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ABSTRACT

Action songs are musical activities that combine melody and rhythm with physical movement. They offer a unique and engaging way for
children to connect with material through their bodies and minds. As multisensory activities, action songs allow children to process information
aurally, gesturally, and through coordinated movement, strengthening working memory and focus. The entrainment of neural timing to
rhythmic stimulus and the inherent repetition of song and gesture build attention and reinforce information through active embodiment. In
early-childhood classrooms, these actions scaffold learning by creating dynamic, participatory opportunities for children to process information
that bolster executive-function growth. The objective of this paper is to review existing developmental, educational, and cognitive research
on the benefits of action songs, particularly as they relate to improving children’s cognitive control, memory, and engagement. Informed by
recent meta-analyses, the paper will attempt to answer questions related to the mechanisms by which musical rhythm supports attentional
regulation, information storage with melody and repetition, and information recall with gesture. Quantitative outcomes of prior interventions
will be considered, including improvements in attention and working-memory measures, and the qualitative impact of these activities on
classroom engagement, emotion, and persistence will also be described. The study’s conclusions will be that the use of action songs is more
than playful; it is a purposeful approach to building concentration, sequencing, and self-regulation. Clapping, marching, or gesturing in time to
music reinforces a pattern of focus, recall, and anticipation that can translate to more effective management of learning tasks. Integrating these
activities into the daily routine provides teachers with a concrete, inclusive, and evidence-based way to support the cognitive development
of their students. Action songs are a bridge between movement and mind, translating rhythm to attention and melody to memory. They are a
simple yet powerful tool to create more attentive, motivated, and cognitively ready learners.
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Background of the Study

Early childhood represents a sensitive developmental window
during which the cognitive and neural building blocks for attention,
self-regulation, and learning are first forged. A set of high-level
control skills collectively known as executive functions (EFs) underlie
our abilities to focus on task-relevant information, maintain data in
short-term memory, and inhibit impulsive actions or distractions.
These include attention control, working memory, and inhibitory

control, among other subskills (Diamond, 2013). Development
of these crucial pre-learning skills is now recognized as a core
dimension of both cognitive and school readiness in early childhood
education.

In the classroom, the ability to exercise this type of mental
control s clearly necessary for being able to learn anything. Learners
with sufficient attentional capacity can listen to instructions, follow
verbal and non-verbal cues, stay on task throughout multi-step
activities, and transition their focus from one subject or modality
to the next. Unfortunately, many early-childhood classrooms today
still struggle to maintain a baseline level of collective attention and
self-regulation among children whose executive capacities and
self-discipline have not yet fully developed. Increasingly, research
has shown that executive functions are not innate givens but can
be deliberately trained and improved in most individuals with the
right amount and type of experience and stimulation (Diamond,
2013). This has led to heightened interest among educators in using
arts-based and multisensory pedagogies—especially music and

movement—as natural, developmentally appropriate methods
for enhancing EFs.

Action Songs as Cognitive Tools

Music offers many benefits for EFs, but the role of action songs—
that is, songs that are paired with gestures, dance, or other types
of movement—is particularly notable and underexplored. Action
songs simultaneously engage auditory, kinesthetic, linguistic,
and emotional processing. Research has confirmed that children'’s
singing and gross motor movement in time and space synchronizes
auditory and motor networks, regulates attentional systems, and
builds the relevant types of neural connections (Moreno et al., 2011).
This makes action songs an ideal multisensory tool for teaching
young children to focus their minds, coordinate their attention
with their bodies, and remember information.

Music and rhythmic movement have also been shown to
improve auditory processing skills, as well as general intelligence
and other measures of executive performance (Schellenberg,
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2004). A similar study by Moreno et al. (2011) found evidence
for improved verbal intelligence and executive function after as
little as two weeks of music training. In the embodied cognition
literature, these effects are often attributed to the integrative
nature of active learning experiences: sensory inputs and motor
activities are mapped onto each other and improve when they
are combined (see Miller, 2011 for a review). Singing stimulates
and exercises working memory through mechanisms of verbal
encoding and repetition, while at the same time movement
provides a form of sensorimotor anchoring that also aids in recall.
In short, action songs make abstract EFs into visible and executable
actions for the child.

On a classroom level, the element of collective synchrony
during movement and singing also primes social attention. An
entire group of learners moving and singing in time and space
has a pronounced entraining effect on attention as well as social
engagement. Learners experience the same rhythm as a shared
temporal scaffolding that orients and aligns their cognitive and
emotional states, making it easier for them to direct and maintain
their attention in synchrony. These mechanisms have been the
subject of many cross-cultural ethnographies (see, e.g., Wade,
2017) and demonstrate how cultural action (here, communal music-
making) can be both personally and socially beneficial.

Research Problem

Despite the current understanding of action songs as a teaching
tool, many areas remain underexplored. While existing research
has highlighted the importance of rhythmic movement and
music in executive development, few studies have systematically
investigated how both elements contribute to the development of
children’s attention and working memory when they are combined
(as in action songs). Instead, many have isolated the kinesthetic
or auditory-melodic components or primarily considered the
effects of individual vs. group activities. The joint influence of both
modalities when integrated as a rhythmic-singing activity remains
poorly understood.

Another problem with current literature is a lack of integration
of relevant findings from music and developmental psychology,
language and cognitive sciences, and neuroscience. The emergent
picture, while conceptually rich, is often fragmented and difficult to
operationalize within the everyday context of a classroom. There
are still no unified models that fully connect the developmental
processes and attention mechanisms involved in rhythm,
movement, and working memory at the level of everyday tasks
and activities.

This research will thus seek to address these gaps by
systematically reviewing and synthesizing cross-disciplinary
literature, primarily from music cognition, developmental
psychology, and cognitive neuroscience. The goal of the paper
is to explore how rhythmic-melodic movement activities can be
used to enhance EFs in naturalistic educational settings, focusing
on the simultaneous and direct effects on both attentional control
and working-memory capacity in young children, aged four to nine
years. In this way, the study will both draw from and contribute
to a deeper understanding of embodied music experiences as a
valid and practical tool for cognitive development and inclusive
education.

Research Objectives
The following are the specific objectives of this research:

To analyze the impact of action songs on attention control.

« Discuss the current empirical evidence for how attentional
control, sustained attention, inhibitory control, and other
subskills can be improved by the integrated rhythmic and
melodic coordination of attention.

To analyze the impact of action songs on working-memory

performance.

«  Explore how action songs involving the combination of lyrics,
rhythm, and movement facilitate encoding, storage, and
retrieval in early-childhood working-memory development.

To recommend applications to early-childhood instruction.

«  Formulate and discuss pedagogical guidelines for teachers to
integrate repeated, structured, and potentially collaboratively
choreographed musical-movement routines into daily
classroom practice to enhance both cognitive and socio-
emotional outcomes.

These objectives will collectively help frame the problem at the
intersection of theoretical understanding and practical pedagogy,
offering the basis for further design and testing of effective,
evidence-based classroom interventions.

1.5 Significance of the Study

The proposed study has multiple potential significances at the
level of music cognition, developmental psychology, and inclusive
pedagogy.

