474@aucklanduni.ac.nz)

-Hineatua Parkinson (Ngati Hine, Ngati Patuwai, Whakatohea; atua.parkinson@auckland.ac.nz)
-Prof. Suzanne Purdy (Te Rarawa, Ngai Takoto,; sc.purdy@auckland.ac.nz)

-Dr Patrick Savage (patrick.savage@auckland.ac.nz)

1 whakamanahia e Waipapa Taumata Rau te Komiti Matatika Tangata Kaiuru i te 11 o Tihema 2023 mo
nga tau e toru, Tau Tohutoro UAHPEC26969. Na te Royal Society Te Aparangi i putea (22-UOA-052 &
22-U0A4-040)
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Appendix 2: Song selection criteria

Each site has chosen a song that would be appropriate for their language/culture. The criteria for choosing

a song were:

rlyrics are mostly in the same language that participants will use for their group conversation (some lyrics<-. .. CFormatted: Font: Times New Roman
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communities a national anthem or religious song might be the best choice, while in others it might be the
worst). The experimenters from each site should interpret this on the basis of their own local knowledge.
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Appendix 3: Conversation ice-breaker question criteria:

Each team will choose their own unique ice-breaker question for the conversation condition (this can be
taken directly from one of the following lists, adapted from them, or newly created themselves, but teams
should all choose different questions):
https://www.mural.co/blog/icebreaker-questions

https://museumhack.com/list-icebreakers-questions/
https://www.parabol.co/resources/icebreaker-questions/

Criteria for questions:

-Should not be about music/singing

-Should not use words/concepts that will be rated to create our dependent variable (i.e., “team
“trust”, “close”, “ties”, “identify”).

-Should not ask sensitive/personally identifiable information (e.g., name, address, birthday, religion,

sexuality, etc.)

-Should be capable of short answers (5-15 seconds per person)

CEINT3
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