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Abstract

Group singing may offer an effective means of addressing challenges faced by newcomers in
learning another language and integrating into an unfamiliar society. The effect of choir
participation was compared here to a wait-list control group, on both qualitative (Study 1) and
quantitative (Studies 1 and 2) measures of French proficiency, social connectedness, and well-
being. The assessments took place before and after an 8-week period. In Study 1, 20 newcomers
participated in the choir, and 26 were assigned to a wait-list control group. The latter group later
joined the choir and was included in Study 2. As expected, choir participation led to
improvements in French proficiency, social connection, and mood, relative to the control group.
Moreover, human ratings of French production strongly correlated with machine learning—based
assessments, highlighting the sensitivity of a simple Al tool for evaluating second-language
proficiency despite the diversity of accents. These encouraging results lay the groundwork for a
randomized controlled trial.
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Introduction

Immigration has long been a driving force of Canada’s population growth, with newcomers now
representing nearly one in four residents'. As a nation built on diversity, Canada takes pride in
welcoming people from around the world and offering them opportunities to build new lives and
contribute to society. However, the successful integration of newcomers remains a challenge—
particularly when they lack proficiency in one of the country’s official languages®*. This is
especially true in Québec, Canada’s Francophone province, which welcomes over 30,000
immigrants annually®, 40% of whom arrive with little or no knowledge of French’.

A basic command of French is essential for accessing healthcare and other social services in
Québec. In response, the provincial government has made French lessons widely available and,
in some cases, mandatory. Yet, fewer than half of all newcomers enroll in these programs®.
Clearly, additional or alternative strategies are needed. We propose group singing as an engaging
approach that not only addresses communication barriers but also enhances social integration and

psychological well-being.

Learning a language through song is a common and mtuitive practice. Many educators integrate
familiar songs—like Twinkle, Twinkle Little Star’—to support second language (L2) acquisition®.
Indeed, singing slows down speech and enhances pronunciation® 3. In addition, group singing
10.1L1416 wword recall, grammar'” and translation skills®--1?
compared to other active control conditions such as poetry recitation®, visual arts'?, or music

enhances vocabulary acquisition when
listening'®. While one study found no advantage of singing over speaking lyrics when assessing
grammar skills'S, the majority support the utility of singing for L2 learning.

Nonetheless, existing studies present several limitations. First, language assessments often focus
narrowly on the lyrics learned, limiting generalizability’*!>"!7. Second, few studies control for
test-retest effects through the use of parallel forms or comparable assessment tools. Third, most
studies target homogeneous populations, leaving it unclear whether group singing benefits
individuals with diverse linguistic backgrounds and varying levels of L2 proficiency.

Beyond language learning, group singing is associated with increased well-being!®’ and
stronger social bonds!'®2>24231 Multiple studies have reported immediate mood benefits after

1921.2731.32 ' with effects surpassing those of solo

singing sessions lasting from 20 to 60 minutes

singing®>-?’, conversation’!, chatting?!, music listening?®, creative writing, crafting” or silence'®.
Although many participants were experienced choir members—potentially biasing results—some
studies mitigated this by forming new choirs for research purposes and tracking them over longer
periods (6—7 months)?%2%% These studies found comparable benefits relative to other group

activities such as crafting, creative writing?>%*, or routine daily tasks?’.
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In the context of integration, singing together can help forge social bonds: participants often
report feeling more connected to others after choir participation than after other group
activities'®>?**2?%_ In a pioneering study, Anshel & Kipper® found that choir members displayed
more trust and cooperation in games like the Prisoner’s Dilemma than those engaged in group
music listening or film viewing. At the very least, group singing appears to act as a social “ice-
breaker”, helping to reduce initial unfamiliarity and increase comfort among strangers®->223-28.29,
Qualitative research further suggests that singing together fosters a sense of personal and

collective achievement®, group solidarity’*, and the formation of new social networks>-*.

Surprisingly, few studies have investigated choir singing among immigrants or refugees. The
only quantitative study we found involved a choir designed to teach Finnish through song®’.
Participants showed improved pronunciation, and qualitative data revealed enhanced
comprehension and greater confidence and motivation. However, this study lacked a comparison
group, making it difficult to isolate the causes of these benefits.

In sum, although prior findings are promising, no controlled study has yet evaluated group
singing as a structured intervention addressing both linguistic and social integration. Assessing
its effects on language skills, social connection, and well-being in a single study offers a unique
opportunity to evaluate its multifunctional potential for newcomer integration—and to
understand how these outcomes may be interrelated.

To address this gap, we conducted two related studies evaluating French proficiency, social
connectedness, and mood before and after an 8-week choir intervention compared to a waitlist
control condition.

