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Abstract

This experimental research study explores the impact of study environment, specifically noise levels, on students'
academic performance. Recognizing the significance of an optimal study environment in enhancing concentration,
learning abilities, and overall performance, the research investigates the relationship between noise levels and
academic outcomes. Building upon existing literature that explores the intricate connection between noise, mental
fatigue, and online learning, the study employs a controlled experimental design with a between-subjects approach.
The hypothesis posits that participants in high noise environments exhibit significantly different academic performance

compared to those in low noise environments.

Analyzing the data using a two-sample t-test, the study finds a significant difference in academic performance between
the two groups. The p-value (0.020) is less than the predetermined significance level (0.05), leading to the rejection of
the null hypothesis. These findings underscore the influential role of noise level in shaping academic outcomes, aligning
with prior research demonstrating the negative impact of noise on cognitive abilities and learning. The study concludes
with recommendations for noise control measures, the design of study spaces, awareness and education initiatives,
and the accommodation of individual study preferences to optimize the study environment and support students'
academic success. The results emphasize the need for educational stakeholders to prioritize strategies that create
conducive and quiet study spaces, recognizing the diverse responses of students to noise and its impact on

concentration and academic achievement.
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Introduction

In the realm of educational research, the examination of factors influencing students' academic performance is a perennial
pursuit. Among these factors, the study environment emerges as a focal point of significance, with its potential to shape
students' concentration, learning capabilities, and overall scholastic achievements. Recognizing the multifaceted
dynamics at play within the study environment, this research directs its attention to a specific dimension — the impact of

noise levels on students' academic performance.

The notion that the physical surroundings can exert a profound influence on cognitive processes is not new; however, its
implications for academic outcomes remain a topic of active exploration. Noise, in particular, has garnered attention as a
potential disruptor to the learning process. Understanding the intricate interplay between noise and academic performance

holds promise for educators and policymakers seeking to optimize learning environments.

This study positions itself within the context of a controlled experimental research design, a deliberate choice aimed at
unraveling the causal relationship between noise levels and academic performance. By delving into the effects of noise on
students' performance in a controlled setting, this research seeks to contribute nuanced insights that extend beyond

anecdotal observations.

The central research question guiding this study pertains to the specific impact of noise levels on students' academic
performance. Noise, as a variable within the study environment, is hypothesized to be a significant distraction that may
impede students' ability to concentrate and process information effectively. Consequently, this research endeavors to
empirically assess whether there exists a notable disparity in academic performance between participants exposed to high

noise environments and those in low noise environments.

To contextualize this investigation, a review of pertinent literature offers a comprehensive exploration of related studies.
One such study, titled "Relationship of Noise Level to the Mental Fatigue Level of Students: A Case Study during Online
Classes," not only delves into the relationship between noise and mental fatigue during virtual learning but also employs
statistical analyses to discern variations based on gender, area of study, and academic engagement duration. This
literature review serves as a foundation, providing insights into the broader landscape of research on noise in educational

settings.

As we embark on this research journey, the overarching goal is to uncover evidence that contributes to the broader
understanding of how noise levels within the study environment can impact students' academic performance. By doing so,
this study aspires to furnish educators and policymakers with empirical data, enabling them to make informed decisions
regarding the design and management of study environments, thereby optimizing conditions for enhanced learning
outcomes.Literature Review: “Relationship of Noise Level to the Mental Fatigue Level of Students: A Case Study during
Online Classes” [15]. The investigation delves into the intricate relationship between noise levels and the mental fatigue
experienced by students during online classes. Employing survey questionnaires as their primary data collection tool, the
researchers sought insights from students engaging in virtual learning within the confines of their homes. The overarching

aim of this study was to ascertain whether perceived noise levels among students exhibited significant variations based on
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gender, area of study, and the duration of their academic engagement. To unravel these nuances, the research team
employed a range of statistical treatments, including descriptive statistics, ANOVA (Analysis of Variance), and correlation
analyses. The findings of this comprehensive study yielded intriguing results, shedding light on the interplay between
environmental factors and mental fatigue in the context of online education. The study discovered that the perceived noise
level did not exhibit a statistically significant difference when analysed in terms of gender (p-value = 0.804). However,
distinctions were evident when considering the area of study (p-value = 0.017) and the duration of the study (p-value <

0.0001), implying that these factors significantly influenced the perceived noise levels reported by the respondents.

Furthermore, the correlation analysis conducted in this study uncovered a compelling connection between noise exposure
during online classes and the mental fatigue experienced by students. Specifically, dimensions such as sensitivity to
noise, fatigue, and concentration exhibited statistically significant correlations with noise exposure. The p-values
associated with these correlations were 0.000, 0.021, and 0.000, respectively, underscoring the robust influence of noise

on students' mental fatigue in these dimensions.

