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Abstract: This conceptual paper proposes the Aesthetic Affective Sequencing Model (AASM), 

a theoretical framework explaining how sequential appreciation of Romantic-era art songs 

can help regulate anxiety and enhance academic preparedness among university students. 

Drawing on contemporary emotion-regulation theory, music cognition, and educational 

psychology, the paper analyzes Beethoven’s Ich liebe dich (WoO 123) and Schubert’s Die 

Forelle (D.550) as contrasting exemplars of music’s ability to calm and activate. Rather than 

presenting empirical data, the article integrates recent scholarly literature and classic works, 

formulates testable propositions, and outlines implications for research, pedagogy, and well-

being programs. By positioning music appreciation as a scientifically grounded mediator 

between anxiety regulation and cognitive readiness, the model advances interdisciplinary 

scholarship and offers practical, low-cost interventions for higher education. 
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1. Introduction 

University life often brings increased academic pressure, social change, and future 

uncertainty, making anxiety a pervasive challenge. Meta-analytic evidence shows that 30–

40 % of undergraduates report clinically significant anxiety symptoms (Ahmed et al., 2023; 

Jia, 2024; Tan et al.,2023). Anxiety impairs attention, working memory, and executive 

control, thereby undermining academic preparedness and performance; (Curtis, 2009; Owens 

et al., 2012) 

Classic psychological models highlight how emotions influence learning. Gross’s (2015) 

Extended Process Model explains how individuals identify emotions, select regulation 

strategies, implement those strategies, and monitor their outcomes (Gross, 2015). Pekrun’s 

(2006) Control–Value Theory shows how appraisals of control and value give rise to 

achievement emotions that shape motivation and learning (Pekrun, 2006). Yet these 

frameworks seldom address aesthetic experiences such as listening to music as intentional 

tools to prepare for study. 

Music is uniquely suited for emotion regulation and is widely used by students to manage 

mood and stress (Cook et al., 2019). Empirical studies demonstrate reductions in anxiety and 

improvements in emotional regulation after structured music interventions (Abuiram et al., 

2025; Chen et al., 2024; De Witte et al., 2020; Harney et al., 2023; Nwokenna et al., 2022; 

Song et al., 2024). Still, few studies specify how particular musical features (e.g., lyricism, 

harmonic stability, rhythmic vitality) or structured listening sequences can optimize readiness 

for cognitively demanding tasks. 

This paper addresses that gap by proposing a conceptual framework centered on two 

Romantic art songs: Beethoven’s Ich liebe dich (WoO 123) and Schubert’s Die Forelle 

(D.550). The former embodies lyrical serenity and harmonic warmth, encouraging calm and 

emotional security. The latter is rhythmically lively and narratively playful, fostering 

attention priming and motivational readiness. Together, they exemplify music’s dual capacity 

to soothe and to stimulate. 

The article proceeds as follows. Section 2 reviews relevant theory. Section 3 presents the 

Aesthetic Affective Sequencing Model (AASM) and propositions. Section 4 explores 

implications for education and mental-health practice. Section 5 outlines future research 

directions. Section 6 concludes with key contributions and applications. 
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2. Theoretical Background 

This section reviews three interrelated domains that underpin the Aesthetic Affective 

Sequencing Model (AASM): (a) music and emotion regulation, (b) anxiety regulation in 

educational contexts, and (c) Romantic art song as a pedagogical medium. Together, these 

literatures provide the conceptual foundations for linking structured music listening to 

anxiety regulation and academic preparedness. 

 

2.1 Music and Emotion Regulation 

Emotion regulation involves the ways individuals influence which emotions they experience, 

how these emotions arise, and how they are expressed or suppressed (Gross, 1998; Zarolia et 

al., 2015). Music is well suited to support these processes. The BRECVEMA framework 

outlines eight mechanisms by which music can evoke and shape emotions: brainstem reflex, 

rhythmic entrainment, evaluative conditioning, emotional contagion, visual imagery, episodic 

memory, musical expectancy, and aesthetic judgment (Bowling, 2023; Groarke & Hogan, 

2016; Hodges, 2013; Juslin, 2013; Völker, 2022). 

Contemporary studies confirm that music can modulate both physiological and psychological 

states (Arnold et al., 2024; De Witte et al., 2020; Fancourt et al., 2014; Ramirez et al., 2025; 

Trappe, 2012). Research with college students shows that soothing music significantly 

increases heart rate variability and lowers stress, reflecting enhanced parasympathetic activity 

(Archana & Mukilan, 2016; Gaebel et al., 2017; Jia et al., 2016; Labbé et al., 2007; Latha et 

al., 2014; Zhou et al., 2010). Other studies find that many students deliberately use music 

both to calm negative feelings and to energize before tasks (Cook et al., 2019; Lim & Bang, 

2018; Vigl et al., 2023). Preferred background music can also reduce mind-wandering and 

sharpen task focus, demonstrating music’s combined ability to soothe and activate (Homann 

et al., 2023; Kiss & Linnell, 2021, 2024). 

These mechanisms are highly relevant for higher education, where students must often 

transition quickly from anxious states to sustain attention. Music that first down-regulates 

stress and subsequently activates attentional systems could, in theory, prepare learners more 

effectively for academic tasks. 

2.2 Anxiety Regulation in Educational Contexts 

Academic anxiety, whether linked to examinations, presentations, or general workload, has 

well-documented negative effects on learning. A meta-analysis estimates that nearly 40 

percent of university students experience clinically significant anxiety, which is associated 

with lower grade point average and higher dropout risk (Ahmed et al., 2023; Tan et al., 2023). 
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Other longitudinal studies show that first-year emotional distress predicts reduced academic 

performance across four years of study (Douglass & Islam, 2009; Niculescu et al., 2015; 

Petersen et al., 2010).  

The control-value theory explains these findings by proposing that emotions stem from 

appraisals of control over and value of academic tasks (Pekrun, 2006). High value combined 

with low perceived control tends to produce anxiety, which impairs motivation, attentional 

regulation, and working memory. Physiological studies further support this account by 

showing that students with high anxiety perform more poorly on sustained-attention tasks 

(Pozo et al., 2008; Vytal et al., 2012). These results highlight the importance of interventions 

that both reduce maladaptive arousal and preserve cognitive readiness, the two central goals 

of the AASM. 

2.3 Romantic Art Song as a Pedagogical Medium 

Romantic art song (Lied) combines poetic text, expressive melody, harmonic richness, and 

dynamic contrast, making it well suited to both emotional resonance and cognitive 

engagement. Ich liebe dich (WoO 123) by Beethoven exemplifies lyrical serenity and 

harmonic stability, qualities conducive to parasympathetic activation and mood stabilization. 

In contrast, Schubert’s Die Forelle (D.550) offers rhythmic vitality and narrative playfulness, 

inviting attentional engagement and motivational arousal. Together, these works illustrate 

how a calm-then-activate sequence can align with optimal arousal theories (e.g., Yerkes–

Dodson law) to promote effective learning. 

Empirical evidence for such applications is emerging. (Nwokenna et al., 2022; Rivas et al., 

2024) found that music students engaging deeply with art song repertoire improved their 

emotion recognition and attentional control. Although not focused on academic preparedness 

per se, these findings suggest that art songs can be a potent medium for structured emotional 

and cognitive modulation. 

2.4 Synthesis and Research Gap 

Across the literatures on music and emotion regulation, educational anxiety, and music-based 

pedagogy, several convergences emerge. First, a broad body of evidence demonstrates that 

music effectively supports emotional down-regulation and cognitive activation. Slow-tempo, 

harmonically stable compositions reliably decrease physiological arousal and subjective 

stress (Lee-Harris et al., 2018; Pelletier, 2004; Yamamoto et al., 2007), while music with 

greater rhythmic vitality and dynamic contrast can enhance attentional engagement and 

working memory (Chen et al., 2008; Woods et al., 2024). These findings span diverse 

populations and contexts, from clinical music therapy to everyday study environments, 

indicating robust psychophysiological mechanisms such as parasympathetic activation and 

dopaminergic reward pathways (Blum et al., 2017; Ferreri & Rodriguez‐Fornells, 2022; 

Moriya et al., 2018; Salimpoor et al., 2011). 
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Second, anxiety remains a major impediment to learning in higher education. Prevalence 

estimates show that between 30% and 50% of university students experience significant 

anxiety symptoms, which correlate with lower academic performance and reduced 

persistence (Jia, 2024; Russell & Topham, 2012; Tan et al., 2023). Test anxiety disrupts 

attentional control and impairs memory retrieval, highlighting the urgent need for scalable, 

non-pharmacological interventions (Bertrams & Englert, 2014; Mowbray, 2012; Wei & Sun, 

2024). 