STUDY 1: COMPARISON BETWEEN A CHOIR AND WAIT GROUP OF
NEWCOMERS

Methods & Material

Participants: Participants were eligible if they: (1) were adult newcomers (immigrants or
refugees) who had lived in Québec for less than three years, (2) intended to reside permanently in
Canada, and (3) had basic written and spoken English to understand the consent form and study
instructions. Recruitment was conducted primarily through social media, French language
classes, and word-of-mouth.

After attrition, 46 eligible participants formed two groups: 20 in the choir group and 26 in the
control group. Due to recruitment challenges, planned randomization was not possible. The choir
group began singing in October 2023, while recruitment for the control group continued until
March 2024. Control participants were informed they would be invited to join the choir after the
8-week wait period (see Study 2).
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Of the 23 participants who attended the choir’s first session, 20 were present at the final session,
with an average attendance of 18 across the eight weeks. In the control group, 41 participants
attended the first session, and 26 returned for the second.

Most participants had university-level education in their countries of origin and had lived in
Québec for less than one year. They came from 14 countries—Ukraine, Taiwan, Iran, China,
Colombia, Cuba, Mexico, Egypt, Germany, Israel, Brazil, Spain, India, and the Philippines—
with Ukraine being the most represented. Over half were enrolled in French language classes,
consistent with Québec’s immigration requirements. The choir group had more formal musical
training and choir experience than the control group, whereas the control group had a higher
average level of French, as measured by their French class level (see Table 1).

Table 1. Demographic Characteristics of Participants

Choir Group Control Group
n (%) n (%)
n 20 26
Average age (Range) 37.5 (21-60) 39.4 (23-61)
Gender
Females 16 (75) 20 (76.92)
Males 4 (25) 6 (23.08)
Educational level
Secondary 3(5) 2 (7.69)
University 17 (15) 24 (92.31)
Country
Ukraine 8 (40) 7(26.92)
Taiwan 5(2%) 0
Iran 1(5) 3(11.54)
China 2 (10) 4 (15.83)
Colombia 1(5) 2 (7.69)
Others 4 (40) 10 (38.46)
Living in Quebec (years)
<1 13 (65) 19 (73.08)
1-2 7 (35) 6 (23.08)
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2-3 0 1(3.85)
French courses (level*) 11 (60) 20 (76.92)

Beginner 9(81.81) 5(25)

Intermediate 2 (18.18) 10 (50)

Advanced 0 5(25)
Musical experience

Number of participants (%) 14 (70) 12 (46.15)

Mean years 11.5 2.6

* as defined by language classes®’

This research was approved by the Educational and Psychological Research Ethics Committee of
the University of Montréal, and all participants gave written informed consent.

Procedure

During the first session (week 1), participants came as a group but were tested individually
in separate rooms. They completed questionnaires assessing their expectations as well as
self-reported French proficiency and language exposure. In addition, participants
completed sentence repetition and image description tasks on a computer, guided by an
examiner.

Following these assessments, participants from both the choir and wait group engaged in a
group singing session led by the choir director. They were then offered refreshments during
an informal “snack break,” during which their interactions were video-recorded (these
recordings are not analyzed in the present study). After the break, participants completed
two additional measures: a mood questionnaire using visual analogue mood scales™® and a
group belonging questionnaire (the Inclusion of Other in Self Scale; I0S*).

This procedure was repeated for both groups eight weeks later, with the exception of the
expectations questionnaire, which was administered only during the first session. Semi-
structured interviews were conducted with choir participants at the end of the study (see
Figure 1 for a schema of the experimental procedure).

Choir sessions were held at the Music Department of the Université du Québec a Montréal
(UQAM) every Saturday for two hours over an eight-week period. Each session began with
vocal and physical warm-up exercises, followed by the learning of French songs, such as Gilles
Vigneault’s Gens du pays (see Table S1). Led by a professional French-speaking choir director,
each session typically included approximately 40 minutes of actual singing. The remaining time
was devoted to explaining song lyrics, reviewing correct pronunciation, and discussing the
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cultural background of each piece. Each week also included a snack break, offering participants
an opportunity to socialize informally.
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L 4 L L L L 4 L L 4 L L4 \
Recruitment and | Sems structived
et - interviews
Assessments: Choir / Snack break
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Mood
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Figure 1. Experimental design of Study 1

Material

Pronunciation/Intelligibility. Pronunciation was assessed using a sentence repetition task*’
consisting of 16 pre-recorded sentences, each containing 8 to 15 words and syllables. The
sentences were recorded by a native Quebec French speaker, and the instructions were delivered
by a native English speaker. Participants were instructed to repeat each sentence after a beep. The
task took approximately 10 minutes to complete.

