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The Impact of Noise on Learning in Children and Adolescents: A
Meta-Analysis

Authors: Gabriela Fretes and Ramon Palau

Abstract: Given the growing body of research on the impact of noise, synthesizing these
findings is crucial to gaining a comprehensive understanding of the influence of noise on
student performance. This meta-analysis investigates the effects of environmental and
classroom noise on learning, with a focus on cognitive and academic performance in
elementary and secondary school students. A systematic review and meta-analysis were
conducted on 21 studies comprising 152 effect sizes. Different noise types were analyzed

in relation to cognitive functions such as attention, memory, comprehension, and overall
academic performance. The Restricted Maximum Likelihood (REML) method was used

to estimate the overall effect size, resulting in a value of —0.46 (95% CI: —0.54 to —0.38),
indicating the moderate negative impact of noise on performance. The negative effects were
particularly significant in children aged 6 to 12. Despite high heterogeneity across the studies,
likely due to variations in noise types and study designs, model fit measures confirmed

the adequacy of the meta-analytic model. These findings underscore the importance

of mitigating noise in educational settings to improve students’ cognitive and academic
outcomes.

https://doi.org/10.3390/app15084128

[m] Acoustic Investigations of Two Barrel-Vaulted Halls: Sisto V in
# Naples and Aula Magna at the University of Parma

Authors: Antonella Bevilacqua, Adriano Farina, Gino lannace and Jessica Ferrari
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Abstract: The percentage of historical heritage buildings in Italy is substantial. Many of these
buildings are abandoned or not adequately restored for public access due to safety concerns.
However, some are managed by city councils and made available to local communities. These
heritage buildings, valued for their historical significance, are now frequently used for live
events, including musical performances by ensembles and small groups. This paper deals
with the acoustics of two rooms provided with barrel-vaulted ceilings: Sisto V Hall in Naples
and Aula Magna at the University of Parma. These spaces are structurally very similar, differing
mainly in length. Acoustic measurements conducted in both halls reveal reverberation times of
approximately 4.5 s at mid frequencies, resulting in poor speech clarity. This is primarily due to
the presence of reflective surfaces, as the walls and ceilings are plastered, and the floors are
tiled. To optimize their acoustic properties for functions such as celebrations, gatherings, and
conferences, an acoustic design intervention was proposed. Digital models of the halls were
calibrated and used to correct the acoustics by incorporating absorbing panels on the walls
and carpeting on the floors of the central walk path....

https://doi.org/10.3390/app15095127



[E] A Review on Vibration Control Using Piezoelectric Shunt Circuits
ﬁ Authors: Khaled Al-Sougi, Khaled Kadri and Samir Emam

Abstract: Vibration control is a critical aspect of engineering, particularly in structures

and mechanical systems where excessive oscillations can lead to fatigue, noise, or failure.
Vibration suppression is essential in aerospace, automotive, civil, and industrial applications
to enhance performance and longevity of systems. Piezoelectric shunt circuits (PSCs) offer a
passive or semi-active approach to damping vibrations by leveraging the electromechanical
properties of piezoelectric materials. Traditional passive damping methods, such as
viscoelastic materials, are effective but lack adaptability. Active control systems, while
tunable, require external power and complex electronics, increasing cost and weight.
Piezoelectric shunt circuits provide a middle ground, utilizing piezoelectric transducers
bonded to a structure and connected to an electrical circuit to dissipate vibrational energy
as heat or store it electrically. This review synthesizes the fundamental mechanisms,

circuit designs, and practical applications of this technology. It also presents the modeling
of lumped and distributed parameter systems coupled with PSCs. It complements the
recent reviews and primarily focuses on the period from 2019 to date in addition to the
earlier seminal works on the subject. It explores the principles, configurations, advantages,
and limitations of piezoelectric shunt circuits for vibration control, alongside recent
advancements and potential future developments. It sheds light on the research gaps in the
literature that future work may tackle.

https://doi.org/10.3390/app15116035

[E Leading-Edge Noise Mitigation on a Rod-Airfoil Configuration
- Using Regular and Irregular Leading-Edge Serrations

Authors: Mehmet Numan Kaya, Sutharsan Satcunanathan, Matthias Meinke and
Wolfgang Schroder
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Abstract: Rod-airfoil configurations are commonly used to study turbulence-structure
interaction noise, which is a major contributor to aerodynamic noise in various engineering
applications. In this work, noise mitigation by regular and irregular leading-edge serrations
is investigated for a rod-NACAOQO12-airfoil configuration using a direct hybrid CFD/CAA
method. Large eddy simulations (LESs) are performed for the turbulent flow, and the acoustic
perturbation equations (APEs) are solved to determine the acoustic field. The numerical
results are validated by experimental data. The NACAOQ12 airfoil has different serrated
leading edges, i.e., serrations with constant (regular) and varying (irregular) spanwise
distributions of the amplitudes. Irregular spanwise amplitude distributions are generated
by increasing or decreasing the amplitude of every second serration. The findings show an
overall noise reduction for all configurations with regular and irregular serrations....

https://doi.org/10.3390/app15147822
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