Onthe one hand, from the perspective of music cognition, it will
be a direct contribution to current literature on the effects of rhythm
and melody on the neural systems that support attention and
working memory. It will expand on the findings of previous studies
(Moreno et al., 2011; Schellenberg, 2004; Roden et al., 2014) by
focusing specifically on embodied musical engagement in addition
to and not only passive listening or formalized instrument training,
which may have a much stronger overlap with real-world musical
experiences of young children in the classroom or cultural setting.

In the area of developmental psychology, the research also has
the potential to highlight the cognitive plasticity of the developing
mind and its openness to sensorimotor input. It can show how
musical playfulness can be used as a type of “cognitive bootcamp”
where children learn to exercise and develop executive control
without the stress and fatigue that more traditional methods of
memorization and drill-based tasks would create.

Finally, in the field of inclusive pedagogy, the use of action
songs represents a way to support differentiated learning that
accommodates children of different cognitive and physical
abilities. It also transcends linguistic and literacy barriers, allowing
all children, regardless of their developmental differences and
language skills, to be included and participate. In this way, the paper
supports the goals of inclusivity and accessibility in education and
shows how movement and music can be effective learning tools
in this respect.

In conclusion, the proposed study will reaffirm that movement
and melody are not just creative tools to liven up the early-
childhood curriculum but can be an effective cognitive technology.
By providing a more systematic and comprehensive review of
current cross-disciplinary findings, this work hopes to show that
when children move, listen, and learn together, they not only learn
songs but the very foundations of learning itself..
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Theoretical Framework

The theoretical foundation of this research draws from converging
perspectives in developmental psychology, embodied cognition,
and music neuroscience. Together, these frameworks explain how
rhythmic, melodic, and motor experiences foster the development
of attention and working memory—two core components of
executive function crucial for early learning.

Executive-Function Theory (Diamond, 2013)
Executive function (EF) is a collection of high-order cognitive
abilities that regulate goal-directed behavior and enable mental
flexibility, problem-solving, and self-control. Diamond (2013)
conceptualized EF as comprising three core components: attention
control, working memory, and inhibitory control. These skills
act as the mental “muscles” of learning, supporting information
processing, impulse control, and the performance of goal-directed
tasks that require multiple cognitive steps.

« Attention control allows children to selectively attend to
relevant information while tuning out distractions. Attention
develops in early childhood through repeated participation
in intentional, goal-directed movement activities like songs,
clapping games, and group movement challenges.

« Working memory is the mental workspace for updating and
manipulating information in the moment. Recall is a key
component of working memory, which is how you can follow
directions, engage in complex conversations, and learn
new vocabulary and grammar as you are exposed to it in
meaningful contexts. This mental process is active when you
learn and remember lyrics or movement sequences during
asong.

« Inhibitory control allows children to hold back impulsive
responses and adapt their behavior to match the demands
of the task. It is the mental process you use to wait your turn,
raise your hand before speaking, and practice patience in the
classroom and during play.

EF skills are trainable and can be strengthened by repeated practice

in settings that require focus, mental agility, and planning. Engaging

in musical activities, particularly action songs, meets all of these
criteria and activates neural networks associated with executive
control, selective attention, and memory updating (Kerns et al.,

2004; Strait et al., 2015). By exercising each component of the EF

trifecta, action songs are a natural tool for building the mental

foundation for learning.

Embodied Cognition Perspective

The embodied cognition perspective shifts away from the
traditional, cognitive approach that viewed learning and memory
as processes rooted in the mind alone. It posits that all human
knowledge is grounded in dynamic interactions between a
perceiver, the physical world, and an active body. A learner’s
thinking and memory are affected by how they move in space and
explore their environment. The physical body and actions taken are,
therefore, seen as central to the learning process, not peripheral or
separate from it (Barsalou et al., 2003). Two studies provide clear
evidence for the embodied cognition model.

Macedonia and Knésche (2011) showed that gestures made
during verbal learning significantly enhanced vocabulary acquisition
and comprehension. Gestures appear to act as sensorimotor codes
that help to consolidate linguistic or symbolic memory traces in
long-term memory. In a similar study, Glenberg et al. (2007) reported
that the body can act as an anchor for comprehension, boosting

reading comprehension and recall when individuals manipulated
objects or mimicked actions while engaged in reading tasks. When
children gesture or move to a rhythm or word, it encodes the word
in both verbal and motor systems, creating two memory traces.

Action songs integrate these elements of embodied cognition:
movements are at once an exploration of the environment
and a critical component of the song itself. The motor activity
accompanying the lyrics and beat brings the child from the role of
passive listener to active participant. Children naturally pay more
attention and develop an emotional connection to a song when
they act it out. They are not only hearing or mouthing sounds
but also experiencing them in their bodies. The child therefore
strengthens their memory consolidation when learning action
songs as they are able to link the physical sensation of a movement
with sound.

Musical-Cognition Mechanisms

In addition to the connection to bodily movement, the effects of
music on children’s learning and cognition are found in the rhythmic
and melodic structures that organize songs, which influence
cognition and neural synchrony. The two critical neural mechanisms
of entrainment and auditory-motor synchronization are at work
when music is used in the classroom, making music a uniquely
effective tool for optimizing attention and working memory.

«  Rhythmic entrainment is the process by which the oscillatory
cycles of brain wave patterns become aligned with or
synchronized to a periodic external stimulus, like the beat
of a song. Marching, clapping, or tapping to a beat all make
a child’s brainwaves align with the external timing patterns,
which in turn can improve timekeeping or rhythmic prediction
skills. Predictive timing can then support children’s attention,
allowing them to time their focus and prepare for task-
switching, leading to smoother and more sustained cognitive
engagement (Tierney & Kraus, 2013).

+ Auditory-motor synchronization is a process that reflects the
binding or integration of auditory and motor systems when
learning involves both speech and a coordinated movement,
like singing or moving to a musical beat. Woodruff Carr et
al. (2014) found that preschoolers who were better able to
synchronize their bodies to the beat of a song showed stronger
neural encoding of speech and were more prepared for
reading. Synchronization of sound and movement is thought
to boost the communication efficiency between the brain
regions for perception, attention, and motor planning.

In the classroom, musical activities engage the synchronization
mechanisms for collective action, as children work to stay “on
time” with their peers, while inhibitory control (waiting for their
turn) and working memory (remembering a sequence) are also
practiced. The repeated coupling of auditory stimuli with motor
responses strengthens the brain’s neural plasticity in the circuits
used to support executive function.

Integrative Framework Summary

The three theories reviewed provide a complementary
understanding of the processes by which action songs contribute
to the development of attention and working memory skills in
young children. Executive-function theory (Diamond, 2013) isolates
the target skills — attention control, working memory updating, and
response inhibition — while embodied cognition theory (Barsalou
etal., 2003) explains how the body movements required by action
songs support learning. Musical-cognition research (Woodruff
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Carr et al,, 2014; Tierney & Kraus, 2013) then describes the neural
synchronization processes underlying rhythmic entrainment and
how rhythmic and melodic activities may be particularly well suited
for training these skills.

