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Abstract

Noise in classrooms can disrupt communication between teachers and students,
potentially affecting learning outcomes. Previous research indicates that noise
exceeding environmental health standards may contribute to communication
difficulties during lessons. This study aimed to analyze the effect of classroom
noise and communication disruptions on students’ learning achievement. An
observational analytic study with a cross-sectional design was conducted among
4% and 6™ grade students at one of the elementary schools in South Surabaya.
Noise levels were measured in the classrooms, and students were assessed for
communication disruptions and learning achievement. Logistic regression was
used for data analysis. All classrooms exceeded the environmental health noise
threshold of 55 dB(A), with an average level of 67.45 dB(A). Noise was
significantly associated with communication disruptions (OR = 5.118; p = 0.012).
Classroom noise increased the risk of communication disruptions but did not
directly affect students’ learning achievement. It is recommended to install
soundproof partitions and double-glazed windows to reduce noise. Future
studies should investigate the interaction between teaching methods and student
achievement.
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Introduction (required)
The school environment plays a crucial role in shaping students” learning and character, but
exposure to noise—especially from external sources like traffic or commercial areas—poses significant
challenges to academic success. Numerous studies and meta-analyses have shown that both
environmental and classroom noise have a moderate to strong negative impact on students’ cognitive
and academic performance, particularly in areas such as attention, memory, reading, and mathematics.
These effects are especially pronounced in younger children and those at higher risk for learning
difficulties [1], [2], [3], [4], [5], [6], [7], [8].
Noise not only disrupts concentration but also impairs communication in the classroom. High
background noise levels reduce speech intelligibility, making it harder for students to understand
teachers and absorb information. This leads to communication disruptions, which further hinder
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learning and academic achievement [9], [10], [11]. Students exposed to chronic or acute noise report
more subjective complaints, such as fatigue and stress, and consistently perform worse on standardized
academic tests [2], [5], [6], [7], [8].

Classroom noise levels often exceed recommended standards, with many studies documenting
noise far above WHO guidelines, resulting in measurable declines in academic performance and
increased communication difficulties [8], [10], [14], [15]. Younger students are particularly vulnerable,
and the negative effects of noise are more pronounced during complex or moderately difficult tasks [7].

Despite extensive evidence linking noise to reduced academic performance and communication
problems, few studies have directly examined the combined impact of noise exposure and
communication disruptions on student achievement. Therefore, this study aims to address this gap by
specifically investigating the relationship between noise, communication disruptions, and students’
learning outcomes.

Materials and Method

Research Design and Approach: This study is an observational study with a cross-sectional analytical
approach that aims to analyze the effect of noise and communication disruptions s on student learning
achievement. This approach was chosen because it allows the measurement of independent and
dependent variables to be carried out simultaneously at one time without direct intervention from the
researcher.

Location and Time of Research: The study was conducted at one elementary school in South Surabaya
which is geographically close to the external noise source, namely the outside air conditioning unit
from shopping center. The study was conducted from January to May 2025.

Population and Sampling Technique: The population in this study consisted of all students from one
elementary school in South Surabaya, totaling 497 students. The sample in this study included students
from grades 4 and 6, as their classrooms were located near the noise source. The sample size was
determined using the Lemeshow formula with the inclusion criteria being students in classrooms
situated close to the noise source, resulting in 62 samples. The sample was selected using the Simple
Random Sampling technique.

Research Variables: The independent variables in this study consisted of noise and communication
disruptions and dependent variable is student learning achievement.

Data Collection Method: Noise measurement was carried out using straightforward methods in
accordance with [16] and the gold standart based on Indonesian Nasional Standard (SNI) 8427;2017
[17] concerning environmental noise level measuremet. In particular, by positioning the Sound Level
Meter (SLM) at approximately 1.2 meters above the floor or ground and aiming it towards the loudest
source, measurements were conducted for 10 minutes [16], leading to a total of 120 data
completes. Complaints of communication disruptions were measured using a questionnaire, where the
questionnaire had previously been tested for validity and reliability before the research was carried
out. Learning achievement data was obtained from secondary data of odd semester report cards for the
2024-2025 academic year. The use of the data was based on the results of the preliminary survey which
showed that the noise level in the odd semester was consistent, where the noise level was at 62.4 -72.2
dB(A).