Third, Romantic art song provides a unique and underexplored medium for these 

interventions. Works such as Beethoven’s Ich liebe dich (WoO 123) and Schubert’s Die 

Forelle (D.550) display contrasting affective profiles, combining lyrical serenity with playful 

rhythmic energy in a concise, text-rich, and culturally significant format. Art songs are long 

enough to induce measurable physiological changes yet short enough to fit within academic 

schedules (Elvin et al., 2020; VanderArk & Ely, 1992). They also engage both semantic and 

musical processing networks, which may enhance cognitive flexibility and memory 

consolidation (Schön et al., 2005; Thaut et al., 2005). 

Despite these convergences, important research gaps remain. Few empirical studies have 

pinpointed specific musical features, such as harmonic predictability, melodic contour, or 

rhythmic density, that most effectively elicit calm or activation. Much of the existing 

evidence relies on broad labels like “relaxing” or “stimulating” music, which limits 

reproducibility and hinders the optimization of interventions (Robb et al., 2018; Williams & 

Hine, 2018). The role of temporal sequencing has also received little systematic attention. 

Most music-based interventions focus on single pieces or unstructured playlists, leaving it 

uncertain whether a structured calm-then-activate order offers additive or synergistic benefits 

(Liebman et al., 2019; Tillmann, 2012). 

Another underexplored dimension is the impact of moderating variables, such as cultural 

familiarity, prior musical training, and individual differences in emotion regulation style. 

Studies show that culturally familiar music produces stronger physiological and emotional 

effects (Egermann et al., 2015) and that listeners with formal musical training may process 

structural cues differently, potentially altering both emotional and cognitive responses 

(Battcock & Schutz, 2022). Yet few investigations have integrated these variables into 

experimental designs, leaving a gap in understanding how to personalize interventions. 

Moreover, some critics argue that music’s effects on learning might partly reflect placebo or 

expectancy effects rather than direct causal mechanisms (Hackett et al., 2022), underscoring 

the need for tightly controlled, theory-driven research. 

The Aesthetic Affective Sequencing Model (AASM) directly addresses these gaps. By 

proposing a structured, theory-based approach that links specific musical attributes (e.g., 

harmonic stability, rhythmic drive) with distinct physiological and cognitive outcomes, the 

AASM moves beyond generic prescriptions. It integrates temporal sequencing as an 

independent variable and explicitly calls for testing moderating factors such as cultural 
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familiarity and musical background. In doing so, the AASM provides a roadmap for rigorous, 

reproducible studies that can clarify not only whether music regulates anxiety and supports 

study readiness, but also how and for whom these effects are most potent. 

 

3. Conceptual Framework and Propositions 

This section introduces the Aesthetic Affective Sequencing Model (AASM), a theoretical 

framework that specifies how structured listening to Romantic art songs can mediate the 

relationship between anxiety regulation and academic preparedness. First, the model’s 

components, mechanisms, and moderators are described in detail. Then, refined propositions 

are offered for future empirical testing. 

 

3.1 The Aesthetic Affective Sequencing Model (AASM) 

The Aesthetic Affective Sequencing Model (AASM) comprises three interdependent and 

sequential components designed to create an optimal emotional–cognitive environment for 

academic preparedness. The first component, the Calming Phase, aims to reduce anxiety and 

physiological arousal, thereby inducing emotional stability and ease. This phase draws on 

evidence that slow-tempo, harmonically stable music can lower heart rate, increase 

parasympathetic activity, and decrease subjective stress (Knight & Rickard, 2001; Sandstrom 

& Russo, 2010). Its musical characteristics include lyrical melody, predictable harmonic 

progressions, moderate to slow tempo, low rhythmic complexity, and minimal dynamic 

variation. Beethoven’s Ich liebe dich (WoO 123) exemplifies these qualities, offering a 

soundscape conducive to the down-regulation of arousal and the reduction of intrusive, 

worry-related cognition (Elliott et al., 2011; Tan et al., 2012). 

The second component, the Activating Phase, is designed to initiate cognitive readiness by 

increasing alertness, attentional focus, and motivational energy. Research shows that music 

with higher rhythmic vitality, dynamic contrast, and moderate tempo can enhance sustained 

attention and reduce mind-wandering (Brannick & LaCroix, 2025; Woods et al., 2021). This 

phase favors musical features such as rhythmic drive, melodic or harmonic tension, and 

narrative content with elements of motion or contrast. Schubert’s Die Forelle (D.550), with 

its lively tempo and playful narrative, illustrates how activating music can elevate arousal to 

an optimal level for learning tasks, aligning with the Yerkes–Dodson law’s prediction that 

moderate arousal supports peak performance (Pekrun, 2006). 

The third component, Sequencing and Transition, underscores the importance of ordering and 

timing. A calming followed by activating sequence is considered essential because beginning 

with activating music before emotional stabilization may heighten anxiety and impair 

attentional control (Eysenck et al., 2007; Jefferies et al., 2008). Key transition elements 
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include the duration of each phase, the option of a brief silent pause or reflective moment, 

and the use of overlapping or fading musical segments to promote psychological 

consolidation. By integrating calming, activating, and carefully managed sequencing and 

transition, the AASM provides a structured, music-based approach to harmonize emotion and 

cognition in higher education. 

The AASM theorizes that sequential exposure to calming then activating music optimizes 

emotional and cognitive readiness. Figure 1 visualizes the model. 

 

Figure 1 

 The Aesthetic Affective Sequencing Model (AASM): Calming and Activating Phases 

Enhancing Academic Preparedness 

 

 

Note. Aesthetic Affective Sequencing Model (AASM): Calming phase (Ich liebe dich) 

reduces anxiety and restores parasympathetic balance; activating phase (Die Forelle) primes 

attention and motivation; combined, they enhance academic preparedness. 
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3.2 Propositions 

Building on these components, the Aesthetic Affective Sequencing Model (AASM) advances 

five interrelated propositions that guide empirical validation. 

Proposition 1 (P1) states that listening to lyrical, harmonically stable art songs exemplified by 

Beethoven’s Ich liebe dich (WoO 123) can reduce anxiety and increase parasympathetic 

activity. Evidence shows that slow-tempo, predictable music promotes parasympathetic 

dominance and lowers stress markers such as heart-rate variability (HRV) and cortisol 

(Bretherton et al., 2019; Ishak et al., 2020; Ooishi et al., 2017). Proposition 2 (P2) holds that 

listening to rhythmically dynamic and narratively engaging art songs such as Schubert’s Die 

Forelle (D.550) enhances attentional readiness and motivation. This aligns with findings that 

stimulating or rhythmically enhanced music can decrease mind-wandering and support task 

focus (Homann et al., 2023; Kiss & Linnell, 2024). Proposition 3 (P3) integrates these effects 

by proposing that a calm followed by activate sequence produces stronger improvements in 

study readiness than either the calming or activating phase alone. This sequencing principle 

reflects emotion regulation theory and optimal arousal models (Gross, 2015; Pekrun, 2006), 

both of which emphasize stabilizing emotions before stimulating cognition. Proposition 4 (P4) 

highlights individual differences such as musical background, baseline anxiety, and genre 

familiarity as moderators that may strengthen or weaken the impact of the listening sequence 

(Salamon et al., 2003; Walworth, 2003). Proposition 5 (P5) identifies changes in mood and 

arousal as key mediators that connect music exposure to academic preparedness, linking 

physiological, affective, and cognitive pathways in a single explanatory model. Together, 

these propositions expand current understanding of music-based emotion regulation and 

outline a structured research agenda for testing how carefully curated art songs can 

harmonize emotional and cognitive readiness in higher education. 

