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Abstract

Crescendo is a music-based social and emotional learning (SEL) programme designed
for primary/elementary school children living in disadvantaged communities. It is a
community-led, orchestra-delivered, and evidence-informed initiative aimed at improving
children’s musical and SEL outcomes through sustained engagement. Children growing up
in socioeconomically disadvantaged areas often experience challenges with SEL and limited
access to orchestral music education. However, emerging research suggests a relationship
between music participation and SEL development. This study evaluated the initial impact
of Crescendo on 559 children aged 5-6 in their first year of participation (Year 1 of 7). A
quasi-experimental, rolling cohort design compared pupils in four participating Crescendo
schools with pupils in four matched control schools not receiving the programme. Outcome
measures included music skills (beat, pitch, and reaction to music) and SEL (behavioural
self-regulation). The findings indicated significant positive effects of the programme across
all outcome domains, with moderate effects observed in self-regulation (Cohen’s d = 0.29)
and reaction to music (Cohen’s d = 0.21) compared to control schools. These results suggest
that collaboration between orchestral musicians and educators can positively influence
young children’s musical and SEL development in resource-constrained settings. The
findings also underscore the importance of clearly defined programme models to support
replication and scalability.

Keywords: music education; social and emotional learning (SEL); primary schools; quasi-
experimental study; disadvantaged communities

1. Introduction

Universal programmes aim to support the participation of all children, regardless of
academic ability or social and emotional development. During the early years, univer-
sal programmes are particularly important as they offer opportunities for learning and
peer interaction, which foster the development of academic and social and emotional
learning (SEL) skills. This is especially crucial for young children experiencing challenges
in psychosocial development due to neurocognitive difficulties or disadvantaged home
environments (Noble et al., 2007).
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There is a well-evidenced relationship between socioeconomic status and child de-
velopment. For example, in a longitudinal cohort study of typically developing children
and adolescents aged 4-22 years, Hair et al. (2015) found that poverty exerts an indi-
rect influence on academic achievement through its impact on children’s brain structure,
thereby suggesting a neurodevelopmental pathway linking socioeconomic disadvantage
to learning outcomes. Moreover, children from low-income families scored, on average,
4-7 points lower on standardised academic tests (p < 0.05).

The specific relationship between poverty, social deprivation, and reduced emotional
wellbeing is well established (Eamon, 2001; Kirkbride et al., 2024). Kirkbride et al. (2024)
report that individuals exposed to greater social disadvantage, including poverty, housing
instability, limited access to education and employment, and broader social deprivation,
are significantly more likely to experience mental and emotional health problems, such
as depression, anxiety, and psychotic disorders, across the life course. Therefore, early
childhood programmes must provide inclusive, engaging, and developmentally appro-
priate conditions that accommodate children from diverse biopsychosocial backgrounds
(Arasomwan & Mashiy, 2021; Gay, 2018; Zhukov et al., 2021). Furthermore, it is essential
that universal programmes targeting SEL use evidence-informed approaches, such as the
SAFE (Sequenced, Active, Focused, Explicit) framework (Durlak et al., 2011).

It is also important that young children are not excluded from participating in arts and
cultural activities that support SEL development. Higher music education, including orches-
tral music, contributes significantly to cultural capital and community engagement (Gaunt
etal., 2021). However, research shows that children from disadvantaged communities often
lack opportunities to participate in orchestral music and performance (Boal-Palheiros et al.,
2022; Ellis, 2021; Osborne et al., 2016; Williams & Berthelsen, 2019; Williams et al., 2023),
with the cost of instruments and tuition being a major barrier (D’Alexander, 2015; Ellis,
2021; Sportsman, 2011). This highlights the need to develop inclusive music education
programmes that are accessible to children from resource-constrained backgrounds.

1.1. Social and Emotional Learning and Music

Social and emotional learning (SEL) is essential for educational success, health, and
psychological wellbeing (Greenberg et al., 2017). The Collaborative for Academic, So-
cial, and Emotional Learning (CASEL) framework defines SEL as comprising five core
competencies: self-awareness, self-management, social awareness, relationship skills, and
responsible decision-making (Borowski, 2019). A growing body of research suggests a
connection between SEL development and music engagement (Boal-Palheiros & Ilari, 2023;
Dumont et al., 2017; Edgar, 2013, 2017; Kiipana, 2015; Sportsman, 2011; Zhang & Talib,
2023; Poland, 2021).

This paper focuses on one specific aspect of SEL: self-regulation. In the CASEL
framework, self-regulation falls under the self-management domain, and within the social
cognitive theory framework of Schunk and Zimmerman (2012), it is described as operant
self-regulation involving goal-setting, self-monitoring, and strategic behavioural control.

Several international initiatives, such as El Sistema (Booth & Tunstall, 2016; Bolden
et al., 2021; Govias, 2011; Ilari et al., 2016; Sperling et al., 2023), Big Noise (Moore & Harkins,
2017; Harkins et al., 2016; Jindal-Snape et al., 2021), and In Harmony (Hallam & Burns, 2023;
Howell, 2021; Lord et al., 2013), have integrated orchestral music as a tool for supporting
children’s broader development. Proponents of El Sistema claim that ensemble music
can have a socially transformative impact, enriching the lives of children, their families,
and their communities by fostering deep engagement (Burns & Galbraith, 2016; Moore &
Harkins, 2017).

https:/ /doi.org/10.3390/educscil6010092


https://doi.org/10.3390/educsci16010092

Educ. Sci. 2026, 16, 92

30f22

Despite growing enthusiasm for orchestra-related programmes, they are often de-
livered as supplementary activities outside of the school day, raising concerns around
accessibility, cost, and time demands for disadvantaged families (Fasano et al., 2019). Al-
though programme structures vary, common features of orchestra-related programmes
include the following;:

e A programme linked to an orchestra where orchestra-linked staff work within schools
to deliver music lessons;

e Instrumental instruction in small or full class groups with orchestra-related instru-
ments (e.g., showcasing an instrument, i.e., violin, piano, flute, and bass);

e  Participation in ensemble performance (e.g., students’ recitals or collaborative perfor-
mances with orchestra-linked musicians);

e  Visits and demonstrations by orchestral musicians playing music typical of a specific
instrument (e.g., Peter & the Wolf by Prokofiev or folk or popular music);

e  Musicianship activities focusing on rhythm, pitch singing, and body and classroom
percussion (e.g., teachers guiding students to practice rhythm and pitch by singing
‘Jingle Bells’).