Data Analysis: The data was analyzed using Logistic Regression Test to analyze the presence or
absence of a significant effect between independent variables and dependent variables. The
independent variables in this study consisted of noise and communication disruptions and dependent
variable is student learning achievement, the statistical software used is version 16.
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Research Ethics: This study has been declared ethically feasible based on 7 (seven) WHO Standards
2011 issued by the Health Assessment Ethics Commission (KEPK) of the Surabaya Ministry of Health
Polytechnic with approval number EA/3410/KEPK-Poltekkes_Sby/V/2025. During the course of the
study, ethical standards such as respect for participants, the principles of beneficence and non-
maleficence, and justice were strictly maintained. All individuals involved received comprehensive
information regarding the study’s objectives, potential benefits, and procedures before being asked to
provide their written informed consent. The confidentiality of participants” personal information was
rigorously protected, ensuring that data was used exclusively for research purposes. These measures
were implemented to safeguard participants’ rights and well-being throughout the research process, in
accordance with established ethical guidelines.

Results
Noise Measurement

Noise measurement results
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Figure 1. Noise Measurement Results

Based on Figure 1, It was known that the noise levels of classes that fell into the high category
were in classes 4A, 6A, and 6B, each of which had noise values of 70.4 dB(A) and 70.0 dB(A). In addition,
class 4C also fell into the high category with a value of 69.8 dB(A). Meanwhile, classes 4B and 6C fell
into the low noise category, with each class having noise levels of 64.3 dB(A) and 59.7 dB(A),
respectively. The average noise level of all measured classes was 67.45 dB(A).

Table 1. Distribution of Communication Disruptions and Learning Achievement (n = 62)

Variable Category n %
Communication Disruptions With complaints 33 53.2
No complaints 29 46.8
Learning Achievement Good (A: 91-100) 60 96.7
Fair (B: 85-90) 2 3.3

Deficient (C: <85) 0 0

Based on the noise measurements in several classrooms presented in table 1, it is known that the
noise level in all classrooms is above the environmental quality standard threshold of 55 dB(A). The
lowest noise level was recorded in classroom 6C at 59.7 dB(A), while the highest was in classrooms 4A
and 6B at 70.4 dB(A). The overall average noise level was 67.45 dB(A), indicating that the learning
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environment was in the high noise category. The majority of classrooms, such as 4A, 4C, 6A, and 6B,
were classified as high noise, while only two classrooms, 4B and 6C, were classified as low noise. This
pattern shows that most classrooms were exposed to noise levels that exceeded environmental health
standards, which had the potential to interfere with communication between teachers and students
during the learning process. These findings illustrate the dominance of noise exposure originating from
external activities, such as the central air conditioning units of shopping centres surrounding the school.
Table 2. Relationship Between Noise Level and Learning Achievement with Communication
Disruptions (n = 62)

Variable Category Communication Disruptions Total OR 95% p- Interpretation
Complaints (n  No Complaints (n) CI value
! %) (n /%)
Noise Level High 29 (63.0) 17 (36.9) 46 5118 1.42- 0.012 Significant
Low 4 (25.0) 12 (75.0) 16 18.41
Learning Good 31 (93.9) 29 (100) 60 0875 0.05-  0.092 Not
Achievement Fair 2(6.1) 0(0) 2 14.64 significant

The results of the distribution of respondents based on communication disorders and learning
achievement presented in Table 2 show that more than half of the students, namely 33 students (53.2%),
experienced complaints of communication disorders during the learning process, while 29 students
(46.8%) did not report similar complaints. This condition indicates that communication disorders are a
fairly dominant phenomenon in noisy learning environments. In terms of learning achievement, most
students performed well, with 60 students (96.7%) obtaining a good grade in the range of 91-100, while
only 2 students (3.3%) were in the fair category (85-90), and no students performed poorly. These data
confirm that even though more than half of the students experienced communication difficulties due
to noise, their academic achievement was generally still high. This may indicate that internal factors
such as learning motivation, family support, and students' adaptability also play an important role in
maintaining achievement in an unfavourable learning environment.