Participant responses were evaluated using two methods: (1) Two native Quebec French
speakers, blind to group and session, rated the number of correctly pronounced syllables in each
sentence. A syllable was marked as incorrect if it was omitted, reversed, invented, or
mispronounced (phonetically or lexically). If a participant began speaking before the beep, that
response received a score of zero. (2) The audio recordings were also processed using Al-based
speech recognition software (https://www.veed.i0/). Words that were correctly transcribed by the
algorithm were considered intelligible and given a score of 1. The total number of correctly
detected words was divided by the total number of target words in order to produce a percentage
score.

Self-Reported French Proficiency. Participants rated their French-speaking, understanding, and
reading abilities on an 8-point Likert scale (from “none” to “excellent™) at both Week 1 and
Week 8.

Feelings of Group Belonging. The Inclusion of Other in Self (IOS) scale*® was used to measure
perceived group belonging. This visual tool presents a series of Venn-like diagrams with
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progressively overlapping circles representing the self and a group. Participants selected the
diagram that best reflected their sense of closeness to the group. Scores range from 1 (no overlap)
to 7 (almost complete overlap).

Mood. Visual analogue mood scales® were used to assess participants’ emotional states. Each
subscale presented a 10 cm line anchored by two cartoon faces: one neutral and the other
emotional (happy, sad, confused, energetic, afraid, tired, or angry). Participants marked a point
on the line to indicate how strongly they felt each mood. Scores ranged from 0 (neutral) to 10
(maximum intensity), enabling detection of subtle mood changes.

Expectations. Three 11-point Likert scales were used at baseline to assess participants’
expectations regarding choir participation. Instructions read: “On the following scale, indicate
how much you agree or disagree with the statement.” The statements were:

(1) “I think that singing together would help me to connect with others.”

(2) “I think that singing together would make me feel good.”

(3) “I think that singing together would help me learn French.”

Scores ranged from O (strongly disagree) to 10 (strongly agree).

Semi-Structured Interviews. At the end of the 8-week period, online semi-structured interviews
were conducted individually with 13 choir participants who were available. Interviews lasted
approximately 15 minutes and followed a predefined interview grid covering topics such as
recruitment, language learning, social integration, obstacles, and facilitators. Given participants’
diverse language backgrounds and the use of English during interviews, questions were emailed
in advance to aid preparation. Six participants submitted written responses beforehand,
facilitating a smoother interview process. Prior to each session, consent to record was confirmed,
and participants were briefed on the main themes. The interviewer adapted the question order
based on participants’ engagement and used clarifications or follow-ups as needed (e.g., when
responses were limited or unclear).

Data analysis

All quantitative analyses were conducted using R software (version 4.3.3)*!. For each variable,
we assessed the assumptions of normality, homoscedasticity, and linearity. Missing data were
minimal, with no variable exceeding 5% missingness. Given the repeated-measures design, linear
mixed-effects models (LMMs) were used, which are well-suited for handling correlated
observations and are robust to violations of normality*>. Models were fitted using the ImerTest
package with restricted maximum likelihood (REML) estimation.

Each model included Time (Week 1, Week 8), Group (Choir, Control), and their interaction
(Time x Group) as fixed effects, and a random intercept for each participant to account for inter-
individual variability. P-values for fixed effects were computed using Satterthwaite’s
approximation for degrees of freedom, as implemented in the ImerTest package. Post hoc
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pairwise comparisons were performed using the emmeans package, with custom contrasts
comparing pre- and post-test scores within each group. Holm’s correction was applied to adjust
for multiple comparisons. All reported means are estimated marginal means (EMMs).

We also conducted a covariate analysis to assess whether choir participation influenced
improvements in French proficiency, while controlling for participants’ baseline French level. A
separate LMM, also estimated using REML via ImerTest, included Time, Group, French level
(coded on a continuous scale from 0 to 8, where 0 indicated no French classes and 1-8 reflected
increasing levels of formal instruction), and the Time x Group interaction as fixed effects, with a
random intercept for participants. P-values were again calculated using Satterthwaite’s
approximation.

To explore the relationship between self-assessed proficiency and objective performance on the
language task, we pooled pre- and post-test data and conducted a Spearman rank-order
correlation, due to non-normal distribution of the data.

Qualitative Data

Qualitative data were analyzed using Interpretative Phenomenological Analysis (IPA)*, which
focuses on participants’ lived experiences and the meaning they attribute to them. Verbatim
interview transcripts were lightly corrected for language errors while preserving participants’
original expressions. An initial reading of each transcript was conducted to identify overarching
themes. Given the semi-structured nature of the interviews, coding was organized by topic axis.

For each axis, relevant content was extracted, and recurring themes were identified. Statements
were then grouped by theme, and categories and subcategories were created as necessary.
Finally, we calculated the number of participants who mentioned each theme or subtheme to
gauge prevalence and thematic saturation.