However, several critiques have been levelled at these programmes. First, many lack
clearly defined theoretical models and fail to specify intervention components (Poland,
2021), which hinders replication, evaluation, and comparison across settings. Second, there
is a scarcity of robust impact evaluations assessing effects on children’s developmental
outcomes (Boal-Palheiros & Ilari, 2023; Haley, 2001; Kraus et al., 2014; Provenzano et al.,
2020; Dyson & Raffo, 2007; Poland et al., 2023). One exception is an experimental evaluation
of El Sistema (Alemdn et al., 2016), which reported small effects on children’s self-control
(effect size = 0.01, p = 0.06) and behavioural difficulties (effect size = 0.08, p = 0.09); however,
reinforcing previous criticisms, the intervention in the study was not well defined.

Third, some critiques highlight a mismatch between public claims of inclusion and
actual practices, suggesting that these programmes may exclude marginalised children in
practice (Baker, 2022). The Crescendo programme evaluated in this paper aims to address
these limitations by offering a clearly defined, inclusive, and school-integrated approach to
orchestral music and SEL development in disadvantaged communities.

1.2. Crescendo in Practice

Crescendo is a social and emotional learning (SEL) and music education programme
targeting primary-aged school children in socioeconomically disadvantaged areas (Poland
et al., 2023). The programme is community-led and currently delivered through a collabora-
tion between local community organisations, a regional orchestra in Northern Ireland (NI),
and a local university (Innovation Zones at Queen’s University Belfast). Delivery takes
place within primary schools located in two economically and socially marginalised com-
munities that differ in religious and political demographics and were historically impacted
by the Northern Ireland conflict, known as the “Troubles’ (McBride, 2023).

Post-conflict communities in Northern Ireland continue to experience high levels
of marginalisation, educational disadvantage, and sectarian division (Browne & Dwyer,
2014). Children in economically deprived contexts often face challenges in developing
social relationships, emotional recognition, and emotional regulation (Cipriano et al., 2023).
However, research suggests that participation in arts-based activities, including music,
may enhance adaptability, focus, and self-discipline in these students (Sportsman, 2011).
Furthermore, music is increasingly recognised for its peacebuilding potential in divided
societies (Howell, 2021).

Crescendo offers universal, inclusive lessons for all children in participating schools
from Year 1 to Year 7, effectively making it a seven-year developmental programme. The
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programme is designed to be inclusive of all children, regardless of physical, psychological,
or social circumstances (Poland, 2021). Importantly, it also serves children from both
Catholic and Protestant communities, contributing to cross-community engagement and
reconciliation in the Northern Ireland context (Poland et al., 2023).

To address critiques of existing orchestral programmes, particularly those modelled on
El Sistema, regarding lack of theoretical clarity and implementation detail, the Crescendo
model is described using both a logic model (Figure 1) and the Template for Intervention
Description and Replication (TIDieR) checklist (Table 1). The logic model outlines the
programme’s theoretical foundations, inputs (resources), outputs (activities), and intended
outcomes. The TIDieR checklist provides detailed information on the specific components
and delivery of the Year 1 version of Crescendo, which targets children aged 5-6. These
frameworks enhance the transparency and replicability of Crescendo for researchers, prac-
titioners, and policymakers (Hoffmann et al., 2014), and support future adaptation, scaling,
and implementation with fidelity.

Theory of Change: Ecological Systems Theory

>

Theory of Action: Music and SEL Theories e.g., SAFE Practices

>

Partners Activities Outputs Short-Term Outcomes Long-Term Outcomes
- Community Orchestral music - Teacher and musician |- Improved SEL skills |- Improved health, wellbeing
organisations lessons collaboration on social |- Improved music skills| and social outcomes
- Schools Teacher and musician and emotional learning|- Family engagement |- Improved attendance
Orchestras collaboration on (SEL) and music in education and attainment
- Academia SEL and music - Research - Increased pupil and
Policy Makers Community events - Community family aspiration

Public performances

cooperation
Family involvement
with orchestral
music and culture

Increased social cohesion
(peacebuilding)

Evidence informed

policy making

Assumptions

External Factors

Developing music and SEL through all the school years starting in Year 1
Implementation fidelity

Community support and funding are sustained

Figure 1. Overarching Crescendo logic model.

Table 1. Participant flow through the study.

Control Participants

Crescendo Participants

Four Control Schools from Colin and Shankill Area
(No Crescendo) Within Designated Neighbourhood

Renewal Areas (Pupils = 255)

Four Crescendo Schools from Colin and Shankill Area
Receiving Crescendo Since 2017 Within Designated

Neighbourhood Renewal Areas (Pupils = 304)

Cohort 2018

Self-regulation at pre-test (1 = 143) and post-test (n = 142)

Cohort 2021

Self-regulation at pre-test (1 = 146) and post-test (n = 148)

Cohort 2021

Self-regulation at pre-test (1 = 244) and post-test (1 = 216)

Beat at pre-test (1 = 134) and post-test (1 = 120)
Pitch at pre-test (n = 135) and post-test (n = 123)
Reaction to music at pre-test (1 = 136) and post-test (n = 123)

Beat at pre-test (1 = 179) and post-test (1 = 202)
Pitch at pre-test (n = 183) and post-test (n = 203)
Reaction to music at pre-test (1 = 185) and post-test (n = 205)
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1.3. Theoretical Underpinning

The main theory of change underpinning Crescendo is Bronfenbrenner’s Ecological
Systems Theory (EST) (Bronfenbrenner, 1979), which conceptualises child development as
occurring within a nested set of environmental systems, ranging from immediate settings
such as family and school (microsystems) to broader societal and policy contexts (macrosys-
tems). Crucially, the theory posits that children are not only influenced by these systems
but also act upon them, creating a dynamic, reciprocal process. Bronfenbrenner and Morris
(2006) later refined the model into the Process—Person—Context-Time (PPCT) framework,
emphasising the importance of developmental processes over time.