Discussion

The results of this study showed that the noise level in the classrooms of one elementary school
in South Surabaya reached an average of 67.45 dB(A), exceeding the Environmental Health Quality
Standard >55 dB(A) according to the Minister of Health Regulation Number 2 of 2023. The logistic
regression test results showed that noise has a significant effect on communication disorders (p-value
=0.012) with an Odds Ratio (OR) value of 5.118. This supports the initial hypothesis that noise increases
the risk of communication breakdown. This phenomenon can be explained through the masking effect
of noise, which masks the voice of the teacher or friends, thus inhibiting the delivery and reception of
information in the teaching and learning process. These results are in line with research [18] where
almost 89% of experiments showed that noise in the classroom can reduce student comprehension.

Interestingly, although most students (53.2%) experienced complaints of communication
disruptions, statistical tests showed no significant effect of communication disruptions on learning
achievement (p-value = 0.092) with an Odds Ratio (OR) value of 0.875. Although students experience
communication disruptions due to noise, this factor is not the only one. The only thing that can affect
academic achievement.

Student learning achievement is influenced by a complex interplay of internal and external
factors. Recent research highlights that internal factors such as learning motivation, interest, self-
efficacy, emotional intelligence, and cognitive abilities play a crucial role in academic achievement [13],
[19], [20]. Additionally, external factors like family support, learning environment, instructional
quality, technology use, and socioeconomic status also significantly affect student outcomes [12], [20],
[21], [22], [23] . Meta-analyses and machine learning approaches reveal that the interaction between
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learning behaviors, pedagogical environments, active learning strategies, and social and family support
can optimally enhance academic achievement [12], [20], [22], [23].

Therefore, efforts to improve learning achievement should consider a dynamic and contextual
multifactorial approach, adapting to technological advancements, social changes, and the evolving
needs of students (Mao et al., 2025; Schneider & Preckel, 2017; Dechavez, 2024). Research [24] found
differences in learning achievement in mathematics and Indonesian language subjects in stunting and
non-stunting students. In addition, students who have high motivation and interest in certain subjects
tend to be more active and focused in learning, so they can achieve better results [25]. Another study
also mentioned that student attitudes, such as learnin'g discipline, also have a relationship with
learning achievement [26].

The teaching and learning process, learning motivation, and learning environment had a
simultaneous effect on learning achievement, another study states that the learning model used had a
influence on student learning achievement [27], Another study states that the learning model used has
an influence on student learning achievement [28]. This finding rejects the initial hypothesis that
suspects a direct impact of communication disruptions on decreased learning achievement, indicating
that student learning achievement is highly influenced by various complex and interrelated variables.
The findings on the effect of noise on communication disruptions are in line with studies [29] and [30],
which showed a high prevalence of communication disruptions in students exposed to traffic or
industrial noise. However, the result about the absence of a direct effect of communication disruptions
on learning achievement contradicts the study of [8] which showed that math scores decreased as
noise increased and based on the results of [1] the effect of noise on reading and calculation skills, with
an effect size range of 0.29-0.62.

High levels of noise could indeed have auditory effects (like temporary hearing loss) and non-
auditory effects (such as stress or increased blood pressure). However, student learning performance
appeared to depend not just on aspects of verbal communication. Internal factors like interest,
motivation, and students' learning approaches were significant. This was backed by the theory that
effective learning did not rely solely on oral communication, but also included visualization, literacy,
and hands-on practice [31], which may not be completely disrupted by noise.

Theoretically, this study reaffirmed the importance of physical environmental factors to
classroom communication. The findings extend the understanding that noise impacts the
communication process more than directly on academic outcomes. This study has some limitations that
need to be examined. Learning achievement data was only taken from report cards, which do not fully
represent students' overall academic ability or practical skills.

Conclusions

This study shows that noise in the classroom has a significant effect on the emergence of
communication barriers between teachers and students during the learning process. A noisy learning
environment has been proven to hinder the effectiveness of information delivery and reception, thereby
reducing the quality of teaching and learning interactions. However, the communication disruptions
that occur do not directly impact students' academic performance, which remains good thanks to
internal factors such as motivation, study discipline, and social support. These findings emphasize the
importance of controlling physical factors in the school environment as part of efforts to create a healthy
and productive learning atmosphere. Further research is recommended to explore the influence of
noise on students' psychological aspects and concentration longitudinally, as well as to evaluate the
effectiveness of technical and pedagogical interventions in minimizing the impact of noise on the
learning process.
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