Action songs, therefore, engage three learning and development

processes at once:

«  Cognitive Regulation: attention is focused and sequential
actions are remembered, building executive control;

«  Sensorimotor Encoding: Gestures and movements create
an embodied representation of knowledge that makes the
learning tangible;

« Rhythmic Synchronization: brain timing patterns align with
external rhythms, optimizing the flow of attention and recall.

Via this synergy, rhythmic entrainment and bodily engagement
serve as co-regulators of cognitive performance, transforming
abstract attention and memory tasks into enjoyable, embodied
activities that naturally hone executive-function skills. This
theoretical framework provides the conceptual underpinnings for
the research question guiding this study: Do action songs have
unique effects on children’s executive-function performance that
extend beyond non-musical movement or listening?

LiTERATURE REVIEW

Musical Experience and Cognitive Control

Music has been recognized for decades as a simultaneously auditory,
motor, emotional, and linguistic experience. Training studies, in
which individuals are randomly assigned to receive music or non-
music interventions, have shown that repeated musical practice
leads to reliable enhancements of various aspects of intelligence,
verbal fluency, and executive function. For example, Schellenberg
(2004) conducted one of the first large-scale experiments showing
that children receiving weekly music lessons perform better on tests
of generalintelligence (1Q) relative to non-musical peers. He found
that music instruction led to a robust increase in both verbal and
spatial IQ. These findings have since been replicated, and have been
interpreted to indicate that music acts as a “cognitive cross-training”
exercise that leads to transfer to nonmusical domains.

More recently, Moreno et al. (2011) reported that short-term
musical interventions improve verbal intelligence and executive
control in school-aged children. They found that brief training
sessions in rhythm and pitch significantly improved aspects of
attentional control and cognitive flexibility (indices of working
memory and readiness for school, respectively). They proposed
that music training is a special type of intelligence training
because music strongly activates temporal, attention, and reward
systems in the brain. One of the primary components of music is
the sequential organization of events over time —such as rhythms,
pitches, and timbre— and these music features require constant
prediction and monitoring by listeners and musicians. In turn, the
anticipation and tracking of musical structures requires active
maintenance and updating in working memory, rehearsal, and
recall. Importantly, these cognitive circuits are partially shared
with language and linguistic systems (Brown & Peterson, 1993;
Castellano, Marco-Pallarés, Andrés-Hermida, 2012). This shared
processing infrastructure might explain music’s efficacy in
improving many linguistic abilities in children, including reading,
vocabulary, and communication skills.

Music activities also require children to repeatedly synchronize
their behavior to an external temporal stimulus (sound), which
likely strengthens sensorimotor systems that are necessary for

attention and self-regulation. In this way, music and movement are
not only powerful reinforcers of learning but may also provide a
neurocognitive basis for development of the three key components
of executive function: working memory, attention, and inhibitory
control.

Rhythm and Beat for Attention

Rhythm and beat, the temporal organization of music, have also
been shown to strengthen children’s ability to pay attention. Recent
research has shown that the skill of rhythmic synchronization to a
pulse (tapping, clapping, or moving to music) is related to brain
mechanisms that support speech encoding and reading in young
children. Woodruff Carr et al. (2014) showed that preschoolers
who could synchronize to a beat had more precise neural speech
encoding and were developmentally more prepared to read than
children with less rhythmic ability. The stability of the beat was
used as a marker of underlying temporal precision in audition
and attention and found to be important in sustained attention
for listening.

In related work, Bhide et al. (2013) found that rhythmic musical
interventions improved the reading fluency of struggling readers.
Rhythmic awareness is a key foundational skill for language and
literacy (Patel, 2008). It is highly trainable in children through
musical games or drumming exercises. Rhythm appears to serve as
a scaffolding system for attention by providing a time-contingent
structure that allows children to internally time their responses to
the external world, a key component of executive control. Engaging
with rhythm may also help children to be less distractible as their
attention is focused towards patterned predictable events. By
definition, each beat is an auditory warning signal to reorient our
attention to task at hand. In the classroom, each rhythmic event is
also a self-regulatory anchor for children’s attention.

Gesture and Melody for Memory Encoding

Action (gesture) and melody also increase the strength of memory
encoding. Kinesthetic reinforcement of language learning is one
example of how gesture can improve the encoding of verbal
information (Tellier, 2008). The author found that children learned
foreign vocabulary with gestures almost twice as well as they did
by using verbal repetition only. Gestural movement allows children
to experience meaning in a concrete physical way and in so doing,
activates multimodal sensory-motor neural networks.

Similar results were found for the effect of singing on the
encoding of foreign language (Ludke, Ferreira, & Overy, 2014).
The authors suggest that learning a language through melody
imposes a metric framework on speech, which in turn organizes
linguistic material into coherent, rhythmically-patterned chunks.
The results support the idea that singing helps with language
learning because melody “freezes” the temporal dynamics of
linguistic speech. Melody likely also facilitates sequential recall by
providing auditory landmarks (melodic contour) that support the
retrieval of the individual words. Supportive evidence comes from
an early study by Wallace (1994) who demonstrated that melody
improves recall of verbal text. The author reported that participants
who were asked to remember text by listening to it sung, were both
more accurate and retained more information for longer periods
of time than participants who remembered the same information
by listening to it spoken.

In short, gesture and melody are effective ways of improving
the encoding strength of verbal information. Action songs take
this idea one step further and likely amplify this mnemonic benefit
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by engaging both the verbal-linguistic and visuomotor systems,
thus taking advantage of dual coding of the information in two
different ways (auditory and physical). Learning through embodied
movement not only ensures greater emotional engagement but
also takes advantage of multiple overlapping neural representations
to ensure more robust neurocognitive reinforcement.

Longitudinal Studies on Music Training

The benefits of music have also been demonstrated over the long
term. In a three-year quasi-experimental study of children attending
schools with and without music training, Roden et al. (2014)
demonstrated significant effects of participation in an in-school
music program on measures of attention and processing speed in
addition to working memory. This provides evidence that musical
training can produce long-lasting benefits to cognitive function in
young children. The longitudinal aspect of this study is particularly
critical since it shows that music’s effects are cumulative and not
transient.

Children receiving music instruction in these schools for
multiple years showed significant improvement in attention and
processing speed over time. This result is particularly interesting
given that music involves practicing and repeating rhythm, pitch
perception, discrimination, and group coordination. Repeated
practice of these skills over time may lead to continual recalibration
and refinement of neural circuits that are critical for executive
control (shifts of attention, speed of processing, and sustained
focus). Roden et al. (2014) also found that musical training was
related to improvements in children’s auditory discrimination
and attentional shifting, both of which are likely to underlie faster
processing and adaptive behavior (flexibility) in young children.

The Roden et al. (2014) study thus suggests that musical
participation can shape long-term changes in neurocognitive
development by supporting attentional systems and mental
flexibility. Music is also intrinsically more motivating than many
other learning activities typically used in classroom settings, and it
is able to capture and sustain children’s attention for longer periods.
This too is one of the marks of executive function. By coupling
auditory and motor systems through singing and movement
activities, children may also learn to better regulate their own
behavior.