Applied to Crescendo, this theoretical model recognises that programme delivery
within the school setting can generate ripple effects, impacting not just individual students,
but families, school environments, and the wider community. In this sense, Crescendo
positions children as potential agents of change, with the programme acting as a mechanism
to support both individual development and broader system-level transformation (Paquette
& Ryan, 2001). This perspective expands the familiar adage ‘it takes a village to raise a child’
(Reupert et al., 2022) to include ‘it takes children to raise the village’, and, in Northern
Ireland’s divided context, potentially ‘raise many villages.’

The theory of action for Crescendo draws on core principles of social and emotional
learning (SEL). Specifically, it follows the SAFE framework (Sequenced, Active, Focused,
Explicit), an evidence-informed model for effective SEL programme design (Durlak et al.,
2011; Taylor et al., 2017). Crescendo realises these principles as follows: Sequenced: SEL and
musical learning are developmentally structured across the seven-year programme, begin-
ning with the development of basic music and SEL skills (e.g., beat and self-regulation) and
focusing on more advanced skills in the later years (e.g., ensemble playing and relationship
skills). Active: Children engage directly through singing and instrumental instruction, us-
ing music-making as a context to practise SEL competencies such as self-management and
relationship skills. Focused: Dedicated time and roles are assigned to SEL and music skill
development, led collaboratively by musicians and classroom teachers. Explicit: SEL goals
are made transparent to all stakeholders, and programme fidelity is supported through the
use of the Crescendo logic model (see Figure 1).

By combining Bronfenbrenner’s ecological perspective with the SAFE principles of
SEL, Crescendo is positioned as both a child development intervention and a community-
strengthening initiative (O’Hare et al., 2022). Its universal, long-term design ensures both
depth and breadth of impact.

1.4. Outcomes

As a seven-year developmental programme, Crescendo is designed to support the
progressive acquisition of both musical and social-emotional learning (SEL) skills. In the
early years, the focus is on foundational skills such as self-regulation, while more complex
SEL competencies, such as interpersonal relationships and responsible decision-making,
are introduced and strengthened in later stages (Poland et al., 2023). Similarly, the music
curriculum begins with core musical elements such as beat and pitch, progressing to more
advanced instrumental and ensemble performance skills in later years.

Crescendo articulates a broad set of long-term outcomes for multiple stakeholder
groups, including pupils, teachers, families, communities, researchers, and policymakers.
For pupils, the development of social and emotional learning (SEL) skills, particularly
self-regulation, is foundational to academic success. The ability to manage attention,
emotions, and behaviours directly influences a child’s capacity to engage in learning tasks.
A large body of research, spanning over four decades, links SEL competencies to improved
academic attainment (Corcoran et al., 2018; Durlak et al., 2022).

https:/ /doi.org/10.3390/educscil6010092


https://doi.org/10.3390/educsci16010092

Educ. Sci. 2026, 16, 92

6 of 22

Beyond academic outcomes, early self-regulation is associated with a wide range of
positive life-course outcomes across domains such as health, wellbeing, employment, and
justice. A meta-analytic review by Robson et al. (2020) states:

‘Self-regulation in early school years was positively related to academic achieve-
ment (math and literacy) and negatively related to externalising problems (aggres-
sive and criminal behaviour), depressive symptoms, obesity, cigarette smoking
and illicit drug use, in later school years (~age 13). Results also showed that
self-regulation in early school years was negatively related to unemployment,
aggressive and criminal behaviour, depression and anxiety, obesity, cigarette
smoking, alcohol and substance abuse, and symptoms of physical illness in
adulthood (~age 38).”

This evidence underscores the importance of self-regulation as a skill that should be
developed in the early years. Crescendo does not ignore the importance of co-regulation
and relationship skills, but this is targeted later in the Crescendo model and not focused on
in this study. Regardless, this evidence provides a strong rationale for embedding high-
quality, evidence-informed self-regulation development in early years education settings
for future readiness and wellbeing. Furthermore, Crescendo, through its integrated and
sustained approach, aims to support such development not only for individual pupils but
also as a catalyst for wider community wellbeing and resilience.

In addition, family engagement in education is recognised as a critical factor in chil-
dren’s educational success. Studies consistently show that parental involvement in school-
ing is positively associated with academic performance, motivation, and wellbeing (Nye
et al., 2006). Crescendo supports these pathways to success by actively engaging families
in the educational process and fostering school-community collaboration.

1.5. Activities and Outputs

A key feature of Crescendo delivery is the collaborative partnership between teachers
and musicians, working together to develop both social-emotional learning (SEL) and
music skills. This professional collaboration between instrumental music teachers (music
experts) and class teachers (pedagogical experts) ensures a balanced and sustained focus
on Crescendo’s core outcomes in music and SEL.

Musicians work alongside teachers during Crescendo lessons, employing consistent
SEL development techniques such as classroom management strategies (e.g., the ‘eyes on
me’ cue to gain attention). Meanwhile, teachers reinforce the musical content through-
out the rest of the school week, for example, by revisiting songs and musical activities
introduced in Crescendo sessions.

Learning occurs not only with students but also among educators and music asso-
ciates, as Crescendo facilitates knowledge exchange and capacity building between these
professional groups (B. A. Johnstone, 2016; A. B. Johnstone, 2019). Although the specific
musical development strategies used in Crescendo are not explicitly detailed, the music
outcomes, such as mastery of pitch and beat, are explicitly targeted.

The music associate delivering the lessons is a recognised community musician affili-
ated with the orchestra. Additionally, orchestral players visit the schools during Crescendo,
particularly in the later years, enhancing students’ exposure to professional musicianship.

Finally, Crescendo includes a variety of community celebration events throughout the
year, fostering engagement among parents and the wider community. The programme
culminates in a final celebratory concert held at a prestigious venue, further strengthening
community participation and pride.
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1.6. Inputs

The logic model in Figure 1 illustrates the diverse range of stakeholders involved
in implementing Crescendo. The collaboration between community organisations, the
orchestra, and academic partners ensures that the programme is community-led, high-
quality, and grounded in robust research and evaluation, addressing the common criticisms
regarding the lack of rigorous evaluation in similar initiatives.

1.7. Research Questions

This study evaluates outcomes and processes for children aged 5-6 in their first year
of participation in the Crescendo programme, as outlined in the TIDieR checklist (Table 2).

Table 2. TIDieR checklist (Hoffmann et al., 2014) for Crescendo (Year 1 version for pupils aged 5-6
evaluated in this study).