Results
Self-Assessment of French Proficiency

Linear mixed-effects models revealed significant Group x Time interactions for self-rated
speaking, understanding, and reading proficiency in French (all p <.05). Post hoc comparisons of
estimated marginal means (EMMs) indicated that choir participants showed significant
improvements in all three domains between Week 1 and Week 8 (all p <.05). In contrast, control
participants did not exhibit significant changes in self-assessed proficiency over the same period
(all p>.05).

Importantly, at baseline (Week 1), choir participants reported significantly lower proficiency
scores than control participants across all measures (all p <.05), highlighting a steeper trajectory
of perceived improvement among choir members (see Figure 2).
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Figure 2. Boxplots of self-reported French proficiency scores. Self-ratings of participants’
speaking (4), understanding (B), and reading skills (C) in French, measured on an S-point Likert
scale (0 = "none", 7 = "excellent proficiency"). The horizontal line within each box represents
the median; boxes indicate the interquartile range (IOR), and whiskers extend to the most
extreme values within 1.5 times the IOR. Diamonds represent the means.

Pronunciation/Intelligibility

To assess reliability, Intraclass Correlation Coefficients (ICCs) were calculated to evaluate
agreement between the two human raters and between their average scores and the automated
transcription. Results indicated excellent inter-rater reliability for both the pre-test
(ICC(A,1)=.96, F(18,13) =65, p <.001) and post-test (ICC(A,1)=.97, F(18,18.9)=88.1,
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p<.001). Agreement between the automated transcription and the mean human ratings was also
high at both time points—pre-test (ICC(A,1)=.79, F(28,20.4)=10.2, p <.001) and post-test
(ICC(A,1)=.80, F(28,28.3)=8.92, p <.001)—suggesting that the automated method is
consistent with human evaluation. Given this consistency and its objectivity, all subsequent
analyses were based on the automated transcription scores.

Average intelligibility scores in the choir group remained relatively stable from Week 1 (46%) to
Week 8 (43%). Similarly, in the control group, scores showed minimal change, from 54% to 48%
across the same period. A linear mixed-effects model revealed no significant main effects of
Time (=-3.16, p=.319), Group (p=8.37, p=.289), or a Time x Group interaction (p=-2.92,
p=.482).

It 1s worth noting that intelligibility scores exhibited substantial variability across participants
(see Figure 3).
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Figure 3. Boxplot of the proportion of intelligible words in the Sentence Repetition Task
(SRT). Proportion of correctly repeated (intelligible) words. The horizontal line within each box
represents the median, boxes indicate the interquartile range (IQR), and whiskers extend to the
most extreme values within 1.5 times the IOR. Diamondls represent the means.

Impact of Initial French Proficiency Level

A linear mixed-effects model revealed that initial French proficiency level was not a statistically
significant predictor of participants’ performance on the sentence repetition task (B =3.11,
p=.079). However, there was a general main effect of Time (F(1,43)=5.01, p =.03), indicating
that all participants' pronunciation performance changed over the 8 week-period, regardless of
their starting level.

Correlation Between Self-Reported Speaking Proficiency and Sentence Repetition Task
Performance
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A positive and significant correlation was observed between participants’ self-assessed French
speaking proficiency and their performance on the sentence repetition task (SRT) when data from
both groups and time points were pooled. To test the robustness of this relationship, separate
correlation analyses were conducted for pre- and post-assessment scores. In both cases,
significant positive correlations were found across groups, supporting the link between subjective
and objective measures of spoken language proficiency (see Figure 4).

1.00

eae & @ @

0.75 »

® esee® o0 @

0.50

0.25

3
§
:

. Group
*  Choir

. . *  Control
0.00 i .

Sentence Repetition Task
(Proportion of Intelligible Repeated Words)

0 1 2 3 & 5 6 7
Self-reported Speaking Proficiency
Figure 4. Correlation between participants’ self-assessed French speaking proficiency and
their performance in the Sentence Repetition Task (SRT). 7he X-axis shows self-reported

French speaking proficiency, rated on a scale from 0 (none) to 7 (excellent). The Y-axis
represents the percentage of intelligible words repeated in the SRT.

Sense of group belonging
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A significant Time x Group interaction was found for participants’ sense of group belonging
(B=-1.450, SE =0.446, 1(44)=-3.251, p=.002). Analysis of estimated marginal means
(EMMs) indicated a significant increase in the choir group’s sense of group belonging, rising
from moderate perceived overlap between "self" and "others" at Week 1 (A/=3.35, SE=0.38) to
relatively strong overlap at Week 8 (A/=4.80, SE=0.38; B=-1.450, SE =0.335, #(44)=-4.324,
p <.001). In contrast, the control group showed no change in their sense of group belonging
between sessions (Week 1: M=4.08, SE =0.33; Week 8: M=4.08, SE=0.33; =0, SE=0.29,
#(44)=0, p=1; see Figure 5)
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Figure 5. Boxplot of group belonging scores before and after the choir and waiting period.
Scores range from 1 (complete separation between “self” and “others”) to 10 (complete
overlap). The horizontal line within each box represents the median; boxes indicate the
interquartile range (IQR), and whiskers extend to the most extreme values within 1.5 times the
IOR. Diamonds represent the means.