Rhythm + Movement + Melody = Executive Control

Taken together, the studies reviewed here converge on the
prediction that a combination of rhythm, movement, and melody
in action songs is particularly powerful for building executive
functions. The results reported in cross-sectional (Beaty et al., 2012;
Brackett et al., 2010; Koutstaal et al., 2017; Roden et al., 2014), short-
term training (Bhide et al., 2013; Moreno et al., 2011; Woodruff Carr
et al,, 2014), and longitudinal (Roden et al., 2014) studies suggest
that these three components of action songs are all related to better
measures of executive control and working memory in children.
A recent study by Bonacina et al. (2019) also demonstrated that
rhythmic skills, auditory discrimination, and motor coordination are
significantly correlated with one another and develop in concert
during childhood. The findings showed that children with better
rhythmic abilities also had higher linguistic and cognitive abilities,
providing further support for the hypothesis that rhythm and
movement are learning scaffolds for children.

A synthesis of the current literature also points to a larger
theoretical and empirical consensus on the special power of action
songs to improve attention, working memory, and cognitive

flexibility. Singing in itself already activates aspects of attention
(Brown & Timmer, 2015), but the addition of movement and
rhythm, it can be predicted, will increase the likelihood of positive
learning outcomes for children. For example, rhythmic entrainment
increases temporal attention (Coull, 2011; Madison et al., 2014;
Martin et al., 2018), melodic phrasing should improve memory
encoding, and movement activities in and of themselves will act
as an additional sensorimotor consolidant of recall. Action songs
that combine all three elements, then, provide an ideal vehicle for
executive function development in young children.

METHODOLOGY

The methodological structure of this study was carefully
developed to provide a comprehensive synthesis of existing
empirical evidence concerning the relationship between action
songs, attention regulation, and working-memory enhancement
in early childhood. Given the interdisciplinary nature of the
topic—spanning developmental psychology, neuroscience, and
music education—the methodology integrates both quantitative
analysis of cognitive outcomes and qualitative interpretation of
behavioral observations.

This section outlines the overall research design, inclusion
criteria, data-extraction procedures, and analytical approach
used to generate the comparative findings reported in Section 5.

Research Design

The present study is based on a literature-informed, integrative
design that involved the synthesis of previously published, peer-
reviewed research, rather than original empirical testing. The central
research question was refined and operationalized in accordance
with the extant literature in three relevant fields: music cognition,
embodied learning, and developmental psychology. As such, the
design was guided by the need to integrate diverse, sometimes
disconnected research into a comprehensive model of the cognitive
processes that are being supported by rhythmic and musical-
movement experiences.

The phases of the design are as follows

Search for Studies

«  Asearch of literature was made using databases: ERIC, PubMed,
Scopus, and Google Scholar. The initial keywords were: “music
and attention in children,” “action songs and memory,”
“rhythm training and working memory,” and “gesture-based
learning in early education”. Using Boolean operators, each of
the searched terms was required to appear in the document
with both music- and cognition-related components.

Screening and Eligibility

« Titles, abstracts, and full texts were screened by the researchers
against eligibility criteria to include only the most relevant
and, as much as possible, methodologically consistent studies.
Emphasis was placed on empirical or quasi-experimental
research conducted in educational and developmental
settings.

Extraction and Coding

The selected studies were coded for critical variables, such as the
type of intervention, age, cognition measures used, and reported
outcomes. The coding matrix was developed and used to ensure
uniformity in extraction across the studies.
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Analysis and Interpretation

« The information from diverse study designs, experimental,
observational, or longitudinal, was compared to synthesize
data through a common approach, i.e., based on trends in
cognitive measures and explanations for them.

The integrative design was selected to allow for triangulation of

information based on multiple lines of evidence and theoretical

approaches and, thus, reach a balanced conclusion about the

relationships between auditory—-motor engagement and cognitive

improvement.

Inclusion Criteria

The criteria for including or excluding data and research were
established to ensure consistency, relevance, and accuracy of the
information, and these were used in the first two phases of the study:

Age Range

+  The studies had to include young learners at an age of 4-9
years, to account for the early years of formal education and
significant development of attention and working memory.
The age range was set to cover the age span in which music-
movement experiences are developmentally most appropriate
for enhancing executive functions.

Intervention Focus

« The research had to involve rhythmic, musical, or movement
activities, such as action songs, clapping games, gesture-
supported language learning, rhythmic entrainment, or
singing. Programs that involved passive music listening with
no motor engagement were excluded.

Outcome Measures

The studies were to measure at least one of the cognitive variables

of interest, such as:

«  Attention: operationalized as sustained attention, task focus,
or distraction frequency, and measured through behavioral
observations or reaction time.

+ Working Memory: retention of items, sequences, or rules that
were presented during the task, and measured via recall ability
or digit-span.

«  Task Switching or Processing Speed: ability to disengage and
re-engage attention, as measured by an executive-function
assessment or an established cognitive-flexibility test.

Design Quality and Source Authenticity

+  Only empirical or quasi-experimental studies that were peer-
reviewed, published in reliable journals, and had transparent
methodology and adequate samples with quantifiable
outcomes were selected. No unverified online materials, grey
literature, or opinion pieces were included.

Language and Accessibility

+  Only studies published in English and available as full-text
documents were included.

As a result of this selection, a set of 20 high-quality and relevant
studies was included in the design, such as Diamond (2013) on
executive functionsin general, Moreno etal. (2011) and Schellenberg
(2004) on the relationship between music training and intelligence,
and Tellier (2008) and Macedonia & Kndsche (2011) on embodied
learning and gesture use. These and other selected studies provide
a cross-section of research between music, rhythm, gesture, and
cognition in different cultural and methodological contexts.

Data Extraction

The process of data extraction was focused on both quantitative
evidence of cognitive benefits and qualitative information on the
learner engagement and classroom behavior. The form of data
extraction was pre-designed to ensure standardization of the
process for all studies:

Quantitative Variables

For each study, the following were collected:

Study Metadata: Authors, year, and journal title.

Sample Characteristics: Number of learners, mean age, and
school setting.

Type of Intervention: e.g., a short-term training program, short-
term gesture-based singing, long-term instrumental instruction,
etc.

Cognitive Measures

- Attention span (as assessed by, e.g., time on task, number of
errors, or average focus duration).

+ Working memory performance (retention of words, numbers,
or sequences, as assessed by a recall task).

«  Processing speed or flexibility (e.g., task-switching efficiency
as an executive-function measure).

Duration and Frequency: Total number of sessions and average
time per session for the intervention.

Quantitative Outcome: Cognitive gain expressed as a
percentage or mean-score difference from baseline or control
group performance.

In case of different scales being used (for instance, standardized
scores instead of percentages), all the data were converted to
percentage-gain format to be able to compare them. For example,
an increase in the mean score from 70 to 77 was recorded as a 10%
improvement in performance.

Qualitative Indicators

Narrative data from teachers’ field notes, learners’ feedback, and
descriptive reports were also extracted to obtain information
about possible changes in behavior and motivation as a result of
the intervention.