No. Item

Crescendo Year 1: a music education and social-emotional learning (SEL)

1 o o
programme for Year 1 pupils in disadvantaged communities.

2 An evaluation study focused on Year 1 pupils, examining key outcomes: musicality
(beat, pitch, reaction to music) and self-regulation.

3 Lessons are collaboratively constructed by musicians and supported by teachers’
classroom management techniques targeting SEL development.
Pupils attend 16 weekly music classes across the second and third terms of their first
primary school year. Lessons include singing, playing basic instruments,

4 introductory musical activities, and listening to visiting classical musicians. Core

skills taught include beat and pitch recognition and repetition. Pupils also learn a
group/class song performed at the end-of-year inter-school gala alongside other
year groups in a civic venue with the national orchestra.

Provision is delivered through three primary agents: (1) Music associates
(community musicians employed by the orchestra) deliver weekly Crescendo

5 lessons; (2) Classroom teachers provide supplementary lessons integrated
throughout the school week; (3) Visiting orchestral musicians perform live at least
twice during the 16-lesson period.

Pupils receive face-to-face instruction in classroom settings, and are exposed to
classical music live through visiting musicians and via recordings (CD/video).

Crescendo lessons occur during a timetabled class period in the participating
schools, usually within the pupils’ regular classroom.

Crescendo is delivered 16 times, with each lesson lasting 25 min, during the latter
two school terms (mid-January to mid-June), culminating in a gala concert.

Personalisation and adaptation to suit individual classes are implemented by
respective music associates. Teachers provide after-class material accordingly.

Each music associate interprets standardised lesson plans, allowing them to select

10 their own class songs to teach throughout Crescendo.

Crescendo fidelity is maintained through: focus on self-regulation, pitch, beat, and
positive reaction to music across all 16 lessons; delivery in disadvantaged
communities; community involvement in planning; orchestral support;
collaboration between teachers and musicians; active singing and music-making;
universal access to all pupils aged 5-6; and an end-of-year public performance with
community and family participation.

11

Delivery quality is ensured by continuous professional development workshops for

12 : . . .
both teachers and music associates prior to programme delivery.

This study addresses the following research questions:

1. Outcome evaluation: Does participation in Crescendo improve self-regulation in
5-6-year-old children? (self-regulation);

https:/ /doi.org/10.3390/educscil6010092
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2. Outcome evaluation: Does participation in Crescendo improve pitch, beat perception,
and reaction to music in 5-6-year-old children? (pitch, beat, and reaction to music).

Implementation process evaluation: What are stakeholders’ perspectives on the imple-
mentation processes of the programme?

2. Methodology
2.1. Design

This study employs a mixed-methods design. A quasi-experimental approach evalu-
ates outcomes addressing research questions 1 and 2. Qualitative data explores stakeholder
views on implementation processes (research question 3). Although Crescendo has several
features outlined in the logic model and TIDieR checklist, the day-to-day implementation
and engagement are informed by key stakeholder perspectives gathered through a partici-
patory process. Between 2018 and 2022, views from parents, pupils, music associates, and
school staff were collected via interviews and focus groups at various time points. This
qualitative data is not subjected to thematic analysis; rather, it illustrates how stakeholders’
voices are integrated into the implementation process and provides insight into the mecha-
nisms influencing programme outcomes. For further extensive background on qualitative
methods and closer exploration of relationships between qualitative and quantitative data,
see Poland (2021).

All quantitative analyses were conducted using IBM SPSS Statistics (Version 29).
Missing data were examined for both patterns and proportion (<5% across variables).
Cases with incomplete data were treated using listwise deletion, as the level of missingness
was minimal and random.

2.2. Ethics

Ethical approval for all data collection and use in this study was granted by a university
research ethics committee.

2.3. Participants

This quasi-experimental evaluation involved 559 children in total, comparing Year
1 pupils in four Crescendo schools to those in four matched control schools without
Crescendo provision. The Crescendo schools were an opportunity sample, as Crescendo
was already being delivered in these four schools. The control schools were chosen and
matched based on their location in a disadvantaged community; in fact, they were chosen
from the same two communities in West Belfast where Crescendo had already been estab-
lished. Arguably, this controlled for a significant amount of community-level/place-based
variability. In addition, pupil gender and pupil pre-test scores were covariates controlled
for in the regression analysis.

The quasi-experimental design therefore included 559 pupils within eight schools (four
Crescendo and four matched control schools). Although statistical power was primarily
constrained by the number of school clusters in the opportunity sample, a sample size
calculation for a power =80% to detect a typically moderate educational effect size (d = 0.3)
at a significance level of 0.05 would require a sample of 178 in each group. This N was
exceeded in both the intervention and control groups.

All eight schools are situated within disadvantaged neighbourhood renewal areas as
defined by Northern Ireland Statistics and Research Agency (NISRA, 2024), the 36 areas
in Northern Ireland with the highest levels of deprivation. The schools and communities
are segregated by religion into Catholic and Protestant areas, which is typical in Northern
Ireland. Although this demographic context is provided in Table 3, it was not included in
the data analysis.
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Table 3. Primary school children in research by school and community area.

School Number of Percent of
School Religion Pupils Total Pupils Male Female
School A (Crescendo,
Shankill Area) Protestant 40 7.2 18 22
School B (Crescendo,
Shankill Area) Protestant 36 6.4 18 18
School C (Crescendo, Catholic 93 16.6 48 45
Colin Area)
School D (Crescendo, Catholic 135 242 71 64
Colin Area)
Total Crescendo 304 54.4 155 149
School E (Control,
Shankill Area) Protestant 34 6.1 17 17
School F (Control,
Shankill Area) Protestant 75 13.4 31 44
School G (Control, Colin Catholic 39 70 17 ”
Area)
School H (Control, Colin ., 1 107 19.1 54 53
Area)
Total Control 255 45.6 119 136
Overall Total 559 100.0 274 285

2.4. Participant Flow Chart

The flow chart (Table 1) shows the number of pupils assessed for the four different
outcome variables (self-regulation, beat, pitch, and reaction to music). The pre- and post-
music assessments were conducted in 2021. However, the pre- and post-self-regulation
assessment used a rolling cohort design with pupils from Crescendo schools being pre- and
post-assessed in two different cohorts (2018 & 2021).