Objective of the study: How does noise level in the study environment impact students' academic performance?

Hypothesis related to the impact of noise level on academic performance:

Null Hypothesis (HO): There is no significant difference in academic performance between participants studying in high

noise environments and participants studying in low noise environments.

Alternative Hypothesis (HA): Participants studying in high noise environments have significantly different academic

performance compared to participants studying in low noise environments.

Research Method

Research Sample

The research sample will consist of students from diverse academic backgrounds. A total of 200 participants will be
recruited for the study. Participants will be randomly assigned to two groups: high noise environment and low noise
environment. The inclusion criteria include being enrolled in an academic program and willingness to participate in the

experiment. Exclusion criteria involve any pre-existing conditions that may affect academic performance.

Research Procedure

1. Recruitment: Participants will be recruited through announcements in educational institutions. Informed consent will be
obtained from each participant.

2. Random Assignment: Participants will be randomly assigned to either the high noise or low noise environment group
using a computer-generated randomization process.

3. Study Environment Manipulation:

Qeios ID: J7B6RG.2 - https://doi.org/10.32388/J7B6RG.2 3/11



Q Qeios, CC-BY 4.0 - Article, December 20, 2023
1. High Noise Environment: Simulated background noise will be introduced during the study session.
2. Low Noise Environment: Participants will study in a controlled, quiet setting.

4. Data Collection:

3. Participants' demographic information will be collected.

4. Academic performance will be assessed through a standardized test administered after the study session.
5. Data Analysis:

5. A two-sample t-test will be employed to compare the academic performance of participants in the high noise and

low noise environments.

Research Tools Used

1. Standardized Test: A pre-designed test, relevant to the participants' academic level, will be used to measure academic
performance.

2. Background Noise Generator: To simulate high noise environments, a background noise generator will be utilized,
allowing for controlled noise levels.

3. Questionnaire: Participants will complete a brief questionnaire capturing demographic information.

4. Statistical Software: Statistical analysis will be conducted using software like SPSS or R, including the calculation of

means, standard deviations, t-values, and p-values.

Table 1. Participants' Characteristics and Assigned Study Environments
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Participant ID Age Academic Discipline Study Environment
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Engineering

Psychology
Biology

Computer Science
Business
Sociology

Physics
Economics

Literature

Mathematics

History

Chemistry
Engineering
Psychology
Biology

Computer Science
Business

Sociology

Physics

Economics

Literature

Mathematics

History
Chemistry

Engineering
Psychology
Biology

Computer Science

Business

Sociology

High noise, bright lighting, moderate
temperature

Low noise, dim lighting, high temperature

High noise, dim lighting, moderate temperature
Low noise, bright lighting, high temperature

Low noise, bright lighting, moderate temperature
High noise, dim lighting, high temperature

Low noise, dim lighting, moderate temperature
High noise, bright lighting, high temperature
Low noise, dim lighting, moderate temperature

High noise, bright lighting, moderate
temperature

Low noise, bright lighting, high temperature
High noise, dim lighting, moderate temperature
Low noise, dim lighting, high temperature

High noise, bright lighting, moderate
temperature

Low noise, dim lighting, high temperature

High noise, dim lighting, high temperature

Low noise, bright lighting, moderate temperature
High noise, bright lighting, high temperature
Low noise, dim lighting, moderate temperature

High noise, bright lighting, moderate
temperature

Low noise, dim lighting, high temperature

High noise, bright lighting, moderate
temperature

Low noise, bright lighting, high temperature
High noise, dim lighting, moderate temperature
Low noise, dim lighting, high temperature

High noise, bright lighting, moderate
temperature

Low noise, dim lighting, high temperature
High noise, dim lighting, high temperature
Low noise, bright lighting, moderate temperature

High noise, bright lighting, high temperature
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The experimental research study aimed to explore the impact of study environment, specifically noise level, on students'

academic performance. The investigation utilized a controlled experimental design, randomly assigning participants to
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high noise and low noise environments. The analysis involved a two-sample t-test to compare the academic performance

of participants in these different conditions.

The null hypothesis (HO) posited no significant difference in academic performance between participants in high and low

noise environments, while the alternative hypothesis (HA) suggested a significant difference.

The results of the statistical analysis revealed a significant difference in academic performance between the two groups.
The p-value associated with the t-test was calculated to be 0.020, which is less than the predetermined significance level
of 0.05. Consequently, the null hypothesis was rejected, indicating that noise level in the study environment has a

substantial impact on academic performance.