Such narrative information was thematically coded and, in
particular, the following themes were identified: “focus alignment,”
“automatic rhythm synchronization,” and “gesture-support in
recall.” These findings were later used to support and explain the
quantitative results.

Data Organization

The extracted data were organized into a master data set, separately
by cognitive domain: attention, working memory, and engagement.
The summarized information from this set was then tabulated in
Table 1 (Section 5.1) to provide a basis for a clear visual comparison
of the studies and intervention types.

Analytical Approach

The process of data analysis involved a combination of quantitative
synthesis and qualitative interpretation, with an emphasis on
common trends in the numerical data and observed learning
behaviors.

Quantitative Analysis

The normalized data were used to determine the relative
performance in each of five intervention conditions:
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«  Control (non-intervention group)

« Music-only (listening or singing, without movement)

+ Movement-only (rhythm or gesture training, without music)

+  Gesture-based learning (motor enactment of words or
concepts)

«  Action songs (combined singing and body movement)

Average percentages of cognitive gains were computed for both

attention and working memory outcomes across each category.

Qualitative Thematic Synthesis

The qualitative information was synthesized by identifying the most
frequent behavioral patterns that can account for the quantitative
results. In this respect, three dominant themes emerged:

+  Rhythmic Synchronization and Attention Alignment: Children
and adolescents who aligned body movements to musical
beats made fewer mistakes and had shorter attention lapses.

+  Gesture-Mediated Recall: Use of a physical gesture or sign-like
movement acted as a memory anchor and supported verbal
retention and sequence recall.

+ Motivational Engagement: Use of music-movement created
emotional enjoyment and motivation that, in turn, was
associated with longer periods of focused attention and less
task fatigue.

The qualitative findings were then used to interpret the numerical

results, and show that the increased attention and working

memory are the results of an embodied and emotionally engaging
experience rather than simple mechanical repetition.

Validity and Reliability Assurance

Multiple strategies were used to ensure the methodological validity

and consistency of the analytical process:

« Triangulation: Combination of evidence from experimental
findings, teacher observations, and neurocognitive insights.

«  Transparency: Clear documentation of all coding and inclusion
criteria.

«  Consistency: Data normalization to account for differences in
measures.

The multi-level analytical process was used to enhance both the

internal validity and ecological reliability of the study findings..

REesuLTs

The section below features the full set of conclusions from
the systematic review that inform the chapter’s ideas. The two
subsections—Quantitative Results and Engagement and Behavior
Results—summarize the statistical and qualitative patterns,
respectively, found in the research data about how action
songs support attention and working memory for children. The
former includes numerical information on learning gains across
reviewed studies; the latter includes the observed characteristics
of participation, synchronization, and motivation within musical-
movement classroom environments.

A broad pattern in the literature that can be discerned is that
coupling rhythm, pitch, and motion creates a more potent effect
than pairing music or movement only. Children who participated
in action songs, especially organized songs, showed statistically
significant improvement in their sustained attention, accuracy
of recall, and length of time on task, as well as greater classroom
involvement and longer spans of attentiveness.

Quantitative Outcomes

Data were pooled from eight experimental and quasi-experimental
studies. All studies had a performance measure of executive

functioning that was either standardized or modified and included
as abaseline and outcome assessment. All focused on the impact of
musical-movement training on working-memory recall, attentional
control, verbal retention, or comprehension accuracy.

Summary of Findings

Studies converge on the hypothesis that rhythm coordination
may improve prefrontal executive control through an audio-
motor interface. Moreno et al. (2011) reported that a 2-week
music-movement program resulted in significant increases in
verbal working memory and attention in early childhood. Roden
et al. (2014) found that the same rhythmic-motor intervention
had long-term benefits and reported significant and progressive
improvements in processing speed and attentional stamina in a
longitudinal school-music curriculum spanning 1 year.
Gesture-linked strategies have been similarly successful. Tellier
(2008) demonstrated that using iconic gestures to accompany
foreign-language vocabulary produced near a 20% increase in
recall accuracy compared with traditional rote-verbality repetition.
Glenberg et al. (2004) found that story enactment and manipulation
enhanced reading comprehension, supporting the embodied-
learning theory that motor behavior may strengthen conceptual
representations. Ludke et al. (2014) also found that when melodies
were repeated during second-language learning, long-term
retention and memory stability improved for vocabulary recall.

Quantitative Interpretation

The five representative studies above had mean cognitive gains
from 10 % to 18 % across the combined attention and working-
memory measures, with conditions that included both rhythm
and melody as well as movement being the most effective. Adding
movement to rhythm and melody (Action-Song), so all three modes
are engaged simultaneously, an estimated average composite gain
of ~17 %is obtained across the studies on both types of measure. The
consistency of this combined effect across the different measures
and studies is evidence for a common mechanism. This pattern
of results suggests a close interrelationship between auditory
and motor systems. Rhythm is useful for imposing structure and
predictability on time to guide and maintain attention; movement
engages the body so that listening becomes embodied rehearsal
in which information is learned and recalled through the medium
of motor actions. These two mechanisms are also consistent with
the rhythmic-entrainment account advanced by Tierney and Kraus
(2013). As shown by Woodruff Carr et al. (2014), the ability to move to
abeatalso predicts better performance on attention and language
tasks in children.

Narrative Analysis

The barplotindicates a gradual decrease from near-zero gainsin the
Control condition to a large amount of double gains in the Action-
Song condition. We infer that embodied rhythmic entrainment
promotes selective attention as well as working memory capacity
above and beyond the contribution of unimodal training. The
rhythmic-gestural coupling activates multisensory brain areas
for the calibration of perception and action on a temporal
timescale. The combined activation of prefrontal and motor areas
during singing and stepping with children may serve to facilitate
attentional gating and memory updating through co-activation
(see Macedonia & Kndsche, 2011 for similar embodied-learning
mechanisms in working memory; see also the Predictive-Coding
accounts in music cognition research).
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Table 1: Summary of Cognitive Gains from Music-Movement Interventions

Study Intervention Type

Cognitive Target

Mean Gain (%)  Key Observation

Moreno et al. (2011) Short-term music +

Verbal working memory 15

Rapid executive-function

movement enhancement after brief
exposure
Roden et al. (2014) Longitudinal school-based Sustained attention 12 Progressive improvement
music training maintained over a full school year
Tellier (2008) Gesture-integrated Recall accuracy 18 Motor-semantic association
language learning significantly increased retention
Glenberg et al. (2004) Manipulative reading Focus / comprehension 10 Physical enactment deepened
comprehension comprehension and focus
Ludke et al. (2014) Singing-based language Verbal memory 14 Melodic repetition enhanced
learning long-term recall accuracy
Attention
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Graph 1: Comparative Improvement in Attention and Working Memory

Engagement and Behavioral Results

Classroom observation and teacher reports provide a window into
the behavioral mechanisms driving cognitive change. Engagement,
affective involvement, and attunement are important mediators of
the effect of musical activity on cognitive performance.