2.5. Outcome Measures

This study includes two main outcome measures: a self-regulation assessment con-
ducted by class teachers and a music assessment conducted by an orchestral musician.
Both assessments were conducted before and after the Crescendo programme delivery
(pre/post). The same trained music assessor conducted the music assessments for all
children in both Crescendo and control schools. Teachers assessed pupils within their own
classes. For further extensive background on outcome measures and their development,
see Poland (2021).

2.5.1. Self-Regulation Measurement

Behavioural self-regulation was measured using questions adopted from the Child
Self-Regulation and Behaviour Questionnaire (CSBQ; Howard & Melhuish, 2017). This
subscale specifically targets behavioural self-regulation in children aged 5-6. Behavioural
self-regulation is defined as the observable manifestations of cognitive and emotional
self-regulation (Geng, 2021; McClelland et al., 2007), making it feasible for teachers to assess
observable behaviours in this study.

The six items are as follows:

Regularly unable to sustain attention;
Waits their turn in activities;

Good at following instructions;

Not able to sit still when necessary;
Is cooperative;

AN

Is impulsive.
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Responses are scored on a five-point Likert scale ranging from 1 (Not true) to
5 (Very true) (Howard & Melhuish, 2017). Items 1, 4, and 6 are reverse-scored. The scale
demonstrates very good reliability, with a Cronbach’s alpha of 0.89 reported in previous
research (Howard & Melhuish, 2017) and 0.83 in this study.

2.5.2. Music Assessment

Music skills were assessed using the Early Years Musicality Measure (EYMM; O'Hare
et al., 2025), building on pilot work by (Poland et al., 2023) and incorporating elements
from the Sounds of Intent (2024), particularly criteria R4 and R5 from the framework:

R1: Encounters sounds.

R2: Shows an awareness of sound.

R3: Reacts to simple patterns in sound.

R4: Recognises musical motifs and the relationships between them.

R5: Attends to whole pieces of music, anticipating prominent structural features and responding to
general characteristics.

The music assessor evaluates three domains: beat, pitch, and reaction to music.

Beat:

The assessor first demonstrates a nursery rhyme by clapping to the beat and then asks
children to clap along to a different nursery rhyme without clapping themselves. Children
are rated on a scale from 1 to 5:

1 = Very little attempt;

2 = Attempts clapping, but with little or no regular rhythm;

3 = Claps with some regular rthythm but not in time with the beat;
4 = Claps a regular rhythm in time with the beat for a short period;
5 = Claps in time with the beat for most or all of the rhyme.

Pitch:

The assessor sings two notes per child, asking whether they are the same or different.
The notes are always at least a tone apart. If the child detects a difference, they are asked if
the second note is higher or lower, and whether the notes are close together (tone interval)
or far apart (fifth or sixth interval). Scores are as follows:

1 = Does not recognise that pitches were sung;

2 = Does not recognise differences between pitches;

3 = Recognises pitches are different;

4 = Identifies whether the second pitch is higher or lower;

5 = Identifies whether pitches are far apart or close together.

Reaction to Music:
Children are scored on a 1 to 5 scale based on their engagement, mapped to the Sounds
of Intent framework:

1 = Little to no focused engagement (below R3);

2 = Attentive to music for short periods;

3 = Emotionally engages or reacts to musical features (tempo, dynamics), verbally or
visually;

4 = Sustained engagement for most of the piece, including criteria from 2 and 3;

5 = Engages with music as a ‘narrative in sound’ (above R5).

Note: Since these assessments are single-point observations, reliability metrics (e.g.,
Cronbach’s alpha) cannot be calculated.
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3. Results

The findings in this study draw on both quantitative and qualitative data, which have
been analysed below.

3.1. Quantitative Data

As can be seen from Table 4 and graphically in Figure 2, scores across all four outcomes
increased for both the intervention and control groups between pre-test and post-test. To
test whether the outcomes in the intervention group increased more than in the control
group, a linear multiple regression model was conducted for each outcome, which con-
trolled for both the relevant pre-test score and gender. The beta coefficient associated with
the group allocation variable (intervention or control) was interpreted as the difference (on
average) between intervention and control at post-test. The dependent variable for each
model was the relevant outcome score at post-test.

Mean Score (+SD)
w

Beat Pitch Reaction to Music Behavioural
Self-Regulation
Outcome Domain
Il Crescendo Pre [ Crescendo Post Control Pre Control Post

Figure 2. Mean pre- and post-test scores (£SD) for the Crescendo and control groups across four
outcome domains.

Table 4. Comparison of mean pre-test and post-test scores for the Crescendo and control groups for
each outcome.

Crescendo Effect Size (d) Control Effect Size (d)
Mean (SD) n ect size Mean (SD) n ect size
Outcome [95% CI] [95% CI]
Pre Post Pre Post
Music Outcomes
3.69 4.38 3.82 441
0.65 0.62
Beat (1.11) (1.00) (1.06) (0.84)
134 120 [0.40, 0.90] 179 202 [0.41, 0.83]
2.67 2.85 2.66 2.89
. 0.17 0.22
Pitch (1.1) (0.99) B (1.1 (1.02)
135 123 [-0.07,0.42] 183 203 [0.02, 0.42]
Reaction to (;}'gg) (?ig) 0.13 é’gi) é'??) 0.12
music 136 123 [—0.11, 0.37] 185 205 [—0.08, 0.32]
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Table 4. Cont.

Crescendo Effect Size (d) Control Effect Size (d)
Mean (SD) n ect s1ze Mean (SD) n ect s1ze
Outcome [95% CI] [95% CI]
Pre Post Pre Post

Social and Emotional Learning

3.94 4.15 3.78 3.88

0.20 0.09
(1.08) (0.95) (1.12) (1.12) B
289 290 [0.04, 0.37] 44 16 [-0.09, 0.27]

Behavioural
self-regulation

Table 5 reports the results of the four regression models. The beta coefficient associated
with the group allocation variable (Intervention) was negative or zero, and not statistically
significant (<0.05) for two outcomes: pitch and beat.

Table 5. Linear regression models for each outcome, using the post-test score as the dependent variable.