4. Implications for Research and Practice 

4.1 Educational Practice 

The Aesthetic Affective Sequencing Model (AASM) provides a practical and theoretically 

grounded framework for integrating music-based interventions into contemporary learning 

environments. The model recommends short, structured listening sessions—for example, a 6–

8 minute calming piece followed by a 4–6 minute activating piece—that can be scheduled at 

key transition points in the academic day. Such sessions may be incorporated as pre-class or 

pre-exam rituals, embedded within learning-management systems as “study readiness 

playlists”, or integrated into campus well-being and counselling programs. The underlying 

rationale is supported by evidence that brief music interventions can lower state anxiety, 

improve attention, and enhance mood within a single session (Lee et al., 2017; Smith, 2008). 
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A key strength of the AASM approach is its scalability and cost-effectiveness. Unlike time-

intensive counselling or pharmacological interventions, structured music listening requires 

minimal resources, can be automated through digital platforms, and does not depend on 

specialist supervision. This makes it particularly attractive for institutions facing rising rates 

of student stress and limited mental-health budgets (Ahmed et al., 2023; Madrid‐Cagigal et 

al., 2025). Moreover, as music streaming and digital learning tools become ubiquitous, the 

logistical barriers to implementation are low. Universities could, for instance, integrate  

playlists directly into course portals or library study spaces, allowing students to self-

administer the intervention before high-stakes tasks. 

Beyond immediate stress reduction, potential cognitive benefits strengthen the case for 

educational adoption. Music-induced relaxation is associated with improved working 

memory and attentional control (Pallesen et al., 2010), suggesting that the AASM sequence 

could help students transition from anxious rumination to focused engagement. Instructors 

might also adapt the method for classroom openings or exam warm-ups, using curated 

sequences to synchronize group attention and foster a shared state of calm readiness. 

However, several considerations temper these advantages. Individual differences such as 

musical taste, cultural background, and baseline anxiety can influence both acceptance and 

effectiveness. Some students may find prescribed music distracting or may associate it with 

unpleasant emotions, reducing the intended benefits (Rastogi & Silver, 2014; Stramkale, 

2020). There is also a risk of habituation, as repeated exposure to the same pieces can weaken 

their impact over time and call for playlist rotation or personalization. In addition, while 

short-term benefits are well documented, the long-term effects, including possible semester-

long gains in GPA, remain to be confirmed through longitudinal research (Margulis, 2012; 

Sun, 2025). 

Practical implementation also raises pedagogical and ethical questions. Faculty and 

administrators must balance optional participation with institutional endorsement, ensuring 

that interventions remain voluntary and inclusive. Data privacy is a concern if biometric 

feedback or AI personalization is employed. Finally, educators should guard against 

overreliance on music as a “quick fix,” remembering that sustainable student well-being also 

depends on workload management, supportive teaching practices, and accessible mental-

health services. 

In summary, interventions guided by the AASM offer strong potential for cost-effective, 

scalable, and evidence-based enhancement of student readiness. To fully realize this potential 

as a complement to existing educational and mental-health strategies, careful design that 

respects cultural diversity, individual preferences, and privacy, together with rigorous 

evaluation, remains essential. 
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4.2 Music and Affective Science 

For the fields of music psychology and affective neuroscience, the Aesthetic Affective 

Sequencing Model (AASM) reframes Romantic art song from a purely aesthetic object into a 

functional pedagogical tool that can enhance emotional regulation and cognitive readiness. 

Research on music and emotion has traditionally focused on static listening experiences or 

single musical excerpts (Eerola & Vuoskoski, 2012). In contrast, the AASM highlights 

temporal sequencing, the deliberate ordering of calming music followed by activating music, 

as a crucial yet often overlooked design variable. This perspective aligns with contemporary 

emotion regulation theory, which stresses the timing and sequencing of regulatory strategies 

for optimal effectiveness (Sheppes & Gross, 2012). By emphasizing sequence rather than 

isolated musical properties, the model expands the conceptual vocabulary of music and 

emotion research and opens new directions for hypothesis testing. 

A distinctive strength of the AASM is its call for multimodal psychophysiological 

measurement. Objective indicators such as heart-rate variability (HRV), 

electroencephalography (EEG), and functional magnetic resonance imaging (fMRI) can be 

combined with subjective reports to reveal how sequential listening modulates the autonomic 

nervous system and neural circuits related to attention and affect. Evidence suggests that 

soothing music can induce parasympathetic activation (Jia et al., 2016), while rhythmically 

enhanced or preferred music sustains attentional engagement (Woods et al., 2024). 

Incorporating these measures would allow researchers to clarify whether the AASM truly 

achieves a two-stage process of calm induction followed by attentional priming and to map 

the neural correlations of these effects. 

The model also extends current knowledge by proposing that Romantic art songs, long valued 

for their expressive interplay of text and music, may engage multiple emotion-induction 

mechanisms described in the BRECVEMA framework, including emotional contagion, 

musical expectancy, and aesthetic judgment (Juslin, 2013). By weaving these mechanisms 

into a temporal sequence, the AASM predicts synergistic effects that could surpass those of 

any single mechanism or musical piece. This proposition calls for rigorous empirical testing 

and may yield a more nuanced understanding of how complex musical structures shape 

cognition and emotion. 

At the same time, several critical issues need attention. Individual and cultural differences in 

musical preference may influence psychophysiological responses and limit generalizability 

(Fuentes-Sánchez et al., 2022; Gatzke‐Kopp, 2016). Moreover, not all listeners display 

consistent physiological reactions to music; personality, current mood, and listening context 

can lead to varied outcomes (Liljeström et al., 2013; Randall & Rickard, 2017). The 

complexity of Romantic art song itself, with its rich harmonies, poetic texts, and subtle 

dynamic shifts, can deepen engagement but may also create confounds such as uneven lyrical 

comprehension or increased cognitive load, all of which call for careful experimental control. 
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Finally, the AASM challenges researchers to integrate naturalistic and laboratory approaches. 

Laboratory conditions allow precise measurement, whereas real-world educational 

environments provide the ecological validity needed for practical application. To capture the 

full scope of music’s effects in everyday learning, researchers may need hybrid methods such 

as field experiments with portable HRV monitors or classroom EEG systems. 

In summary, the AASM contributes a novel conceptual and methodological lens for music 

and affective science. By highlighting temporal sequencing and advocating rigorous 

psychophysiological investigation, it advances the understanding of how structured musical 

experiences can regulate emotions and prepare the mind for focused academic work, while 

also inviting critical inquiry into individual and contextual variability. 

4.3 Policy and Technology 

At the policy and technological level, the Aesthetic Affective Sequencing Model (AASM) 

suggests several forward-looking strategies for promoting student well-being and academic 

performance. Given increasing evidence of rising psychological distress in higher education 

settings (Ahmed et al., 2023; Deasy et al., 2014), universities could integrate AASM-based 

listening protocols into formal wellness policies, establishing evidence-informed guidelines 

for pre-exam or pre-class music use. Such guidelines might specify recommended duration, 

sequence (calming followed by activating), and platform delivery (e.g., mobile apps, campus 

radio, LMS integration), thereby giving students structured tools for self-regulation. 

Technological advances now make it possible to deliver personalized and dynamic 

interventions. Wearable sensors can monitor physiological indicators such as heart-rate 

variability (HRV), skin conductance, and electrodermal activity, all of which correlate with 

anxiety and cognitive readiness (Dobson et al., 2023; Gomes et al., 2023). Artificial 

intelligence and machine learning can interpret these signals and adjust music selections in 

real time, for example by choosing calming or activating tracks when anxiety levels rise. 

Woods et al. (2024) showed that adding amplitude modulations to music can enhance 

attentional sustainability, particularly for listeners with attentional difficulties. Kiss and 

Linnell (2024) similarly found that preferred background music reduces mind-wandering, 

highlighting the importance of user preference and personalization (Kiss & Linnel; 2024). 