Mood

A significant Time x Group interaction was observed for happiness (p=-1.553, SE=0.730,
1(44)=-2.128, p=.039), indicating that changes in happiness scores differed between groups
over time. Follow-up analyses using estimated marginal means (EMMs) revealed a significant
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increase in happiness among choir participants, from Week 1 (M=7.10, SE=0.53) to Week 8
(M=28.38, SE=0.53; B=-1.280, SE =0.548, #(44)=-2.333, p=.02). In contrast, control
participants showed no significant change in happiness (Week 1: M=8.13, SE =0.47; Week 8:
M=7.85, SE=0.57; see Figure 6).

No significant changes were observed in any of the other emotional states measured—energetic,
angry, sad, confused, afraid, and tired—in either group (all p >.05).
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Figure 6. Boxplot of self-reported happiness scores before and after the choir and waiting
period. Scores range from 1 (absence of emotion) to 10 (intense happiness). The horizontal line
within each box represents the median; boxes indicate the interquartile range (IQR), and
whiskers extend to the most extreme values within 1.5 times the IOR. Diamonds represent the
means.

Expectations
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All participants reported high expectations that choir participation would positively impact their
sense of belonging, mood, and French proficiency, with median ratings of 10 out of 10 for all
three variables. No significant differences were observed between the choir and control groups.

Semi-structured interviews
French Acquisition and Proficiency

A majority of participants (8 out of 13) reported having recommended the choir to other
newcomers who were not fluent in French. More than half (7 participants) noted improvements
in their French vocabulary and pronunciation. As one participant explained:

“Now I understand how I should pronounce and when I should use and how I should build a
sentence.” (Interviewee 10)

Two participants specifically highlighted vocabulary gains, while two others emphasized
improved pronunciation. Several participants also reported enhanced speaking and
comprehension skills:

“When I'm surrounded by people or when I'm in the metro, I started to understand words—like
what they re talking about in the metro, or some posters I can read; and I can understand what
they mean. I can catch what they mean by one word, and when I ask someone if the meaning 1
guessed is correct, they say ves!” (Interviewee 10)

“Sometimes I read a French text, and 1 find a word that I've seen in the choir.” (Interviewee 12)

Participants described a shift in their relationship to the French language—from feelings of fear,
complexity, and avoidance to confidence and courage. For example:

“I’ve started to understand that French is not something I should be afraid of. French should be
afraid of me because I just need to focus on forgetting my bad experience with it and start to
speak no matter what I need to do with it.” (Interviewee 10)

The choir environment was described as “more relaxed,” “more joyful,” and “recharging for
learners” compared to traditional French classes, which were sometimes seen as stressful or
boring.

“When you sing, you don’t have to think a lot.” (Interviewee 5)
Social Integration and Well-Being

Almost all participants (12 out of 13) said they would recommend choir participation to
newcomers as a means of integrating into society. Twelve reported that singing in a group helped
them connect with others. The choir was often described as a “society” where participants could
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interact with people from different cultures. Three exchanged contact information; four made
new friends, and six formed “singing colleagues.”

Several participants emphasized the value of having Francophone members to encourage the use
of French:

“[ think some of the native speakers did encourage us to speak French. Once I tried to speak in
French, I got really positive feedback from them. So I feel really good during the break time.”
(Interviewee 3)

Many initially gravitated toward others from their own cultural background, but gradually
opened up to the larger group as the atmosphere became more welcoming:

“The atmosphere makes you feel open... and it’s really good for communication.” (Interviewee
2)

Feasibility
Six participants felt that singing and language learning were well balanced in the choir sessions:

“It’s a good balance, because even when we are singing, we are learning the pronunciation.”
(Interviewee 11)

Several noted that the balance depended on the complexity of the song:

“[ think that it depends on the song; if the song is simple, we can sing more than focus on
understanding the words. And if it's complex, we should spend more time on understanding and
learning the new words.” (Interviewee 9)

Participants identified several facilitators that supported their continued participation. The most
frequently cited was the convenient location near a metro station. Other positive aspects
included: the professionalism of the choir director, the two-hour session length, the coffee break,
the opportunity to learn about the historical background of songs, and the focus on vocabulary,
pronunciation, and the diversity and emotional positivity of the song selection. Vocal techniques
and warm-up exercises were also appreciated.