Model 4
Behavioural
Self-Regulation

Model 1 Model 2 Model 3
Beat Pitch Reaction to Music

Unstandardised Beta Coefficients

(Standard Error)
Sig.
—0.10 —0.001 0.23 0.19
Crescendo (0.11) (0.12) (0.13) (0.06)
0.38 0.99 0.09 0.001
—0.08 —0.01 —0.28 0.01
Gender (0.11) (0.12) (0.13) (0.06)
0.49 0.92 0.03 0.83
0.12 0.06 0.22 0.75
Pre-test (0.05) (0.06) (0.05) (0.03)
0.02 0.32 <0.01 <0.001
4.04 2.71 2.51 0.97
Constant (0.23) (0.18) (0.17) (0.12)
<0.01 <0.01 <0.01 <0.001
Adjusted R? 0.02 —0.01 0.08 0.62
Model N 266 269 272 490

For the two other outcomes—reaction to music and behavioural self-regulation—
pupils in the intervention group had higher scores than the control group at post-test,
demonstrating large effect sizes: reaction to music, d = 0.21 (p = 0.09), and behavioural
self-regulation, d = 0.29 (p = 0.001) (see Table 6). Model 4 (self-regulation outcome) is based
on a larger sample of data than models 1-3 (music outcomes). There was a larger sample
for the self-regulation analyses compared to the music outcome analyses. The reason for
this was that a rolling cohort design was used for the self-regulation analysis. That is, we
had two cohorts with the same pre/post-Crescendo data collected in the same way, with
the same-aged pupils, in the same classes, and in the same schools. The only difference
was that it was collected 3 years earlier. Ultimately, it gave us a bigger sample size and
data collected over a longer time period of Crescendo delivery. This increased the statistical
power and generalisability of the findings. We did not have equivalent data for the music
outcome data over the two cohorts.
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Table 6. The raw post-test mean scores (and standard deviations) for the Crescendo and control
groups and their associated effect sizes for each outcome.

Post-Test Means

Effect Size
Outcome (Standard Deviation) Sig. (Cohen’s d)
Crescendo Control [95% CI]
Music Outcomes
Beat 4.38 (1.00) 4.41(0.84) 0.38 —0.11 [-0.36, 0.13]
Pitch 2.85 (0.99) 2.89 (1.02) 0.99 —0.00 [—0.24, 0.24]
Reaction to music 3.25 (1.15) 2.95 (1.11) 0.09 0.21 [-0.03, 0.45]
Social and Emotional Learning
Self-regulation 4.15 (0.95) 3.88(1.12) <0.001 0.29[0.11, 0.47]

3.2. Qualitative Data

An important aspect of Crescendo implementation is involving and acting on the
voices of the key stakeholders within the four local schools that deliver Crescendo. Pupils,
musicians, teachers, and principals have contributed to many of the design and imple-
mentation features of Crescendo to date. In the main, all the key stakeholders viewed
participation in Crescendo as positive, with a range of benefits for each of the stakeholder
groups. These engagements and benefits are highlighted in the paragraphs below.

3.2.1. Students’ Perspectives on Crescendo

Students expressed engagement with the Crescendo programme and consistently
described the sessions as enjoyable and motivating. As one pupil noted, ‘I really like it
because it’s fun and we get to play instruments’ (Student A). Beyond enjoyment, pupils
also recognised long-term benefits, often linking their participation to future opportunities.
For example, one student explained, ‘I like this experience because when we grow up
and apply for jobs or university, we can say we can play an instrument’ (Student B). The
programme also provided pupils with performance experiences with orchestral that they
considered meaningful. Reflecting on their visit to the Ulster Hall, a pupil recalled, “When
we went to the Ulster Hall, we had the chance to hear the Ulster Orchestra and even play
along with them’ (Student C).

Taken together, these comments illustrate that pupils not only found Crescendo highly
engaging, but also perceived the programme as offering valuable developmental opportu-
nities, both musically and for their broader future pathways.

3.2.2. Parents’ Perspectives on Crescendo

Parents also reported strong engagement with the Crescendo programme and de-
scribed clear benefits for their children. One parent highlighted the enjoyment their
child experienced and the noticeable increase in confidence: ‘Our child really enjoys
the Crescendo programme. She is now more willing to try new things in music, and her
confidence has grown a lot” (Parent A). Parents themselves also expressed enthusiasm
for being more involved in the programme, noting that participation helped them feel
connected to their child’s learning. As one parent explained, ‘I'd like to be more involved,
perhaps taking part once every term, so I can see what the children are doing’ (Parent B).

Collectively, these accounts illustrate that parents not only value the benefits the
programme brings to their children, particularly in confidence and musical exploration,
but also demonstrate their high engagement and a desire for deeper involvement in
Crescendo activities.
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3.2.3. Musicians’ Perspectives on Crescendo

Musicians are key partners in the implementation of the Crescendo programme, and
their insights played an important role in informing its ongoing design and development.
Several musicians described being highly engaged in the process and expressed a strong
commitment to strengthening links between the programme, families, and schools. Reflect-
ing on a recent Crescendo music festival, one musician explained how parental involvement
had evolved: ‘Parents joined in and tried some of the same activities as the children. They
were a bit shy at first, but once they were together in a group, most of them really got
involved’ (Musician A).

Musicians also highlighted potential benefits for programme development, particu-
larly in expanding opportunities for parental engagement. As one musician suggested, this
could take various forms, including ‘parent observation—where parents can come to watch
the children’s sessions, parent—child activity workshops, sessions designed specifically for
adults or families, or even small pop-up performances led by one or two musicians after
regular classes” (Musician A).

These perspectives indicate that musicians are not only active contributors to
Crescendo’s delivery but also perceive clear developmental benefits both in strengthening
parent—child musical interactions and in enhancing the overall richness and sustainability
of the programme.

3.2.4. Teachers’ Perspectives on Crescendo

Teachers across all participating schools demonstrated strong engagement with the
Crescendo programme. Their feedback underscored the value they placed on providing
musical opportunities that many children might not otherwise experience. As one teacher
explained, ‘Many of our children don’t have access to arts or music outside school . .. they
wouldn’t get these opportunities anywhere else, and Crescendo gives them that chance’
(Teacher A).

Across schools, teachers consistently described Crescendo as bringing significant
enjoyment and engagement to the classroom. An experienced teacher reflected on the
observable improvements in focus and participation: ‘Some of our children struggle with
attention and listening, and I think the music sessions really help. The sessions are short
and clear, which is just right for them” (Teacher B). Another teacher added, ‘There’s no
doubt—they really enjoy it. You can see it in their attitudes, their expressions, their level of
engagement. I've taught Year 1 for 17 years, and I can tell when something works. This
works’ (Teacher C).

