Cognitive Psychology

OPEN a ACCESS Freely available online

International Journal of School and

Perspective

Classroom Noise Levels and their Influence on Working Memory Performance

in Elementary School Students

Adrian Solberg’

Department of Educational Psychology and Learning Sciences, Fjord National University, Bergen, Norway

DESCRIPTION
The that

influence learning and cognitive performance. Among these
factors, classroom noise has attracted considerable attention due

school environment contains numerous factors

to its potential effects on concentration, information processing,
and memory. Elementary school students spend a substantial
portion of their day in learning environments where sounds
originate from conversations, movement, equipment, outdoor
activity, and instructional interactions. While certain forms of
sound contribute positively to classroom functioning, excessive
or poorly managed noise may interfere with cognitive processes
that support learning. One cognitive function particularly
sensitive to environmental conditions is working memory.
Working memory allows individuals to temporarily store and
manipulate information while completing mental tasks. This
article examines the relationship between classroom noise levels
and working memory performance among elementary school
students. The mechanisms,
developmental considerations, educational implications, and

discussion explores cognitive
practical approaches for creating learning environments that

support memory-related functions.

Schools are dynamic environments in which students engage in a
variety of academic and social activities. During a typical school
day, learners listen to instructions, solve problems, participate in
discussions, read texts, and complete assignments. Successful
participation in these activities often depends on working
memory. This cognitive system enables students to retain
information briefly while using it for ongoing tasks. For
example, a student solving a mathematical problem may need to
remember numerical values while performing calculations.
Similarly, reading comprehension requires retaining information
from earlier sentences while integrating new information.
Working memory is widely recognized as a
contributor to academic achievement. Students use working

significant

memory when following instructions, organizing information,
planning responses, and solving complex problems. Because
working memory has limited capacity, factors that compete for

attentional resources can reduce its effectiveness. Environmental
noise represents one such factor that may influence memory
performance by diverting attention away from relevant tasks.

Noise can be defined as unwanted or disruptive sound. In school
settings, noise originates from numerous sources. Conversations
among students, scraping chairs, hallway activity, ventilation
systems, playground sounds, and technological equipment all
contribute to the acoustic environment. Although complete
silence is neither realistic nor desirable in educational settings,
understanding how different noise levels
functioning remains important. Elementary school students may

affect cognitive

be particularly sensitive to environmental distractions because
attentional control systems continue developing throughout
childhood. Younger learners often experience greater difficulty
filtering irrelevant stimuli than older students and adults.
Consequently, classroom noise may interfere with learning
more substantially during the elementary vyears.
Understanding developmental differences is therefore important
when considering the educational impact of noise.

activities

Listening comprehension provides a useful example of how

noise can influence working memory. During teacher

instruction, students must temporarily retain spoken
information while integrating it with prior knowledge. Excessive
background noise may obscure portions of speech, requiring
students to expend additional effort interpreting auditory
information. This increased processing demand can reduce the
cognitive resources available for storing and manipulating
information within working memory. Reading activities may also
be affected by Reading requires
coordination of multiple processes, including

decoding, comprehension, and memory integration. Disruptive

environmental noise.

cognitive

sounds can interrupt concentration and increase the likelihood
of losing track of information. Students may need to reread
sections of text or devote additional effort to maintaining
comprehension. Such interruptions can influence both learning
efficiency and memory performance.

The unpredictability of sound may also influence cognitive
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performance. Sudden or irregular noises often capture attention
effectively  than Unexpected
interruptions can break concentration and require students to

more continuous  sounds.
redirect attention toward learning tasks. Repeated attentional
shifts may reduce efficiency and place additional demands on
working memory systems. Measurement of classroom noise has
become increasingly sophisticated through advances in acoustic
assessment. Researchers can evaluate sound levels, speech
intelligibility, and environmental characteristics with greater
precision than in previous decades. These tools provide valuable
information regarding conditions that support or hinder
cognitive performance. Continued investigation may contribute
to improved educational practices and school design.

Professional development opportunities can help educators
understand the relationship between acoustics and learning.
Awareness of cognitive principles enables teachers to make
informed decisions regarding classroom organization and
instructional methods. Small adjustments in practice may
reduce unnecessary distractions and improve conditions for
memory-related tasks. Working memory development remains
an important area of study within school and cognitive

psychology. Because working memory influences many aspects
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of academic performance, identifying environmental conditions
that support its functioning has practical significance. Noise
reduction efforts should not eliminate meaningful interaction or
collaborative learning; rather, they should seek to create
balanced environments that facilitate concentration when
required.

CONCLUSION

Classroom noise levels influence working memory performance
among elementary school students through their effects on
information processing, and

attention, cognitive resource

allocation. Because working memory supports numerous
academic activities, environmental conditions that interfere with
its functioning may affect learning outcomes. Elementary
students may be especially vulnerable to distractions due to
ongoing development of attentional control systems. By
considering acoustic factors, classroom management strategies,
and environmental design, educators can create learning spaces
that support memory performance and academic engagement.
Understanding the relationship between noise and cognition
provides valuable insight into how educational environments

can promote effective learning and cognitive development.
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