The primary obstacle reported was the short eight-week duration of the program, which was
viewed as insufficient for experiencing significant gains in French learning. Some participants
also expressed a desire for a shared goal, such as a mini-concert, to enhance motivation and
group cohesion:

“Having a mini concert can be a great thing to think about. It will be easier for us to bond if we
have a common goal.” (Interviewee 2)
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Other challenges included the complexity of certain melodies—particularly for those with no
prior musical background:

“Probably you should think about the songs and melodies. Because when the melody is too
complicated, I need to work more on the melody than on my pronunciation or the song itself. To
talk to each other, we need something in common. The participation in choir is not enough to
find something in common to speak about.” (Interviewee 14)

Additional concerns included the short duration of breaks (20—25 minutes), the lack of English
translations, and scheduling conflicts for a few participants.

Discussion

The results indicate that participating in a choir for eight weeks significantly enhanced positive
affect and feelings of connectedness compared to a wait-list group. The findings align with
previous research demonstrating the psychosocial benefits of choir participation'®2%>323=>2% The
quantitative findings are further supported by qualitative data, in which participants described the
choir as a small “society” that fostered social interaction, new friendships, and a sense of
belonging among “singing colleagues”. These reports are consistent with earlier studies on the
social impact of group singing®”~°.

In addition, and in line with earlier work®®, qualitative responses highlighted perceived
improvements in French acquisition—particularly in vocabulary, pronunciation, speaking,
comprehension, and reading skills. Participants also reported a shift in their relationship with the
language, from anxiety and avoidance to motivation and confidence. These experiences were
corroborated by self-assessment data, which showed significant gains in self-rated French
proficiency over time. Notably, participants’ self-assessed proficiency was positively correlated
with their objective performance on the sentence repetition task, suggesting that participants had
a realistic understanding of their language abilities.

However, unlike prior studies®!!:2

, we did not observe a significant effect of choir participation
on pronunciation as measured by the sentence repetition task. Both groups exhibited slightly
negative trends. To better understand this finding, we conducted an item difficulty analysis,
which revealed that the test items in Version B were more challenging than those in Version A.
This discrepancy may explain the decline in scores and suggests the need for more balanced test

versions in future research.

Covariate analyses further showed that initial French proficiency did not significantly predict
performance on the sentence repetition task. This suggests that the choir intervention was
beneficial regardless of participants’ starting proficiency level and supports its relevance for
learners with varying linguistic backgrounds and skill levels. While task difficulty may have
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introduced some variability in outcomes, the overall pattern underscores the potential of choir
participation to support L.2 development across a broad range of abilities.

Taken together, these findings reinforce the psychosocial and language learning benefits of group
singing. Choir participation emerges as an inclusive, engaging, and low-barrier approach to
second language acquisition—one that simultaneously supports emotional well-being and social
integration.

STUDY 2: WITHIN-SUBJECTS DESIGN: FROM WAITLIST TO CHOIR

Methods
Participants
Eighteen of the 26 control participants of Study 1 joined the choir after the 8 weeks of the
waiting period. Here, we compared their data in the waiting period to their data after 8 weeks of
choir participation. Participant demographics are presented in Table 2.

Table 2. Demographic characteristics of Participants

n (%)

n 18
Average age (Range) 38.5(23-54)
Gender

Females 13 (81.2)

Males 3(18.7)
Educational level

Secondary 1(6.2)

University 15(93.7)
Country

Ukraine 5(31.25)

China 3 (18.75)

Iran 2 (12.50)

Brazil 2 (12.50)

Egypt 1(6.25)

Mexico 1(6.25)

Colombia 1(6.25)
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Living in Quebec (years)
<1 11 (68.7)
1-2 4 (25)
2-3 1(6.2)
French courses (level) 14 (77.7)
Beginner 3(21.4)
Intermediate 8 (57.1)
Advanced 3(21.4)
Musical experience
Number of participants (%) 9(43.7)
Mean years 3.54

Procedure

Participants were tested three times: before (week 1) and after (week 8) the waiting period, and
after eight weeks of choir (week 16). The procedure was the same as in Study 1 (see Figure 7 for
study’s experimental design).

. . . . @ 2 . 2 . > O & O o
Assessments:
Language
Mood

Feelings of belonging

Figure 7. Experimental design of Study 2

Material

The same measures used in Study 1 were employed to assess participants' mood (Visual
Analogue Mood Scales), sense of group belonging (Inclusion of Other in Self scale, IOS), and
self-assessed French proficiency (questionnaire). In addition, a picture description task was
included to obtain a connected speech sample for assessing oral production and fluency. This
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task was adapted from the Picnic Scene Test in the Western Aphasia Battery (WAB)*.
Participants were asked to describe the scene using their own words and phrases. The task was
untimed and conducted on a computer; speech productions were recorded following the same
procedure as in Study 1.