Teachers also identified specific benefits for pupils with additional needs, noting that
the programme supported attention, listening, and participation. One teacher commented,
‘I really feel the Crescendo programme is beneficial for children with hearing or attention
difficulties” (Teacher D). In addition, teachers observed positive responses from parents,
particularly during performances. As one teacher described, ‘Parents were genuinely
delighted. They were proud to see their children on stage, and I know many of the children
kept singing the songs at home for their families” (Teacher E).

Together, these accounts demonstrate that teachers are not only highly invested in
Crescendo but also perceive substantial benefits for children’s engagement, confidence,
attention, and family involvement.

3.2.5. Principals’ Perspectives on Crescendo

School leaders also demonstrated strong engagement with the Crescendo programme
and highlighted its broader benefits for the whole school community. Several principals
described the programme as having a noticeably positive impact on pupils, families, and
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staff. As one principal observed, ‘From a whole-school community perspective, it has given
everyone a significant lift—even the staff” (Principal A).

Principals consistently emphasised the sense of pride generated through pupils’ par-
ticipation and performances. Reflecting on a school event, one principal commented, ‘Of
course they were proud. They were amazed at what the children achieved at such a young
age—I was too” (Principal B).

Another principal highlighted the wider community significance of collaborating with
a prestigious professional orchestra, noting the programme’s symbolic and practical value:
‘After a year of hard work, there was a huge sense of pride. Having an organisation as
renowned as the Ulster Orchestra involved so wholeheartedly means a great deal. It sends
a powerful message to the local community, and you can see that pride in the way children
talk about it—and in how their parents talk about it’ (Principal C).

Collectively, these accounts indicate that principals are not only deeply supportive
of Crescendo but also perceive substantial benefits for school culture, community identity,
and the overall visibility and value placed on the arts within their schools.

In summary, Crescendo received unanimous endorsement from all the main stakehold-
ers in terms of engagement and benefits. This provides evidential support for Crescendo’s
underpinning theory of change, i.e., Ecological Systems Theory (Bronfenbrenner & Morris,
2006) and the EST Process—Person—Context-Time (PPCT) framework, which highlights the
positive two-way interactions between children and their support systems.

4. Discussion

This paper has presented the findings from a quasi-experimental controlled trial
evaluating the effects of Crescendo on outcomes for primary school pupils in disadvan-
taged communities in Northern Ireland. It also demonstrates how stakeholder feedback
actively informs Crescendo’s ongoing implementation. This study makes a significant
contribution to both the national and international literature, representing one of the few
controlled trial evaluations of early years orchestral music programmes targeting schools
in disadvantaged areas.

The main quantitative findings revealed improvements across all measured outcomes
in Crescendo schools over the delivery period. Significant effects were found for improve-
ments in pupil self-regulation and reaction to music compared to the control group. The
effect size for self-regulation was d = 0.29 (p < 0.01), and for music appreciation was d = 0.21
(p <0.1). According to Kraft (2020), who analysed 1942 effect sizes from 747 educational
RCTs, effect sizes above 0.2 are considered large for educational programmes, with clas-
sifications as follows: less than 0.05 = small effect, 0.05 to less than 0.20 = medium effect,
and 0.20 or greater = large effect. The strong impact of Crescendo on self-regulation is
particularly noteworthy given the holistic benefits that early self-regulation development
has on future readiness and long-term wellbeing (Robson et al., 2020).

Qualitative data provided insight into the mechanisms underlying these positive
effects. Stakeholders—including students, teachers, parents, musicians, and principals—
consistently reported high levels of engagement, enjoyment, and sustained motivation,
indicating that Crescendo cultivated an emotionally supportive and stimulating learning
environment. Students emphasised the fun and interactive nature of the sessions, while
teachers noted improvements in pupils’ attention, listening skills, and participation—
behaviours closely aligned with the mechanisms proposed in social-emotional learning
(SEL) development theory. Taken together, these perspectives support the interpretation
that Crescendo’s impact on self-regulation derives not only from musical instruction itself
but also from the relational, motivational, and participatory contexts established through
the programme.
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In contrast to the significant gains observed in self-regulation and musical responsive-
ness, no measurable effects were found for the two additional musical outcomes—beat and
pitch. This likely reflects the broader challenges associated with assessing early musical
development, an area that remains both complex and under-researched. Further work is
needed to strengthen the reliability, validity, and developmental sensitivity of measures in
this domain. This study contributes to these efforts by providing preliminary evidence for
a promising tool—the Early Years Measure of Music (EYMM; O’Hare et al., 2025). However,
in the present study, both beat and pitch were assessed using single-item indicators, which
inherently limit reliability. Consistent with this limitation, the regression models for these
outcomes yielded very low R? values even after controlling for baseline performance,
indicating that the measures captured only a small proportion of variance. By contrast, the
musical appreciation measure displayed higher explanatory power and correspondingly
stronger evidence of improvement.

Another factor to consider is that both the Crescendo and comparison groups showed
substantial gains in beat accuracy (d = 0.65 and 0.62, respectively). These large overall
improvements may have masked any additional incremental effect attributable to the
Crescendo programme.

The qualitative evidence provides further insight into these findings. Teachers and
musicians reported marked individual differences in beat and pitch development, particu-
larly among pupils with attention difficulties or additional learning needs. These accounts
corroborate the quantitative limitations, namely the reliance on single-item measures, low
model fit, and substantial within-group variability and suggest that the inconsistent find-
ings for beat and pitch may reflect both measurement challenges and the naturally uneven
developmental trajectories characteristic of early musical skills.

Several points merit consideration alongside these positive findings. Firstly, while
this study reports positive effects, further research is required to clarify why and how
these effects occur. Despite the literature supporting links between music and behavioural
outcomes, the specifics of these relationships remain unclear. This often stems from a lack
of specificity regarding the behavioural outcomes targeted by music programmes and the
scarcity of validated early years music outcome measures. Moreover, music instruction
alone cannot be expected to sustainably improve behavioural outcomes without explicit
behavioural intervention. Prior rigorous evaluations have found only weak effects of music
programmes on behaviour (Aleman et al., 2016). However, Crescendo addresses this by
having teachers collaborate closely with music associates to support social and emotional
learning (SEL) development.