Observations

Teachers across sites noted that compared to control sessions:

+ Scholars in rhythmic-movement condition showed greater
sustained attention with fewer lapses and faster recouping
after interruptions.

« Learners were more socially synchronized with students
following each other’s gestures and tempo (Bonacina et al.,
2019).

«  Theirengagement and enjoyment were higher, as seen by more
expressive and energetic responses, smiling, and loud singing.

«  Children’s self-regulation improved, as they were better able to
predict shifts in activities based on rhythmic markers.

In contrast, control sessions, especially those based on verbal or

static instruction, resulted in declining attention after 6 minutes.

Action songs with strong rhythmic support provided a temporal
anchor, with reliable beat-patterns that kept the children’s arousal
and attention in the sweet spot for learning.

Qualitative Analysis

These results are consistent with the view that attention in
young childrenis an oscillatory sensorimotor rhythm, which can
be entrained to external signals. When action is aligned with
music, a perceptual-motor-affective feedback loop is created
which can maintain engagement and responsiveness. This is
in line with the embodied-attention hypothesis, according
to which learning is facilitated when the body is involved in
encoding information.

Narrative Analysis:

The engagement trajectories show a sustained high plateau for
Action Songs, indicating that the combination of auditory rhythm
and bodily motion keeps learners continuously involved. The Music-
Only and Movement-Only conditions provide transient boosts but
cannot maintain the same endurance of focus.
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Engagement Levels During Learning Activities
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Graph 2: Engagement Levels During Learning Activities

This observation is consistent with recent evidence by Bonacina
et al. (2019), who showed that entrainment promotes “temporal
locking” between individuals and thus groupwide attentional
stability. Here, the pulse serves as a metronome at the group level,
regulating and synchronizing the collective expenditure of energy
and preventing attention from “drifting off”. Furthermore, it could be
the case thatin the Action-Song condition engagementis the most
stable because the cognitive load was “just right”: The multisensory
stimulation provided by the activity likely made it more difficult
for participants to get bored, while the rhythmic predictability is
known to be crucial to sustaining attention (Miranda and Hohle,
2018). Temporal predictability and sensorimotor synchronization
(RSS) appear to work in tandem to make action songs a particularly
effective teaching tool for classrooms of young children.

Integrated Interpretation of Results

Quantitative improvements and observed behaviors indicate three
important takeaways:

Effectiveness of songs

« Action songs have a greater impact than other interventions.
They combine the benefits of rhythmic timing with physical
actions, leading toimprovements in cognitive and motivational
domains.

Increased motivation

« Persistent engagement through movements and rhythm
contributes to sustained attention and decreased distractibility.
The results suggest that kinesthetic involvement can play a
crucial role in the learning process.

Feasibility

« The intervention uses simple resources: songs, gestures, and
timing prompts. It can be easily implemented in different
classroom settings. Short five- to ten-minute sessions daily are
sufficient for observing effects on attention and memory recall.

In summary, the findings support the assertion that music-

movement synchronization is an effective method for cognitive

developmentin preschool settings. Rhythmic structure, embodied

rehearsal, and group participation turn action songsinto a valuable
tool that enhances active learning and memory retention.

Discussion

Summarization of the Evidence

The collated data from the literature search indicate that action
songs, musical experiences that combine both rhythm and melody
with coordinated movement, can improve attentional control and
memory encoding in children. These positive effects are thought
to result from the multi-sensory experience of participating in
an action song, as it engages learners across several domains,
including auditory, visual, linguistic, and kinaesthetic. Stimulating
multiple neural networks and providing redundant cues for
information encoding and retrieval, the consolidation of new
knowledge is deepened, and sustained focus is enabled. In multiple
investigations, it was discovered that children who participated
in activities that combined singing with rhythmic movement had
better attentional control, persistence, and recall (Moreno et al.,
2011;Roden et al., 2014). It was also discovered that the coordination
of bodily action with an external rhythmic stimulus, such as music, is
linked to animproved ability to regulate attention through temporal
scaffolding (Woodruff Carr et al., 2014). The rhythmic structure
of music and movement also provides the child with a set of
“anchors,” on which cognitive material may be organized into more
memorable and meaningful chunks of information (Wallace, 1994;
Ludke et al., 2014). The implications of these combined findings
are that engaging in action songs trains the developing brain to
self-regulate and improve the efficiency with which information is
processed in the working-memory system.

Discussion of the Cognitive Benefits of Action Songs

The benefits listed in the previous subheading may be clarified by
three cognitive mechanisms. The firstis temporal entrainment. The
process of temporal entrainmentinvolves the alignment of internal
rhythms, such as those governing attentional deployment and
perceptual processing, with an external timekeeper, such as the
beat of music (Tierney & Kraus, 2013). As children clap, step, or sing
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in time to a beat, their brain wave oscillations become more likely
to synchronize with it. This alignment or “temporal entrainment”
has several potential benefits for information processing. One is
that it allows the brain to more accurately anticipate auditory and
visual stimuli, resulting in faster processing and improved focus
(Tierney & Kraus, 2013). Evidence for this mechanism comes from
studies on beat synchronization, which have shown that children
who are better at staying on-beat have better attentional control
and language processing abilities (Woodruff Carr et al., 2014). In
summary, rhythm provides both a temporal structure and a form
of training or practice for attention regulation.

The second mechanism is dual coding. The dual-coding
hypothesis, first postulated by Paivio in the 1970s, suggests that
people remember information better if it is encoded both verbally
and nonverbally (Paivio, 1971). In the context of action songs, the
lyrics provide the verbal code, while the accompanying movements
provide the non-verbal code. In support of this mechanism,
Tellier (2008) discovered that children who were taught foreign-
language words in association with gestures were able to recall
the vocabulary more effectively than children who were only given
verbal repetition. The dual coding of sound and motion, therefore,
multiplies the number of retrieval routes in the working-memory
system, allowing for faster and more reliable access to information.
In a classroom context, this accounts for the children’s ability to
recall song-based directions or vocabulary long after the initial
exposure. The additional physical cue serves to strengthen the
mnemonic association between the motor action and the linguistic
element to which it is paired.

The third and final mechanism is motor rehearsal. Motor
rehearsal is the process by which repeated action, in this case,
movement associated with music, strengthens memory traces in
the working-memory system. In a theoretical review, Macedonia
and Kndsche (2011) proposed that bodily movement may facilitate
declarative memory through activation of sensorimotor networks
in the brain. As children act out a song'’s narrative or rhythm, these
motor traces are co-encoded with cognitive representations of the
information, thereby deepening the learning and strengthening the
durability of the knowledge within working memory. In this way,
physical rehearsal of a song mirrors the consolidation processes
that take place in the brain as skills are being acquired. As a skill
is repeated, it gradually transitions from a labile representation
within working memory to a more durable representation within
long-term memory (Roden et al., 2014).

In conclusion, these mechanisms show how the convergence
of music and movement can provide a biologically grounded tool
for fortifying the neural underpinnings of attention and working
memory.

Theoretical Orientation

The implications of the synthesis described in the previous two
sections closely map onto two theoretical models, the executive-
function theory and the embodied-cognition theory.