Furthermore, recent studies of digital mental health platforms show growing use of 

interactive music and soundscapes for stress relief. For example, Carling et al. (2021) 

evaluated a smartphone app that provided ambient music tailored to user mood, and users 

reported lower anxiety and improved task initiation (Carling et al., 2021). This evidence 

supports the feasibility of embedding AASM sequences into smartphones or wearable 

technologies. However, few studies have applied these technologies specifically in 

educational settings using structured sequences rather than general ambient music or mood 

playlists. 
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From a policy perspective, there are several critical issues to address. First are data privacy 

and informed consent: collecting biometric data entails handling sensitive health information, 

subject to regulation (GDPR, etc.). Institutions must ensure transparent data governance. 

Second, equity of access is crucial: not all students have access to wearables or high-speed 

internet, so tech-based solutions must be complemented by low-tech or offline alternatives. 

Third, algorithmic bias: AI systems trained on limited demographic data may provide less 

effective or culturally insensitive music suggestions for underrepresented groups (Mehta et al., 

2024). 

Finally, although initial studies show promising short-term effects, little is known about long-

term efficacy at scale, including how AASM-based interventions embedded in technology 

platforms perform over months or full academic cycles. Longitudinal evaluations are needed 

to track outcomes such as academic retention, sustained mental health, and cumulative 

cognitive readiness. Schools and policy makers should pilot programs with built-in evaluation 

to generate this evidence. 

In summary, AASM informs a policy and technology agenda in which structured playlists, 

personalization via biometric feedback, and integration into digital platforms present an 

opportunity to scale music-based well-being interventions. However, carefully addressing 

privacy, equity, and validation issues will be essential for safe, inclusive, and effective 

implementation. 

4.4 Cross-Cultural Adaptation 

Although the Aesthetic Affective Sequencing Model (AASM) is illustrated with works by 

Beethoven and Schubert, its core design is content agnostic and can be applied across many 

musical cultures and educational settings. Many world traditions naturally include musical 

structures that shift from calm to activation. Examples include Indian ragas that begin with a 

slow alap section and build to rhythmically intense climaxes, Japanese gagaku and taiko 

performances, and African drumming that starts softly and gradually increases in complexity 

and energy (Gomez & Danuser, 2007; Mathur et al., 2015). Cross-cultural research shows 

that basic mechanisms such as tempo, rhythmic entrainment, and dynamic contrast 

consistently influence perceived arousal and emotional valence among listeners with diverse 

musical backgrounds (Balkwill & Thompson, 1999; Hofbauer & Rodriguez, 2023). 

Additional evidence indicates that culturally familiar music enhances emotional impact and 

cognitive engagement. Mohan and Thomas (2020) and Vigl et al. (2023) found that students 

who listened to music from their own cultural traditions experienced stronger mood 

regulation and better task engagement than when exposed to unfamiliar music. López et al. 

(2024) likewise reported that Latin American students showed greater physiological stress 

reduction, measured through skin conductance and heart-rate variability, when listening to 

culturally congruent music compared with non-congruent selections. These findings highlight 
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the value of cultural relevance for optimizing music-based interventions that support 

emotional and cognitive outcomes. 

However, critical caveats must be acknowledged. Musical meaning is deeply embedded in 

culture, so structural features perceived as calming in one tradition—such as slow tempo or 

certain modal scales—may be interpreted as somber or unsettling in another (Treider et al., 

2023; Widdess, 2012). Individual preferences also vary; some listeners may associate certain 

musical styles with negative memories, which could reduce or even reverse intended 

regulatory effects (Treider et al., 2023). Moreover, some musical traditions do not conform to 

a linear calm→activate sequence but favor cyclical or nonlinear emotional trajectories, 

suggesting that the AASM’s sequencing logic may need modification to suit particular 

cultural contexts (Eerola et al., 2013). 

To address these challenges, future implementations should co-design interventions with 

local stakeholders, music educators, and students to curate calming and activating pieces that 

are culturally meaningful and contextually appropriate. Mixed-methods research that 

combines physiological measures with subjective reports and qualitative data (e.g., interviews 

and listening diaries) can help validate the perceived effects of such adaptations. Longitudinal 

studies will also be important to determine whether culturally adapted AASM interventions 

produce sustained benefits for cognitive readiness, academic performance, and emotional 

well-being comparable to those demonstrated in predominantly Western contexts. 

5. Future Research Directions 

To advance the Aesthetic Affective Sequencing Model (AASM) from theoretical proposal to 

evidence-based practice, a coordinated research agenda is essential. First, randomized 

controlled trials should compare the full calm→activate sequence to control conditions (e.g., 

silence, single-phase listening, or random playlists) while measuring objective physiological 

indices such as heart-rate variability (HRV) and cortisol, alongside cognitive-performance 

metrics including attention and working-memory tasks (Hansen et al., 2012). Second, 

longitudinal studies are needed to evaluate the sustained impact of repeated AASM sessions 

on academic outcomes such as grade point average (GPA), course completion, and student 

retention over multiple semesters (Busby et al., 2002). Third, cross-cultural investigations 

should test the model’s adaptability by applying it to diverse musical traditions that preserve 

the calming → activating principle, thereby assessing its global generalizability and cultural 

sensitivity (Stevens, 2012). 

In addition, the integration of personalized delivery systems represents a promising frontier. 

Leveraging artificial intelligence and real-time biometric feedback, music-streaming 

platforms could dynamically tailor listening sequences to a listener’s current physiological 

and psychological state. Recent research on personalized music and attentional focus 

underscores the feasibility of such adaptive interventions ((Jiao, 2025; Woods et al., 2024). 

Finally, neuroscientific methods such as electroencephalography (EEG) and functional 
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magnetic resonance imaging (fMRI) should be employed to investigate the neural 

mechanisms underlying the hypothesized parasympathetic–sympathetic interplay, providing 

insight into how sequential music listening influences both cortical and autonomic processes. 

Collectively, these lines of inquiry will determine not only the immediate efficacy of the 

AASM for anxiety regulation and study readiness but also its long-term benefits for academic 

performance and mental health, offering a rigorous empirical foundation for large-scale 

educational and clinical applications. 

6. Conclusion 

The Aesthetic Affective Sequencing Model (AASM) combines insights from emotion 

regulation, music cognition, and educational psychology to propose a low-cost and culturally 

adaptable intervention for reducing anxiety and improving academic preparedness. By 

sequencing calming and activating Romantic art songs, the model aligns emotional regulation 

with cognitive activation, turning music appreciation from a purely aesthetic activity into a 

scientifically grounded pedagogical strategy. It offers testable propositions and specifies 

mechanisms such as parasympathetic activation and attentional priming, inviting empirical 

validation through psychophysiological and behavioral studies (De Raedt & Koster, 2010; 

Garland et al., 2014; Woods et al., 2024). In this way, the AASM addresses pressing 

educational challenges, as rising rates of anxiety among university students are increasingly 

linked to lower academic achievement and persistence (Archbell & Coplan, 2022; Cassady et 

al., 2019; Jia, 2024).  

By positioning structured music listening to regulate mood, lower stress, and prime cognitive 

readiness, the AASM provides higher education with a scalable, evidence-based tool for 

supporting both well-being and learning. The model is content agnostic and can be adapted to 

diverse cultural repertoires, enabling inclusive and globally relevant applications (Lata & 

Kourtesis, 2021; Li, 2023; Linnemann et al., 2015). In sum, the AASM reframes music, long 

valued for its beauty and emotional depth, as a transformative educational resource that links 

aesthetic experience with academic performance and lays the groundwork for rigorous 

interdisciplinary research. 