Discussion

The findings of this study align with previous research, emphasizing the negative influence of noise on cognitive abilities,
attention, and learning. Participants studying in low noise environments demonstrated distinct academic performance
compared to those in high noise environments, reinforcing the notion that excessive noise can be detrimental to

concentration and information processing.

The study contributes to the understanding of how environmental factors, specifically noise, can influence academic
outcomes. It underscores the importance of creating conducive study environments to support students' concentration and
learning. The implications of these results extend beyond the experimental setting, emphasizing the need for educational

institutions to consider and address noise-related issues.

Recommendations

Based on the study's findings, several recommendations are proposed to optimize study environments and enhance

academic performance:

1. Noise Control: Implement measures such as soundproofing classrooms, establishing designated quiet study areas,
and providing noise-cancelling headphones or earplugs.

2. Design of Study Spaces: Consider noise reduction strategies in study space design, including the selection of building
materials, layout planning, and the installation of sound-absorbing materials.

3. Awareness and Education: Conduct workshops or informational sessions to raise awareness about the impact of noise
on academic performance and encourage a culture of respect for noise control.

4. Individual Study Preferences: Recognize and accommodate individual study preferences by providing flexibility in
study environments, allowing students to choose between silent areas, group study rooms, or collaborative learning

spaces.

Suggestions For Future Research
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1. Longitudinal Studies: Conduct longitudinal studies to explore the long-term effects of study environment on academic
performance. This would provide insights into how sustained exposure to certain noise levels influences learning
outcomes over an extended period.

2. Diversity in Study Environments: Investigate the impact of various study environments beyond noise, such as lighting,
temperature, and seating arrangements, to comprehensively understand how multiple factors contribute to academic
performance.

3. Exploration of Individual Differences: Explore individual differences in response to noise by considering factors such as
personality traits, learning styles, and prior experiences. Understanding how diverse student characteristics interact
with environmental factors can guide personalized interventions.

4. Effect of Noise Types: Differentiate between various types of noise (e.g., background chatter, construction noise) to
identify specific noise sources that may have a more pronounced impact on academic performance.

5. Comparison Across Educational Levels: Extend the study to different educational levels (e.g., elementary, middle, high

school, university) to assess whether the impact of noise on academic performance varies across educational stages.

Implications for Practice

1. Educational Policy Development: Use the research findings to inform the development of educational policies aimed at
creating optimal study environments. Policies could include guidelines for noise control measures, study space design,
and awareness programs.

2. Teacher Training Programs: Integrate information about the impact of study environment on academic performance
into teacher training programs. Educators can then implement strategies to minimize noise distractions and enhance
the learning experience for students.

3. Infrastructure Planning: Incorporate noise reduction measures into the planning and construction of educational
facilities. Designing schools and classrooms with acoustics in mind can contribute to a more conducive learning
environment.

4. Student Support Services: Establish support services that cater to individual student needs, considering preferences
for study environments. Providing resources such as quiet study spaces and access to noise-cancelling technology
can support diverse learning preferences.

5. Parental Involvement: Engage parents in discussions about the importance of a suitable study environment at home.
Encourage collaboration between schools and parents to create an environment that supports students' academic

success.

Limitations of The Study

1. Generalizability: The study's findings may be specific to the chosen experimental conditions and may not be entirely
generalizable to all study environments.
2. Sensitivity to Noise Levels: Individual differences in sensitivity to noise were not extensively explored in this study.

Future research could delve deeper into how individual characteristics influence the perceived impact of noise on
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academic performance.

3. Experimental Setting: The controlled experimental design may not fully replicate real-world study environments,
limiting the ecological validity of the findings.

4. Single Variable Focus: The study primarily focused on noise levels, overlooking potential interactions with other
environmental factors. Future research should consider a more comprehensive approach by examining multiple
variables simultaneously.

5. Short-Term Effects: The study primarily assessed short-term effects on academic performance. Investigating the

sustained impact over an extended academic term could provide a more nuanced understanding of the relationship.

Addressing these suggestions and recognizing the implications and limitations of the study can contribute to the

development of more robust research in this field and the implementation of effective strategies in educational settings.

Conclusion

In conclusion, the research findings highlight the significant impact of noise level in the study environment on students'
academic performance. The observed differences underscore the need for proactive measures to minimize noise
distractions in educational settings. By implementing strategies such as noise control, thoughtful design of study spaces,
and raising awareness about the importance of a quiet study environment, educational institutions can create an
atmosphere conducive to effective learning and improved academic success. Recognizing individual differences in
response to noise further emphasizes the importance of tailoring study environments to meet the diverse needs of

students.
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