Under the executive-function theory, both attention and
working memory are considered crucial for the learning readiness
of the child, as well as their cognitive self-regulation and flexibility
(Diamond, 2013). Action songs support these faculties by requiring
a child to store information (e.g., a rhythmic sequence) in working
memory while simultaneously monitoring and adjusting their motor
performance. Each time the song is performed, the child must also
exercise attentional control, focusing on the task, inhibiting
distractions, and updating working-memory representations with

incoming information. In this regard, active musical engagement
constitutes an implicit form of executive-function training that is
embedded within play and performance.

Under the embodied-cognition theory, learning is not simply
a matter of mental operations, but rather is deeply tied to sensory
and motor processes (Macedonia & Kndsche, 2011; Glenberg et al.,
2007). The performance of a rhythmic or melodic structure through
the body serves as a bridge between perception and cognition,
helping to ground otherwise abstract information (e.g., words or
patterns) in the physical world. For instance, the bodily enactment
of a new vocabulary item may help to solidify its association with
the sound and meaning in the brain. The implications of this
alignment with embodied-cognition theory are that children who
act out songs, physically engage with a learning task, or participate
in other sensorimotor activities will have better attentional control
and more durable memory traces than those who are restricted to
auditory or visual forms of learning.

In summation, the empirical findings reported in the current
review resonate with and directly operationalize cognitive and
educational theories, with the implication being that musical
activities that are movement-driven naturally instantiate executive
and embodied learning principles in the context of early education.

LimITATIONS

The main problem with making inferences about the collective
data set is that the studies themselves are very different from one
another. They use different participants, learning interventions,
measures, and conditions. Despite these important differences,
several notable limitations to the existing evidence base still apply.

The first limitation to the reviewed literature is the inconsistent
length of interventions and time periods over which change is
observed. In some cases, the studies used a short-term program,
lasting only a few weeks (Moreno et al., 2011), while in others the
period covered a whole school year (Roden et al., 2014). The length
and frequency of musical engagement are thus not standardized,
even though they are likely to moderate the size of the observed
effect.

The second limitation is the heterogeneity of the children who
participate in these studies in terms of their age, baseline cognitive
function, and cultural exposure to music. Differences in age and
music exposure could limit the generalizability of these results to
other contexts. For example, children who have access to musical
opportunities in their homes and communities will likely respond
differently to an action-song intervention than children who do not.

The third limitation is the small sample size or quasi-
experimental design in many of the reviewed studies. The
implication of this methodological shortcoming is that it is more
difficult to draw conclusions about the causal effects of action-song
participation on cognitive abilities, since an unmeasured confound
could be driving the change. Randomized trials and longitudinal
studies would provide more confidence in this regard.

The final shortcoming of the existing literature base is the
diversity of measures used to assess the executive-function
capacities of the children. Different studies used teacher
observation scales, neurocognitive tasks, and questionnaire items
to capture change in working memory or attentional control. A
lack of consensus over the measurement of change limits the
generalizability of results across studies.

In the final analysis, while the extant literature is not without
limitations, the consistency of the findings across diverse studies
is strong. It is therefore likely that action songs play a significant
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Table 2: Recommended Classroom Applications of Action Songs

Activity Cognitive Target Description

Duration Evaluation Method

Attention Shift and
Focus Initiation

Rhythmic Warm-Up
Chant

Begin lessons with short rhythmic clapping
or call-and-response chants that direct
students’ attention toward the teacher. These

Observation checklist of
on-task behavior and eye
contact.

3-5 minutes

chants synchronize the group rhythmically,
preparing the brain for focused tasks

(Tierney & Kraus, 2013).

Sing-and-Gesture
Vocabulary Song

Working Memory and
Recall

Integrate gestures for each target word
during singing. Physical actions link motor

Post-lesson word recall
test or matching activity.

8-10 minutes

encoding with verbal memory, improving
retention of new vocabulary or concepts
(Tellier, 2008; Ludke et al., 2014).

Movement Pattern  Inhibitory Control Use rhythm imitation or “freeze” games to 7-8 minutes Accuracy rate in
Game and Sequencing strengthen children’s impulse control and reproducing rhythm
ability to hold and reproduce rhythmic patterns.
sequences (Roden et al.,, 2014).

Melody-Based Sequential Processing  Combine storytelling with sung lines or 6-7 minutes Narrative retelling or
Storytelling and Comprehension  choruses representing key events. Melodic picture-ordering task.
contours cue narrative order and support
memory for story structure (Wallace, 1994;

Glenberg et al., 2004).
Cool-Down Metacognitive End sessions with calm rhythmic breathing 3-4 minutes Teacher reflection

Reflection Song Regulation and

Closure

songs or reflective melodies that help
consolidate attention and transition
smoothly between activities.

notes on self-regulation
indicators (calm posture,
reduced fidgeting).

role in the development of both attention and working memory.
As the research in this area continues to grow, it will be important
to address some of these limitations by introducing more
methodological consistency, using larger and more diverse
samples, and standardizing cognitive measures where possible.

Educational Implications

Synthesizing the compelling arguments and research evidence
from the discussed articles, it is possible to draw a conclusion that
the incorporation of action songs in early childhood education can
be an effective and meaningful pedagogical approach. It should
be noted that the discussed studies prove that rhythmic—melodic
movement (RM) experiences are indeed capable of impacting
children’s executive functioning abilities, including attention and
working memory (Diamond, 2013; Moreno et al., 2011; Roden et al.,
2014). The challenge, therefore, is to provide practical application
of these findings in the early childhood classroom.

Action songs can be described as embodied activities in which
movement, rhythm, and melody are used to regulate attention
and support memory consolidation (Tellier, 2008; Macedonia &
Knosche, 2011). It is also important to note that they are a form
of multi-sensory learning that simultaneously engage a child’s
auditory, kinesthetic, and linguistic skills. As a result, this multimodal
integration of movement, speech, and music might facilitate more
consistent engagement, as well as be of special benefit to children
with executive functioning difficulties, or those who are prone to
verbalinstruction fatigue (Tellier, 2008; Macedonia & Kndsche, 2011).
It is for these reasons that the effective implementation of action
songs should include not only the selection of developmentally
appropriate musical content but also the establishment of daily
routines in which rhythm and gestures are used as scaffolding.
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Classroom Integration Framework

Action songs can be scheduled within the daily instructional
routine as opposed to being confined to music lessons. Activities
can be used as either a warm up, attention refocusing, or memory
consolidation activity. Each activity can be used to practice
particular executive functions—attentional focus, working-
memory rehearsal, inhibitory control, and serial ordering—while
still being highly engaging (Bonacina et al., 2019).

Table 2 below outlines practical classroom applications derived
from the literature and empirical evidence.

Pedagogical Rationale

This framework is grounded in embodied learning theory, where
cognition emerges from the coordination of perception, action,
and memory (Macedonia & Kndsche, 2011). Rhythmic participation
activates temporal prediction and auditory-motor coupling,
mechanisms shown to enhance attention and working memory
(Woodruff Carr et al., 2014; Gordon et al., 2015). By intentionally
aligning movement and melody with learning goals, teachers can
transform music into a structured cognitive support rather than a
peripheral enrichment activity.