 

 

 

 

 



 

15 

 

 

References  

Abuiram, I., Hassline Mohamed, N., Ahmead, M., Palasuberniam, P., Awadallah, H., & Juli, 

E. (2025). The Effectiveness of Music Interventions in Exam Anxiety Reduction 

among University Students–Systematic Review. The Open Psychology Journal, 18(1). 

https://doi.org/10.2174/0118743501417341250714110749 

 

Ahmed, I., Hazell, C. M., Edwards, B., Glazebrook, C., & Davies, E. B. (2023). A systematic 

review and meta-analysis of studies exploring prevalence of non-specific anxiety in 

undergraduate university students. BMC psychiatry, 23(1), 240.  

https://doi.org/10.1186/s12888-023-04645-8 

 

Archana, R., & Mukilan, R. (2016). Beneficial effect of preferential music on exercise 

induced changes in heart rate variability. Journal of clinical and diagnostic research: 

JCDR, 10(5), CC09. https://doi.org/10.7860/JCDR/2016/18320.7740 

 

Archbell, K. A., & Coplan, R. J. (2022). Too anxious to talk: Social anxiety, academic 

communication, and students’ experiences in higher education. Journal of Emotional 

and Behavioral Disorders, 30(4), 273–286. 

https://doi.org/10.1177/10634266211060079 

Arnold, C. A., Bagg, M. K., & Harvey, A. R. (2024). The psychophysiology of music-based 

interventions and the experience of pain. Frontiers in Psychology, 15, 1361857.  

https://doi.org/10.3389/fpsyg.2024.1361857 

 

Balkwill, L.-L., & Thompson, W. F. (1999). A cross-cultural investigation of the perception of 

emotion in music: Psychophysical and cultural cues. Music Perception, 17(1), 43–64.  

            https://doi.org/10.2307/40285811 

 

Battcock, A., & Schutz, M. (2022). Emotion and expertise: How listeners with formal music 

training use cues to perceive emotion. Psychological research, 86(1), 66–86.  

            https://doi.org/10.1007/s00426-020-01467-1 

 

Bertrams, A., & Englert, C. (2014). Test anxiety, self-control, and knowledge retrieval in 

secondary school students. Zeitschrift für Entwicklungspsychologie und Pädagogische 

Psychologie, 46(4), 165–170.  https://doi.org/10.1026/0049-8637/a000111 

 

Blum, K., Simpatico, T., Febo, M., Rodriquez, C., Dushaj, K., Li, M., Braverman, E. R., 

Demetrovics, Z., Oscar-Berman, M., & Badgaiyan, R. D. (2017). Hypothesizing 

music intervention enhances brain functional connectivity involving dopaminergic 

recruitment: common neuro-correlates to abusable drugs. Molecular neurobiology, 

54(5), 3753–3758. https://doi: 10.1007/s12035-016-9934-y 

https://doi.org/10.7860/JCDR/2016/18320.7740
https://doi.org/10.1026/0049-8637/a000111
https://doi.org/10.1007/s12035-016-9934-y


 

16 

 

 

Bowling, D. L. (2023). Biological principles for music and mental health. Translational 

psychiatry, 13(1), 374.  https://doi.org/10.1038/s41398-023-02671-4 

 

Brannick, S. F., & LaCroix, A. N. (2025). Blinking indexes dynamic attending during and 

after music listening. Scientific reports, 15(1), 27262.  

https://doi.org/10.1038/s41598-025-12200-6 

 

Bretherton, B., Deuchars, J., & Windsor, W. L. (2019). The effects of controlled tempo 

manipulations on cardiovascular autonomic function. Music & Science, 2, 

2059204319858281.  https://doi.org/10.1177/2059204319858281 

 

Busby, R. R., Gammel, H. L., & Jeffcoat, N. K. (2002). Grades, graduation, and orientation: 

A longitudinal study of how new student programs relate to grade point averages and 

graduation. Journal of College Orientation, Transition, and Retention, 

10(1). https://doi.org/10.24926/jcotr.v10i1.2559  

 

Carling, C., Leprince, C., Pavillon, T., Guétin, S., & Thivilier, F. (2021). Feasibility and 

effectiveness of a novel smartphone music application on anxiety and sleep in elite 

soccer coaches. Journal of Sports Science & Medicine, 20(3), 546 

https://doi.org/10.52082/jssm.2021.546  

 

Cassady, J. C., Pierson, E. E., & Starling, J. M. (2019). Predicting student depression with 

measures of general and academic anxieties. Frontiers in Education, 

https://doi.org/10.3389/feduc.2019.00011 

 

Chen, J. L., Penhune, V. B., & Zatorre, R. J. (2008). Moving on time: brain network for 

auditory-motor synchronization is modulated by rhythm complexity and musical 

training. Journal of cognitive neuroscience, 20(2), 226–239.  

https://doi.org/10.1162/jocn.2008.20018 

 

Chen, Q., Mao, C., Qi, L., Luo, Y., Yang, G., Wang, L., Liu, C., Zheng, C., Zhang, J., & Fan, 

C. (2024). Music-based therapeutic interventions for medical school students with 

emotional regulation and mental health: a pre-post cohort study. Frontiers in 

Psychology, 15, 1401129. https://doi.org/10.3389/fpsyg.2024.1401129 

       

Cook, T., Roy, A. R., & Welker, K. M. (2019). Music as an emotion regulation strategy: An 

examination of genres of music and their roles in emotion regulation. Psychology of 

Music, 47(1), 144–154. https://doi.org/10.1177/0305735617734627 

 

Curtis, C. A. (2009). The relationship between anxiety, working memory and academic 

performance among secondary school pupils with social, emotional and behavioural 

https://doi.org/10.1177/2059204319858281
https://doi.org/10.24926/jcotr.v10i1.2559
https://doi.org/10.1177/0305735617734627


 

17 

 

difficulties: a test of Processing Efficiency Theory. University of 

Southampton, Doctoral Thesis, 123pp. 

http://eprints.soton.ac.uk/id/eprint/142539 

 

De Raedt, R., & Koster, E. H. (2010). Understanding vulnerability for depression from a 

cognitive neuroscience perspective: A reappraisal of attentional factors and a new 

conceptual framework. Cognitive, Affective, & Behavioral Neuroscience, 10(1), 50–

70. https://doi:10.3758/CABN.10.1.50 

  

De Witte, M., Spruit, A., Van Hooren, S., Moonen, X., & Stams, G.-J. (2020). Effects of 

music interventions on stress-related outcomes: a systematic review and two meta-

analyses. Health psychology review, 14(2), 294–324.  

            https://doi.org/10.1080/17437199.2019.1627897 

 

Deasy, C., Coughlan, B., Pironom, J., Jourdan, D., & Mcnamara, P. M. (2014). Psychological 

distress and lifestyle of students: implications for health promotion. Health promotion 

international, 30(1), 77–87. https://doi.org/10.1093/heapro/dau086 

 

Dobson, R., Li, L. L., Garner, K., Tane, T., McCool, J., & Whittaker, R. (2023). The use of 

sensors to detect anxiety for in-the-moment intervention: scoping review. JMIR 

mental health, 10(1), e42611. https://doi.org/10.2196/42611 

 

Douglass, E., & Islam, M. (2009). Emotional wellbeing of first year university students: 

Critical for determining future academic success. First Year in Higher Education 

Conference. 

https://https://researchoutput.csu.edu.au/en/publications/emotional-wellbeing-of-first-

year-university-students-critical-fo 

 

Eerola, T., Friberg, A., & Bresin, R. (2013). Emotional expression in music: contribution, 

linearity, and additivity of primary musical cues. Frontiers in Psychology, 4, 487. 

            https://doi.org/10.3389/fpsyg.2013.00487  

 

Eerola, T., & Vuoskoski, J. K. (2012). A review of music and emotion studies: Approaches, 

emotion models, and stimuli. Music Perception: An Interdisciplinary Journal, 30(3), 

307–340. https://doi.org/10.1525/mp.2009.27.2.89 

 

Egermann, H., Fernando, N., Chuen, L., & McAdams, S. (2015). Music induces universal 

emotion-related psychophysiological responses: comparing Canadian listeners to 

Congolese Pygmies. Frontiers in Psychology, 5, 116059.  

            https://doi.org/10.3389/fpsyg.2014.01341 

 

Elliott, D., Polman, R., & McGregor, R. (2011). Relaxing music for anxiety control. Journal 

of music therapy, 48(3), 264–288. https://doi.org/10.1093/jmt/48.3.264 

https://doi.org/10.1525/mp.2009.27.2.89
https://doi.org/10.3389/fpsyg.2014.01341


 

18 

 

 

Elvin, G., Patel, P., Sice, P., Riachy, C., Shang, Y., Osborne, N., Rauch, L. H. G., & Bentley, 

E. (2020). Evaluation of the Impact of Short Duration Music Listening on Autonomic 

State (Preprint). https://preprints.jmir.org/preprint/22433   

 

Eysenck, M. W., Derakshan, N., Santos, R., & Calvo, M. G. (2007). Anxiety and cognitive 

performance: attentional control theory. Emotion, 7(2), 336.  

            https://doi.org/10.1037/1528-3542.7.2.336 

 

Fancourt, D., Ockelford, A., & Belai, A. (2014). The psychoneuroimmunological effects of 

music: A systematic review and a new model. Brain, behavior, and immunity, 36, 15–

26. https://doi.org/10.1016/j.bbi.2013.10.014 

 

Ferreri, L., & Rodriguez‐Fornells, A. (2022). Memory modulations through musical pleasure. 