Furthermore, the broader context of SEL development must be acknowledged, as
schools do not operate in isolation. Community organisations, families, and parents are
critical stakeholders in implementing programmes like Crescendo. The enjoyment reported
by all stakeholder groups feeds into wider areas such as school attendance, children’s
confidence, academic attainment, and transitions between school stages. Crescendo also
provides unique musical engagement opportunities for children who might otherwise lack
access, thereby addressing inequalities in social capital and contributing to health equity
by developing SEL skills like self-regulation.

Finally, similar large-scale music education initiatives have been implemented in-
ternationally, such as ‘El Sistema’ in Venezuela, ‘In Harmony’ in the United Kingdom,
and the ‘Harmony Project’ in the United States. Although these programmes have pro-
vided evidence of positive impacts (though mostly qualitative) beyond musical ability,
including improvements in behaviour, academic achievement, and social-emotional devel-
opment, they have also been criticised for lacking theoretical clarity and transparency in
implementation and rigorous evaluation.
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In contrast, Crescendo distinguishes itself from most orchestral programmes that
prioritise musical proficiency by explicitly integrating social and emotional learning (SEL)
as a central pedagogical focus, positioning music as a vehicle for developing self-regulation,
peer relationships, and wellbeing. Furthermore, its delivery model, pairing classroom teach-
ers with professional musicians, promotes continuity and capacity building within schools.
The use of a logic model and the TIDieR framework further enhances conceptual coherence
and implementation transparency. In addition, the quasi-experimental evaluation in this
study provides a robust quantitative evaluation of Crescendo’s effects on outcomes. These
features address long-standing criticisms of music-based programmes, particularly those
concerning theoretical inconsistency and variation in delivery across contexts.

The qualitative findings add a relational dimension to this discussion. Across all
stakeholder groups, a recurring theme was the strong sense of pride, confidence, and
community belonging fostered by Crescendo. Parents and principals noted that the pro-
gramme raised children’s aspirations and strengthened home-school connections, while
musicians highlighted the value of shared intergenerational and community-based musical
experiences. These relational benefits align closely with Crescendo’s theory of change
and suggest that the programme operates not only through musical or behavioural path-
ways but also through broader social and emotional mechanisms—enhancing confidence,
fostering a sense of belonging, promoting family engagement, and enriching school and
community culture. Taken together, the integrated evidence indicates that Crescendo’s in-
fluence extends well beyond narrow musical outcomes, contributing meaningfully to school
climate, community wellbeing, and the social and emotional development of children in
disadvantaged areas.

4.1. Future Research

Essentially, this study is the start of a journey to see ‘if” Crescendo works, and, for that
matter, only ‘if” a portion of it works (i.e., the Year 1 portion). Few randomised controlled
trials (RCTs) have examined ‘if” orchestral programmes work in disadvantaged communi-
ties. Now that Crescendo’s logic model has been developed and outcome measures tested,
these tools can support a future RCT to evaluate Crescendo’s effects more definitively.

Another important direction is understanding the wider benefits and radiance effects
of Crescendo and similar programmes. This study provides only a six-month snapshot of a
seven-year programme without looking at many potential additional benefits for pupils,
parents, schools, and communities. For instance, schools have reported that Crescendo
enhances their ability to foster a community focus. Parents have expressed interest in
engaging at multiple levels. Moreover, Crescendo has helped unite communities through a
shared interest in child and family development and music, creating social interdependence
among groups historically divided by political differences. As noted by Howell (2021),
Crescendo may hold substantial peace-building potential.

However, the work outlined above will only provide better answers to the ‘if’
Crescendo works question. It is equally important to explore ‘how” and for ‘who’ it
works. Future research should build on this initial work to develop more theory-driven
study designs and analyses. For example, path analysis or structural equation modelling
could explore the relationships between activities and proximal and distal outcomes, such
as the relationships between music and self-regulation outcomes. In addition, realist eval-
uation and implementation science methods can explore implementation processes and
programme theories in more detail. Overall, there is rich ground for future research.

Finally, future studies could further validate and extend these findings by incorpo-
rating neuroscientific approaches, such as EEG or fNIRS, to examine how participation in
Crescendo influences the neural correlates of self-regulation and musical engagement.
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4.2. Limitations

Several limitations should be acknowledged. First, the quasi-experimental design may
introduce bias, though the schools were well matched geographically and socioeconomi-
cally, all being in neighbourhood renewal areas, but random assignment was not possible
in this case. This may have resulted in some unmeasured differences between groups,
thereby affecting the observed results. Therefore, future research should aim to strengthen
causal inference through randomised controlled trial (RCT) designs to more rigorously
assess the effectiveness and external validity of the programme. Second, while outcome
measures were carefully tailored to Crescendo’s early years targets, music assessment in
early childhood remains underdeveloped, limiting some conclusions. Third, as Crescendo
is a seven-year programme, this evaluation captures only an early snapshot, although the
rolling cohort design allowed for some longer-term outcome assessment.

5. Conclusions

Crescendo seeks to demystify orchestral music and embed it meaningfully into the
lives of children, young people, and families from disadvantaged backgrounds. This study
demonstrates the programme’s potential to enhance both musical and social-emotional
learning outcomes among young participants. Yet, these findings may represent only the
early evidence of Crescendo’s long-term and holistic benefits arising from its whole-child,
whole-family, and whole-community approach.

Beyond its immediate outcomes, the results carry important implications for education
policy. By providing evidence that music-based interventions can strengthen self-regulation
and wellbeing in resource-constrained settings, this study supports policies that priori-
tise equitable access to high-quality arts education as part of broader strategies for social
inclusion and child development. Scaling such programmes requires sustained invest-
ment, intersectoral collaboration, and policy frameworks that recognise the arts as a vital
component of education and wellbeing.

At the level of educational practice and community development, Crescendo offers
a transferable model for integrating orchestral participation into everyday school life.
It highlights the importance of teacher-musician partnerships, family engagement, and
culturally relevant pedagogy in supporting children’s holistic growth. Ultimately, initiatives
like Crescendo have the potential not only to enrich learning but also to foster empathy;,
belonging, and cohesion within and across divided communities, demonstrating the power
of music to contribute to social harmony and peace.
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