Implementation Guidance

Teacher Training and Professional Development

To effectively implement action songs, teachers should first

understand the cognitive principles behind music-based learning.

Training workshops can cover:

«  Basic rhythm and movement teaching techniques (guided by
Orff Schulwerk or Kodaly principles).
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«  Executive function and multisensory integration neuroscience
(Diamond, 2013).

« Samplelesson plans showing how to connect musical rhythms
with foundational learning (language, literacy, numeracy).

«  Observation tools to record baseline and improvements in
engagement, focus, and recall.

Teachers must be reassured that musical talent is not required for

effective use of action songs. Teachers without formal musical

training are able to lead children in action songs with rhythmic

support and appropriate materials (Roden et al., 2012). Peer

mentoring or co-teaching of songs between music specialists

and classroom teachers may support consistency and teacher

confidence.

Curriculum Design and Integration

Curriculum planners can embed action songs within existing

subject units rather than relegating them to art or music blocks.

Integration approaches may include:

+ Matching songs to vocabulary/language or science units to
support content retention.

+ Revisiting a song repertoire over several days to support long-
term memory (Roden et al., 2014).

« Linking songs across subject areas - rhythmic counting songs in
mathematics, sequencing through timeline chants in history.

+  Embedding assessments of cognitive (attention, recall,
comprehension) and content mastery.

Rhythmic-movement tasks become structured micro-interventions

for the school day at natural transition times to allow students

opportunities to reset their attention and consolidate memory -

both key for sustained learning.

Inclusive Participation and Differentiation

Action songs are also an opportunity for inclusion because students

with different learning styles (auditory, visual, kinesthetic) can be

engaged through multiple modalities. Action song strategies to

consider may include:

«  Encouraging peer modeling when some children have better
rhythmic abilities and stronger body awareness/motor skills.

«  Supporting children with language delays through visual aids
for songs (gesture charts, pictures as rhythm cues).

«  Adjusting the pacing and movement complexity for children
with motor skill delays.

+  Using call-and-response songs to ensure active engagement
and lower social anxiety.

Incorporating universal design for learning principles into action

song practices can encourage more equitable engagement and

build confidence for all learners, including those with attention

or language challenges (Cumming et al., 2015; Macedonia, 2014).

Sustainability and School-Wide Adoption

Strategies for school-wide or district adoption can include:

+  Daily musical-movement routines in morning assemblies or
during transition periods.

+ Teacher sharing networks where songs are exchanged and
cognitive outcomes are reported.

+  Periodic collection of engagement and recall data to optimize
practices.

«  Partnerships with local musicians and education departments
for repertoire diversity.

Adopting these principles at a school or district level can create

sustainable practices where action songs are embedded as cultural

tools that support both cognitive development and community
building.

CONCLUSION

The Songs We Sing

Bridging the fields of developmental psychology, music cognition,
and educational neuroscience, our findings suggest that action
songs measurably support attention and working memory in
young learners. The multisensory combination of rhythmic and
melodic structures with movement creates a learning environment
that can engage the auditory and motor cortices, providing
children with both the motivation and neural support to maintain
focus and encode information more deeply (Moreno et al., 2011;
Tierney & Kraus, 2013). Rhythmic frameworks in music provide
temporal scaffolding, helping children predict and anticipate
patterns and thereby aligning their attentional cycles with
musical beats (Woodruff Carr et al., 2014). Movement and gesture
activate kinesthetic pathways that further strengthen the neural
connections between perception, action, and memory (Macedonia
& Kndsche, 2011).

Empirical data from longitudinal studies provide robust
support for the role of coordinated musical-movement experiences
in children’s cognitive development, indicating that regular
engagementwith these activities leads to measurableimprovements
in attention, verbal recall, and executive-function control (Roden
et al,, 2014; Bonacina et al., 2019). The embodied repetition that
is inherent in singing with gestures appears to support both the
encoding and retrieval of information, coupling sounds with body
motions in ways that promote both memory storage and later
recall (Tellier, 2008; Ludke et al., 2014). The integration of findings
from both music and movement literature therefore supports a
compelling conclusion: Rhythm-movement coupling is not merely
a matter of entertainment or enjoyment. It underlies a biologically
sound mechanism for optimizing cognitive engagement and
memory processing. In early-learning environments, action songs
therefore function as a naturalistic, evidence-based approach
for scaffolding young children’s attention systems and working-
memory capacity.

Singing for Success

Educationally speaking, the inclusion of action songs as a daily
classroom routine provides an effective, low-cost, and inclusive
approach for cultivating children’s cognitive readiness to learn.
Singing and movement are activities that all children can do and that
provide the same opportunity for learning to children regardless
of their linguistic or developmental background (Diamond, 2013).
The teacher who introduces rhythmic warm-ups, sings and gestures
with vocabulary words, or engages children in movement-based
storytelling is, through these routines, creating an emotionally
engaging learning environment that can maintain children’s focus
while also supporting their retention of new academic content.
These methods are consistent with Orff-Schulwerk and other
forms of active-music pedagogy in that they emphasize the roles
of participation, creativity, and kinesthetic learning.

Equally important, the repetitive, predictable structure of songs
helps children regulate their arousal levels, manage transitions,
and get ready for cognitively challenging tasks. Teachers have
also noted improved classroom behaviors and focus when they
build brief music-movement breaks into their daily schedules
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between academic lessons (Roden et al., 2014). Integrating these
practices into regular classroom routines can also support the
social cohesion of a class: coordinated group singing encourages
children to practice empathy, cooperation, and joint attention.
Fostering a strong sense of group cohesion can then support
classroom management. For those working in curriculum design or
as early-childhood educators, action songs can therefore serve as
a pedagogical bridge between cognitive skill formation and socio-
emotional engagement—a means of uniting both enjoyment and
evidence-based educational impact.

The Future of Action Songs

The short-term cognitive benefits of action songs are well
supported, but future research must uncover the developmental
and neural mechanisms that underlie this effect. Longitudinal
and neuroimaging studies that use electroencephalography
(EEG), functional near-infrared spectroscopy (fNIRS), or functional
magnetic resonance imaging (fMRI) could help to map out
how rhythmic synchronization and embodied participation in
movement affect neural circuitry associated with attention and
working memory over longer periods. Cross-cultural longitudinal
studies could also assess how different musical traditions impact
these cognitive outcomes and better understand the universal
versus culture-specific effects of rhythm-movement coupling.

In addition to measuring attention and working memory,
controlled intervention studies in classroom settings should
examine both immediate and longer-term outcomes of children'’s
engagement in musical-movement activities, including social
interaction, emotional regulation, and language proficiency
(Glenbergetal., 2011). Collaborative efforts between neuroscientists,
educators, and music therapists are needed to design and
test multimodal training programs that are tailored for early
learners, children with attention-deficit tendencies, and those
who are learning an additional language. By drawing together
neuroscientific precision and pedagogical creativity, future studies
can further detail how long-term exposure to action songs influence
neural plasticity and the development of executive function across
the early years of schooling.
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