Annals of the New York Academy of Sciences, 1516(1), 5–10. 

            https://doi.org/10.1111/nyas.14867  

 

Fuentes-Sánchez, N., Pastor, R., Eerola, T., Escrig, M. A., & Pastor, M. C. (2022). Musical 

preference but not familiarity influences subjective ratings and psychophysiological 

correlates of music-induced emotions. Personality and Individual Differences, 198, 

111828. https://doi.org/10.1016/j.paid.2022.111828 

 

Gaebel, C., Garrido, N., Koenig, J., Hillecke, T. K., & Warth, M. (2017). Effects of 

monochord music on heart rate variability and self-reports of relaxation in healthy 

adults. Complementary medicine research, 24(2), 97–103. 

            https://doi.org/10.1159/000455133  

 

Garland, E. L., Froeliger, B., & Howard, M. O. (2014). Mindfulness training targets 

neurocognitive mechanisms of addiction at the attention-appraisal-emotion interface. 

Frontiers in psychiatry, 4, 173. https://doi.org/10.3389/fpsyt.2013.00173 

 

Gatzke‐Kopp, L. M. (2016). Diversity and representation: Key issues for psychophysiological 

science. Psychophysiology, 53(1), 3–13. https://doi.org/10.1111/psyp.12566 

 

Gomes, N., Pato, M., Lourenco, A. R., & Datia, N. (2023). A survey on wearable sensors for 

mental health monitoring. Sensors, 23(3), 1330. https://doi.org/10.3390/s23031330 

 

Gomez, P., & Danuser, B. (2007). Relationships between musical structure and 

psychophysiological measures of emotion. Emotion, 7(2), 377.  

            https://doi.org/10.1037/1528-3542.7.2.377 

 

Groarke, J. M., & Hogan, M. J. (2016). Enhancing wellbeing: An emerging model of the 

adaptive functions of music listening. Psychology of Music, 44(4), 769–791. 

https://doi.org/10.1016/j.bbi.2013.10.014


 

19 

 

            https://doi.org/10.1177/030573561559184  

 

Gross, J. J. (1998). The emerging field of emotion regulation: An integrative review. Review 

of general psychology, 2(3), 271–299. https://doi.org/10.1037/1089-2680.2.3.271  

 

Hackett, K., Sabat, S. R., & Giovannetti, T. (2022). A person-centered framework for 

designing music-based therapeutic studies in dementia: current barriers and a path 

forward. Aging & mental health, 26(5), 940–949. 

            https://doi.org/10.1080/13607863.2021.1931029  

 

Hansen, A. L., Murison, R., Eid, J., & Thayer, J. F. (2012). Heart rate variability and cortisol 

responses during attentional and working memory tasks in naval cadets. International 

maritime health, 63(4), 181–187. 

            https://journals.viamedica.pl/international_maritime_health/article/view/26125/20919  

 

Harney, C., Johnson, J., Bailes, F., & Havelka, J. (2023). Is music listening an effective 

intervention for reducing anxiety? A systematic review and meta-analysis of 

controlled studies. Musicae Scientiae, 27(2), 278–298. 

            https://doi.org/10.1177/10298649211046979  

 

Hodges, D. A. (2013). Music listeners, philosophers, and researchers. Physics of life reviews, 

10(3), 275–276. https://doi.org/10.1016/j.plrev.2013.06.003  

 

Hofbauer, L. M., & Rodriguez, F. S. (2023). Emotional valence perception in music and 

subjective arousal: Experimental validation of stimuli. International journal of 

psychology, 58(5), 465–475. https://doi.org/10.1002/ijop.12922  

 

Homann, L. A., Drody, A. C., & Smilek, D. (2023). The effects of self-selected background 

music and task difficulty on task engagement and performance in a visual vigilance 

task. Psychological research, 87(8), 2460–2476.  

https://doi:10.1007/s00426-023-01836-6 

 

Ishak, M. W., Herrera, N., Halbert, A., Tu, J., & Gao, W. (2020). Music and biomarkers of 

stress: a systematic review. International Journal of Healthcare and Medical Sciences, 

6(5), 82–92. https://doi.org/10.32861/ijhms.65.82.92  

 

Jefferies, L. N., Smilek, D., Eich, E., & Enns, J. T. (2008). Emotional valence and arousal 

interact in attentional control. Psychological science, 19(3), 290–295. 

            https://doi.org/10.1111/j.1467-9280.2008.02082.x  

 

Jia, T. (2024). A Study of the Causes and Effects of Anxiety among Students in Higher 

Education. Journal of Education, Humanities and Social Sciences, 45, 111–115. 

            https://doi.org/10.54097/zza43979  

https://doi.org/10.1111/j.1467-9280.2008.02082.x


 

20 

 

 

Jia, T., Ogawa, Y., Miura, M., Ito, O., & Kohzuki, M. (2016). Music attenuated a decrease in 

parasympathetic nervous system activity after exercise. PloS one, 11(2), e0148648. 

https://doi.org/10.1371/journal.pone.0148648  

 

Jiao, D. (2025). Advancing personalized digital therapeutics: integrating music therapy, 

brainwave entrainment methods, and AI-driven biofeedback. Frontiers in Digital 

Health, 7, 1552396. https://doi.org/10.3389/fdgth.2025.1552396  

 

Juslin, P. N. (2013). From everyday emotions to aesthetic emotions: Towards a unified theory 

of musical emotions. Physics of life reviews, 10(3), 235–266. 

            https://doi.org/10.1016/j.plrev.2013.05.008  

 

Kiss, L., & Linnell, K. J. (2021). The effect of preferred background music on task-focus in 

sustained attention. Psychological research, 85(6), 2313–2325. 

            https://doi.org/10.1007/s00426-020-01400-6  

 

Kiss, L., & Linnell, K. J. (2024). The role of mood and arousal in the effect of background 

music on attentional state and performance during a sustained attention task. Scientific 

reports, 14(1), 9485. https://doi.org/10.1038/s41598-024-60218-z  

 

Knight, W. E., & Rickard, N. S. (2001). Relaxing music prevents stress-induced increases in 

subjective anxiety, systolic blood pressure, and heart rate in healthy males and 

females. Journal of music therapy, 38(4), 254–272. 

            https://doi.org/10.1093/jmt/38.4.254  

 

Labbé, E., Schmidt, N., Babin, J., & Pharr, M. (2007). Coping with stress: the effectiveness 

of different types of music. Applied psychophysiology and biofeedback, 32(3), 163–

168. https://doi.org/10.1007/s10484-007-9043-9  

 

Lata, F., & Kourtesis, I. (2021). Listening to music as a stress management tool. European 

Psychiatry, 64(S1), S609–S609. https://doi.org/10.1192/j.eurpsy.2021.1621  

 

Latha, R., Srikanth, S., Sairaman, H., & Dity, N. E. (2014). Effect of music on heart rate 

variability and stress in medical students. International Journal of Clinical and 

Experimental Physiology, 1(2), 131–131.  

https://link.gale.com/apps/doc/A394567812/HRCA?u=anon~f1cb6edf&sid=googleSc

holar&xid=c3442413  

 

Lee-Harris, G., Timmers, R., Humberstone, N., & Blackburn, D. (2018). Music for relaxation: 

A comparison across two age groups. Journal of music therapy, 55(4), 439–462. 

https://doi.org/10.1093/jmt/thy016  

 



 

21 

 

Lee, C.-H., Lee, C.-Y., Hsu, M.-Y., Lai, C.-L., Sung, Y.-H., Lin, C.-Y., & Lin, L.-Y. (2017). 