Data analysis

Data were analyzed using R software (version 4.3.3)*!. Linear mixed-effects models (LMMs)
were used, with Time (Week 1, Week 8, and Week 16) as a fixed effect and a random intercept
for participants to account for repeated measures. Models were fitted using restricted maximum
likelihood (REML), and Satterthwaite’s method was used to approximate degrees of freedom for
the significance testing of fixed effects. When applicable, post hoc comparisons were adjusted
using the Holm correction.

To examine the effect of choir participation on language improvement while controlling for
baseline French proficiency, an LMM was fitted with fixed effects for Time (Week 1, Week 8,
Week 16), French level (coded from O to 8), and their interaction, along with a random intercept
for each participant.

To assess the relationship between self-assessed French proficiency and actual performance on
the picture description task, Pearson correlation coefficients were calculated separately at each
time point.

Results
Self-reported French proficiency

Participants reported substantial improvements in their French speaking proficiency, increasing
from Week 1 (M =2.59, SD =1.28) to Week 16 (M =4.00, SD=1.46; p=1.25, p<.001, Holm-
adjusted p=.0001). This gain was also significant between Week 8 (M =2.94, SD=1.43) and
Week 16 (f=0.90, p=.003, Holm-adjusted). They also reported significant gains in their French
listening comprehension, with scores rising from Week 1 (M =3.32, SE=0.38) to Week 16
(M=4.07, SE=0.38; p=.009, Holm-adjusted p=.02), and from Week 8 (M =3.38, SE=0.38)
to Week 16 (p =.03, Holm-adjusted). However, no significant changes were observed in their
self-assessed French reading proficiency across the three time points (p >.05; see Figure 8).
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Figure 8. Self-assessments of French proficiency across sessions. Mean scores for French
speaking (A), understanding (B), and reading (C) (solid lines), along with standard error of the
mean (SEM), at Week 1 (baseline), Week 8 (post-waitlist), and Week 16 (post-choir). Ratings
were made on an 8-point Likert scale, where 0 indicates “none” and 7 indicates “excellent”
French proficiency.

Picture description

Participants’ responses in the picture description task were transcribed using an Al-based speech
recognition tool (https://www.veed.i0/). The transcriptions were reviewed and corrected by the
first author. Overall, 72% of the responses were accurately detected by the automated algorithm.
The number of intelligible words produced by each participant is presented in Figure 9.
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Figure 9. Picture description test. Mean number of orally intelligible words produced in the
Picnic Scene, along with the corresponding standard errors (SEM) at weeks 1 (baseline), 8 (post
waitlist) and 16 (post choir) of study 2.

As can be seen, participants produced significantly more words after the choir intervention at
Week 16 (M =106, SD =58.2) compared to Week 1 (M=75.7, SD=47; =30.22, p<.001,
Holm-adjusted p=.0005) and Week 8 of the waiting period (M =79.8, SD=48.3; p=-26.06,
p=.002, Holm-adjusted). No significant difference was found between Week 1 and Week 8
(B=4.17, p=.56, Holm-adjusted p=1.00), suggesting that the increase in word production
occurred after choir participation, rather than during the waiting period.

Results from the covariate analysis revealed that participants’ nitial French proficiency was a
significant predictor of their performance on the picture description task (p =.05), indicating that
individuals with higher baseline proficiency tended to produce more words overall. However, the
interaction between Time and French level was not statistically significant at either Week 8
(p=.33) or Week 16 (p =.93). This suggests a negligible moderating effect of initial proficiency
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on performance gains over time, implying that the benefits of choir participation were relatively
consistent across varying proficiency levels.

Correlation analyses further supported this finding. A moderate and significant correlation was
observed between participants' self-reported speaking proficiency and their actual performance
on the picture description task (R =.52, p=.0001), indicating good alignment between subjective
and objective measures.

Finally, when pooling data from Week 1 and Week 8 (ie., during the waiting period), a moderate
and significant positive correlation was found between scores on the sentence repetition task and

the picture description task (R =.56, p <.0001; see Figure 10), further validating the consistency
of language performance measures across different tasks.