Effects of music intervention on state anxiety and physiological indices in patients 

undergoing mechanical ventilation in the intensive care unit: a randomized controlled 

trial. Biological research for nursing, 19(2), 137–144. 

            https://doi.org/10.1177/1099800416669601  

 

Li, C. (2023). The Intersection of Music Listening and Stress. Scholarly Review Journal(5). 

https://doi.org/10.70121/001c.121684  

 

Liebman, E., Saar-Tsechansky, M., & Stone, P. (2019). The Right Music at the Right Time: 

Adaptive Personalized Playlists Based on Sequence Modeling1. Management 

Information Systems Quarterly, 43(3), 765–786. 

            https://doi.org/10.25300/misq/2019/14750 

 

Liljeström, S., Juslin, P. N., & Västfjäll, D. (2013). Experimental evidence of the roles of 

music choice, social context, and listener personality in emotional reactions to music. 

Psychology of Music, 41(5), 579–599. https://doi.org/10.1177/0305735612440615  

 

Lim, H. A., & Bang, E.-J. (2018). The effects of music listening on affect, self-efficacy, 

mental exertion, and task performance of online learners. Journal of the Scholarship 

of Teaching and Learning for Christians in Higher Education, 8(1), 5. 

            https://doi.org/10.31380/sotlched.8.1.13  

 

Linnemann, A., Ditzen, B., Strahler, J., Doerr, J. M., & Nater, U. M. (2015). Music listening 

as a means of stress reduction in daily life. Psychoneuroendocrinology, 60, 82–90. 

            https://doi.org/10.1016/j.psyneuen.2015.06.008  

 

López, M., Justel, N., & Diaz Abrahan, V. M. (2024). Influencia de la Proximidad 

Sociocultural en la Inducción Emocional a través de Música: Perspectivas para 

Intervenciones Terapéuticas y Educativas. 

https://doi.org/10.56294/piii2024268  

 

Madrid‐Cagigal, A., Kealy, C., Potts, C., Mulvenna, M. D., Byrne, M., Barry, M. M., & 

Donohoe, G. (2025). Digital Mental Health Interventions for University Students 

With Mental Health Difficulties: A Systematic Review and Meta‐Analysis. Early 

intervention in psychiatry, 19(3), e70017.  

https://doi.org/10.1111/eip.70017  

 

Margulis, E. H. (2012). Musical repetition detection across multiple exposures. Music 

Perception, 29(4), 377–385. https://doi.org/10.1525/mp.2012.29.4.377  

 



 

22 

 

Mathur, A., Vijayakumar, S. H., Chakrabarti, B., & Singh, N. C. (2015). Emotional responses 

to Hindustani raga music: the role of musical structure. Frontiers in Psychology, 6, 

513. https://doi.org/10.3389/fpsyg.2015.00513  

 

Mehta, A., Chauhan, S., & Choudhury, M. (2024). Missing Melodies: AI Music Generation 

and its" Nearly" Complete Omission of the Global South. arXiv preprint 

arXiv:2412.04100. https://doi.org/10.48550/arXiv.2412.04100  

 

Mohan, A., & Thomas, E. (2020). Effect of background music and the cultural preference to 

music on adolescents’ task performance. International Journal of Adolescence and 

Youth, 25(1), 562–573. https://doi.org/10.1080/02673843.2019.1689368  

 

Moriya, K., Kurimoto, I., Ezaki, N., & Nakagawa, M. (2018). Influences of listening to music 

in study break on brain activity and parasympathetic nervous system activity. Journal 

of the Institute of Industrial Applications Engineers, 6(1), 34–38. 

            https://doi.org/10.12792/icisip2017.030  

 

Mowbray, T. (2012). Working memory, test anxiety and effective interventions: A review. The 

Educational and Developmental Psychologist, 29(2), 141–156. 

            https://doi.org/10.1017/edp.2012.16  

 

Niculescu, A. C., Tempelaar, D., Leppink, J., Dailey-Hebert, A., Segers, M., & Gijselaers, W. 

(2015). Feelings and performance in the first year at university: Learning-related 

emotions as predictors of achievement outcomes in mathematics and statistics. 

Electronic Journal of Research in Educational Psychology, 13(3), 431–462. 

            http://dx.doi.org/10.14204/ejrep.37.15012  

 

Nwokenna, E. N., Sewagegn, A. A., & Falade, T. A. (2022). Effect of educational music 

intervention on emotion regulation skills of first-year university music education 

students. Medicine, 101(47), e32041.  

            https://doi.org/10.1097/MD.0000000000032041 

Ooishi, Y., Mukai, H., Watanabe, K., Kawato, S., & Kashino, M. (2017). Increase in salivary 

oxytocin and decrease in salivary cortisol after listening to relaxing slow-tempo and 

exciting fast-tempo music. PloS one, 12(12), e0189075. 

            https://doi.org/10.1371/journal.pone.0189075  

 

Owens, M., Stevenson, J., Hadwin, J. A., & Norgate, R. (2012). Anxiety and depression in 

academic performance: An exploration of the mediating factors of worry and working 

memory. School psychology international, 33(4), 433–449. 

            https://doi.org/10.1177/0143034311427433  

 



 

23 

 

Pallesen, K. J., Brattico, E., Bailey, C. J., Korvenoja, A., Koivisto, J., Gjedde, A., & Carlson, 

S. (2010). Cognitive control in auditory working memory is enhanced in musicians. 

PloS one, 5(6), e11120. https://doi.org/10.1371/journal.pone.0011120  

 

Pekrun, R. (2006). The control-value theory of achievement emotions: Assumptions, 

corollaries, and implications for educational research and practice. Educational 

psychology review, 18(4), 315–341.  

https://doi.org/10.1007/s10648-006-9029-9  

 

Pelletier, C. L. (2004). The effect of music on decreasing arousal due to stress: A meta-

analysis. Journal of music therapy, 41(3), 192–214. 

            https://doi.org/10.1093/jmt/41.3.192  

 

Petersen, I. h., Louw, J., Dumont, K., & Malope, N. (2010). Adjustment to university and 

academic performance: Brief report of a follow‐up study. Educational Psychology, 

30(4), 369–375. https://doi.org/10.1080/01443411003659978  

 

Pozo, M. d. R. H., Alvarez, O. C., Contreras, V. A., & Reséndiz, S. C. (2008). Academic 

performance, self-evaluation, and school anxiety among college students. Acta 

Colombiana de Psicologia, 11(1), 13. 

            https://www.proquest.com/scholarly-journals/academic-performance-self-evaluation-

school/docview/2678754939/se-2  

 

Ramirez, C., Alayine, G. A., Akafia, C. S. K., Adichie, K., Watts, D., Galdamez, Y., Harding, 

L., & Allsop, A. S. (2025). Music mindfulness acutely modulates autonomic activity 

and improves psychological state in anxiety and depression. Frontiers in 

Neuroscience, 19, 1554156.  

https://doi.org/10.3389/fnins.2025.1554156  

 

Randall, W. M., & Rickard, N. S. (2017). Personal music listening: A model of emotional 

outcomes developed through mobile experience sampling. Music Perception: An 

Interdisciplinary Journal, 34(5), 501–514. 

            https://doi.org/10.1525/mp.2017.34.5.501  

 

Rastogi, R., & Silver, E. (2014). Association of music with stress, test anxiety, and test grades 

among high school students. Journal of Young Investigators, 26(5). 

            https://www.jyi.org/2014-may/2017/3/29/association-of-music-with-stress-test-

anxiety-and-test-grades-among-high-school-students  

 

Rivas, M. B., Cruvinel, A. F., Sacardo, D. P., Schubert, D. U., Bteshe, M., & de Carvalho-

Filho, M. A. (2024). All you need is music: supporting medical students’ emotional 

development with a music-based pedagogy. Academic Medicine, 99(7), 741–744. 

            https://doi.org/10.1097/ACM.0000000000005709  



 

24 

 

 

Robb, S. L., Hanson-Abromeit, D., May, L., Hernandez-Ruiz, E., Allison, M., Beloat, A., 

Daugherty, S., Kurtz, R., Ott, A., & Oyedele, O. O. (2018). Reporting quality of music 

intervention research in healthcare: A systematic review. Complementary therapies in 

medicine, 38, 24–41.  

https://doi.org/10.1016/j.ctim.2018.02.008  

 

Russell, G., & Topham, P. (2012). The impact of social anxiety on student learning and well-

being in higher education. Journal of mental health, 21(4), 375–385.  

            https://doi.org/10.3109/09638237.2012.694505 

 

Salamon, E., Bernstein, S. R., Kim, M., & Stefano, G. B. (2003). The effects of auditory 

perception and musical preference on anxiety in naive human subjects. 

            https://digitalcommons.molloy.edu/mustherapy_fac/7  

 

Salimpoor, V. N., Benovoy, M., Larcher, K., Dagher, A., & Zatorre, R. J. (2011). 

Anatomically distinct dopamine release during anticipation and experience of peak 

emotion to music. Nature neuroscience, 14(2), 257–262. 

            https://doi.org/10.1038/nn.2726  

 

Sandstrom, G. M., & Russo, F. A. (2010). Music hath charms: The effects of valence and 

arousal on recovery following an acute stressor. Music and medicine, 2(3), 137–143. 

            https://doi.org/10.1177/1943862110371486  

 

Schön, D., Gordon, R. L., & Besson, M. (2005). Musical and linguistic processing in song 

perception. Annals of the New York Academy of Sciences, 1060(1), 71–81. 

            https://doi.org/10.1196/annals.1360.006  

 

Sheppes, G., & Gross, J. J. (2012). Emotion regulation effectiveness: What works when. 

Handbook of psychology, 2, 391–406. 

            https://doi.org/10.1002/9781118133880.hop205018  

 

Smith, M. (2008). The effects of a single music relaxation session on state anxiety levels of 

adults in a workplace environment. Australian Journal of Music Therapy, 19, 45–66. 

            https://doi.org/10.3316/informit.566436047272311  

 

Song, L., Xiao, R., Wang, C., Li, C., Liu, Q., Zhang, Y., Liu, Z., Zhang, L., & Zhang, M. 

(2024). Effect of group impromptu music therapy on improving test anxiety and 

emotional regulation ability in medical students. Frontiers in Psychology, 15, 

1467830. https://doi.org/10.3389/fpsyg.2024.1467830  

 

Stevens, C. J. (2012). Music perception and cognition: A review of recent cross‐cultural 

research. Topics in cognitive science, 4(4), 653–667. 



 

25 

 

            https://doi.org/10.1111/j.1756-8765.2012.01215.x  

 

Stramkale, L. (2020). Students’ Perceptions about Using Background Music in Music 

Lessons. Rural Environment. Education. Personality.(REEP). Proceedings of the 

International Scientific Conference (Latvia). 

            https://doi.org/10.22616/REEP.2020.019  

 

Sun, Y. (2025). The impact of background music on flow, work engagement and task 

performance: A randomized controlled study. Behavioral Sciences, 15(4), 416. 

            https://doi.org/10.3390/bs15040416  

 

Tan, G. X., Soh, X. C., Hartanto, A., Goh, A. Y., & Majeed, N. M. (2023). Prevalence of 

anxiety in college and university students: An umbrella review. Journal of Affective 

Disorders Reports, 14, 100658.  

https://doi.org/10.1016/j.jadr.2023.100658 

  

Tan, X., Yowler, C. J., Super, D. M., & Fratianne, R. B. (2012). The interplay of preference, 

familiarity and psychophysical properties in defining relaxation music. Journal of 

music therapy, 49(2), 150–179. https://doi.org/10.1093/jmt/49.2.150  

 

 

Thaut, M. H., Peterson, D. A., & McIntosh, G. C. (2005). Temporal entrainment of cognitive 

functions: Musical mnemonics induce brain plasticity and oscillatory synchrony in 

neural networks underlying memory. Annals of the New York Academy of Sciences, 

1060(1), 243–254. https://doi.org/10.1196/annals.1360.017  

 

Tillmann, B. (2012). Music and language perception: expectations, structural integration, and 

cognitive sequencing. Topics in cognitive science, 4(4), 568–584. 

            https://doi.org/10.1111/j.1756-8765.2012.01209.x  

 

Trappe, H.-J. (2012). The effect of music on human physiology and pathophysiology. Music 

and medicine, 4(2), 100–105. https://doi.org/10.47513/mmd.v4i2.287  

 

Treider, J. M., Kunst, J. R., & Vuoskoski, J. K. (2023). The influence of musical parameters 

and subjective musical ratings on perceptions of culture. Scientific reports, 13(1), 

20682. https://doi.org/10.1038/s41598-023-45805-w  

 

VanderArk, S. D., & Ely, D. (1992). Biochemical and galvanic skin responses to music 

stimuli by college students in biology and music. Perceptual and motor skills, 

74(3_suppl), 1079–1090. https://doi.org/10.2466/pms.1992.74.3c.1079  

 



 

26 

 

Vigl, J., Ojell-Järventausta, M., Sipola, H., & Saarikallio, S. (2023). Melody for the mind: 

enhancing mood, motivation, concentration, and learning through music listening in 

the classroom. Music & Science, 6, 20592043231214085. 

            https://doi.org/10.1177/20592043231214085  

 

Völker, J. (2022). Measuring emotional music experience: Spreading activation and 

BRECVEMA mechanisms. Psychology of Music, 50(2), 631–649. 

            https://doi.org/10.1177/03057356211010224  

 

 

Vytal, K., Cornwell, B., Arkin, N., & Grillon, C. (2012). Describing the interplay between 

anxiety and cognition: from impaired performance under low cognitive load to 

reduced anxiety under high load. Psychophysiology, 49(6), 842–852. 

            https://doi.org/10.1111/j.1469-8986.2012.01358.x  

 

Walworth, D. D. (2003). The effect of preferred music genre selection versus preferred song 

selection on experimentally induced anxiety levels. Journal of music therapy, 40(1), 

2–14. https://doi.org/10.1093/jmt/40.1.2  

 

Wei, H., & Sun, J. (2024). Examining attentional control deficits in adolescents with test 

anxiety: An evidential synthesis using self-report, behavioral, and resting-state EEG 

measures. Acta Psychologica, 246, 104257. 

            https://doi.org/10.1016/j.actpsy.2024.104257  

 

Widdess, R. (2012). Music, meaning and culture. School of Oriental and African Studies, 

University of London, UK. Empirical Musicology Review, v7 n1-2 (Jan-Apr 2012), 

88-94. https://doi.org/10.18061/1811/52985  

 

Williams, C., & Hine, T. (2018). An investigation into the use of recorded music as a surgical 

intervention: a systematic, critical review of methodologies used in recent adult 

controlled trials. Complementary therapies in medicine, 37, 110–126. 

            https://doi.org/10.1016/j.ctim.2018.02.002  

 

Woods, K. J., Sampaio, G., James, T., Przysinda, E., Hewett, A., Spencer, A. E., Morillon, B., 

& Loui, P. (2021). Stimulating music supports attention in listeners with attentional 

difficulties. BioRxiv, 2021.2010. 2001.462777. 

            https://doi.org/10.1101/2021.10.01.462777  

 

Woods, K. J., Sampaio, G., James, T., Przysinda, E., Hewett, A., Spencer, A. E., Morillon, B., 

& Loui, P. (2024). Rapid modulation in music supports attention in listeners with 

attentional difficulties. Communications Biology, 7(1), 1376. 

            https://doi.org/10.1038/s42003-024-07026-3  

 



 

27 

 

Yamamoto, M., Naga, S., & Shimizu, J. (2007). Positive musical effects on two types of 

negative stressful conditions. Psychology of Music, 35(2), 249–275. 

            https://doi.org/10.1177/0305735607070375  

 

Zarolia, P., McRae, K., & Gross, J. J. (2015). Emotion regulation. Emerging Trends in the 

Social and Behavioral Sciences, 1–19. 

            https://doi.org/10.1002/9781118900772.etrds0112  

 

Zhou, P., Sui, F., Zhang, A., Wang, F., & Li, G. (2010). Music therapy on heart rate variability. 

2010 3rd International Conference on Biomedical Engineering and Informatics, 

https://doi.org/10.1109/BMEI.2010.5639814  

 