200

150

50

Picture Description Task
(Number Of Intelligible Produced Words)

0.00 0.25 0.50 0.75
Sentence Repetition Task
(Proportion Of Intelligible Repeated Words)

Figure 10. Correlation between the Sentence Repetition Task (SRT) and the Picture
Description Task. Each dot represents the scores of one participant.
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Sense of belonging

No significant change in IOS scores was observed over the waiting period (B=-0.18, p =.63).
However, participants' sense of group belonging improved following choir participation
(B=0.79, p=.03). Pairwise comparisons revealed a significant increase in IOS scores from Week
1 (M=4.23,SD=1.71) to Week 16 (M =5.02, SD=1.39; B=0.79, p =.03, Holm-adjusted). A
significant improvement was also found between Week 8 of the waiting period (M =4.06,

SD = 1.52) and Week 16 of choir participation (B = 0.96, p =.02, Holm-adjusted; see Figure 10).
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Figure 11. Sense of group belonging. Mean scores and standard errors of the mean (SEM) of
sense of group belonging scores at weeks 1 (baseline), 8 (post wait) and 16 (post choir) of the

study
Mood

Although participants reported feeling slightly happier at Week 1 (M =8.37, SD =2.62) than at
Week 8 (M=7.58, SD=2.88) and Week 16 (M= 7.38, SD =2.63), this difference was not
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statistically significant (p=-0.39, p =.60). No significant changes were observed in other mood
dimensions, including energetic, sad, confused, tired, and angry (all p > .05).

Discussion

In line with Study 1, results from the second study revealed a positive impact of choir
participation on sense of group belonging??>*?*3% and self-reported French proficiency. The
important finding is that the picture description task used here in Study 2 revealed significant
improvements in participants’ oral production, consistent with prior research®! 34> No
significant improvements in mood were observed though.

GENERAL DISCUSSION

Across two studies, we examined the impact of choir participation on newcomers' linguistic,
emotional, and social integration. We hypothesized that singing in a group for eight weeks would
enhance French proficiency, improve mood, and strengthen the sense of group belonging
compared to a non-singing control period. The results largely supported these predictions.

In both studies, participants reported significant improvements in self-assessed French
proficiency, particularly in speaking and understanding. These subjective gains were supported
by qualitative accounts of increased confidence, vocabulary growth, and more positive attitudes
toward the French language. To assess language skills objectively, we used a sentence repetition
task in Study 1 and a picture description task in Study 2. While both tasks tapped into similar
skills such as pronunciation, only the measure of spontaneous, connected speech proved sensitive
to the effects of choir participation. Participants in Study 2 produced significantly more words
after the group singing activity. suggesting enhanced verbal fluency. This aligns with previous
research highlighting the language-learning benefits of singing®*>-!” and extends these findings
beyond song-specific vocabulary to broader linguistic competence.

Importantly, these language proficiency gains were captured using a semi-automated, Al-based
speech transcription tool. The high agreement between automated and human ratings in our
studies underscores the potential of machine learning tools as valid, efficient, and scalable
alternatives to time-consuming human evaluation. Automated transcription not only reduces
costs and effort but also minimizes risks of human bias and fatigue*.

Both studies also revealed a consistent and significant improvement in participants’ sense of
group belonging following choir participation. Participants described the choir as a welcoming
space that promoted connection, cultural exchange, and mutual support—what some called a
“small society.” These findings build on earlier work demonstrating the social bonding effects of

19.22-24 28 29 33-36

group singing , and extend it to a new population: newcomers with diverse cultural
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backgrounds and urgent integration needs. This adds to the literature, which has primarily

focused on university students or amateur choristers!®-227242%,

Notably, the benefits of choir participation were observed across varying levels of French
proficiency. Covariate analyses showed that baseline language skills did not significantly
moderate the observed improvements, suggesting the accessibility of choir-based activities for
individuals with a wide range of linguistic backgrounds. Moreover, significant correlations
between self-reported and objective measures of language proficiency suggest that participants
had a realistic understanding of their progress.

Contrary to expectations, however, no significant improvements in mood were observed in Study
2, despite the positive emotional effects seen in Study 1. Several factors may account for this
discrepancy, including elevated baseline happiness scores in Study 2 and the possibility that
direct self-evaluation of mood may be perceived as intrusive or culturally inappropriate by
individuals in the midst of adjusting to a new country. Social desirability bias, known to be

elevated among newcomers*’*®

, along with potential questionnaire fatigue due to repeated
testing, may have influenced responses. While self-reports are valuable and widely used in the
literature, incorporating objective indicators of well-being in future research would be beneficial.
Biomarkers such as cortisol and oxytocin may provide deeper insights into physiological

responses to social bonding and well-being?>=7-2%4°

Future studies would benefit from incorporating more objective measures of both well-being and
social communication. Including a non-musical active control group (e.g., a drama group, a
conversation class) and implementing randomized group assignments would also strengthen
causal conclusions. The present findings offer a strong rationale for pursuing these directions.

Taken together, these studies reinforce the potential of choir singing as a low-barrier, engaging,
and multifaceted tool for newcomer integration. By simultaneously supporting language
development, social connection, and emotional adjustment, choir participation emerges as a
promising complement to more traditional integration strategies.
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