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Abstract. The university setting significantly impacts the student’s learning 

and academic achievement. A vital aspect shaping their productivity and well-

being within this environment is the indoor soundscape. Different 

organizations, nationally and internationally, have emphasized the importance 

of addressing noise-related issues and have established guidelines. This study 

investigates how indoor soundscapes affect student learning and achievement in 

university classrooms. The present study analyses noise levels at nine locations 

during morning, afternoon, and evening study hours using a class 1 sound level 

meter. Results show noise levels ranging from 49.8 to 77.6 dBA, averaging 

66.1 dBA. Over 96% exceeded the ANSI, CPCB noise limit of 50 dBA, with 

62.96% surpassing WHO's 55 dBA standards. Seven of nine locations 

maintained acceptable noise levels 95% of the time, considering a ±10 dBA 

fluctuation allowed by CPCB. Libraries and computer labs generally had lower 

noise, while engineering labs had higher levels due to noisy equipment. This 

research holds significance for educational institutions, policymakers, and 

stakeholders in creating conducive learning environments. Understanding 

prevailing soundscapes informs the design and management of study areas, and 

helps optimize learning spaces for improved productivity. 

 

Keywords. University Campus, Learning Environment, Soundscapes, Noise 

Pollution Level (NPL), Noise Mapping, GIS. 

1 Introduction  

Constantly, we are surrounded by sound, from the tranquil buzz of nature to the cacophony of 

city settings. While certain sounds are enjoyable and essential for communication, unwelcome 

or excessive noise can heavily affect our health, overall wellness, and cognitive abilities [1,2]. 

Excessive or disruptive undesired sounds in a specific location are categorized as noise. When 

such sounds persistently occur in the surrounding environment, it is termed noise pollution [3]. 

Noise pollution occurs when the sound volume exceeds permissible limits for a particular 

environment [4]. Elevated levels of noise often stem from diverse origins, broadly categorized as 

natural and manmade sources [5]. Natural noise consists of sounds produced by humans, insects, 

birds, barking dogs, thunderstorms, wind, etc. Conversely, man-made sources encompass traffic, 

industrial activity, construction work, loudspeakers during festivals, railways, and firecrackers 
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[6], collectively contributing significantly to overall environmental noise pollution. Noise 

pollution has been increasingly impacting the worldwide populace, particularly in large urban 

areas [7]. Long-term exposure to loud noises can lead to both mental and physical health issues 

in individuals [8]. As per a recent study published by the World Health Organisation (WHO), 

approximately 100 million individuals in Europe are subjected to roadway noise, resulting in a 

yearly minimum loss of 1.6 million years of healthy life [9].  

  

     Noise in educational institutions such as schools and colleges is a major source of stress and 

irritability [10]. These institutions often experience high levels of external noise sources such as 

roadside traffic, construction activities, and other internal factors such as student conversations 

or sound-generating devices [11]. Factors such as teaching methodologies, student and educator 

behaviour, student demographics, and the nature of the learning activities can impact noise 

generation [12,13,14].  

 

     The operation of noisy equipment like laboratory machines, tools and audio-visual systems 

in a room can contribute to increased overall sound levels, leading to disturbances throughout 

the site space [15]. The specific type and intensity of the equipment, as well as its proximity to 

individuals, can impact the extent of noise disruption [16]. Old equipment that is 

malfunctioning or not maintained properly may produce disruptive sounds, which influences the 

acoustic environment [12]. Heating, ventilation, and air conditioning (HVAC) systems present 

in the space under study may also generate noise due to the operation of various components 

such as fans, compressors, air handlers, etc. Different types of HVAC systems produce different 

levels of noise [12,17]. 

   
     Excessive external noise levels can increase indoor noise levels, making it challenging for 

occupants to concentrate and communicate effectively [18]. Studies have shown that on 

average, the noise level recorded in schools is around 57 dBA, with roadside traffic being the 

primary source of noise [19]. Noise from other sources like construction work or loud music 

can pass through windows, doors, or walls of a room[20]. The status of doors or windows in a 

room, whether they are open or closed, can have a substantial impact on noise levels. Closed 

ones provide a barrier that helps block the transmission of sound waves between rooms or from 

external sources, thereby reducing noise infiltration. On the other hand, open ones allow sound 

to travel more freely, leading to increased noise levels within the room [21,22]. Properly sealed 

pathways with soundproofing features can further enhance noise reduction capabilities [23]. 

Factors such as poor-quality acoustic, ceiling tiles, lack of acoustically treated furniture, lack of 

carpet, and single pane windows can enhance the background noise levels in classrooms, 

disrupt learning activities, and impact the performance of both students’ and teachers’ [24]. 

     The combination of these noises can create disturbances in the classroom environment, 

thereby creating an unhealthy environment for students and teachers [11]. Various researchers 

have investigated the impact of various meteorological variables such as temperature, relative 

humidity, and wind speed on exacerbating or mitigating urban noise pollution [25]. Regression 

analysis revealed that wind speed plays a positive role in reducing noise levels, while 

temperature tends to increase ambient noise levels. Additionally, lower relative humidity was 

found to significantly decrease noise levels [26,27]. 

     According to studies by the WHO, exposure to noise levels above 53 dBA can lead to 

increased blood pressure, heart rate, and muscle weakness [2]. While students may become 

accustomed to these noise levels over time because this is what they hear daily, the potential 

dangers associated with it should not be overlooked [1]. Studies by leading scientists suggest 

that intermittent exposure to 100 dBA may have little effect on human health, but continuous 
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exposure throughout the day can lead to psychological ailments like anxiety, depression, stress, 

and fatigue [9]. It may also cause cardiac, auditory, or cognitive problems in individuals of all 

ages from foetuses to the elderly [10,28]. It is therefore crucial for individuals to be conscious 

of their daily exposure to elevated levels of noise to protect their overall health. Generally, 

verbal communication, teaching, learning, mental tasks, and sleep are typically the most 

impacted [29]. Exposure to disturbing noises can lead to a delay of up to one month in the 

reading and comprehension abilities of young individuals. Many people may not fully 

comprehend the negative effects that noise can have, particularly those who are consistently 

exposed to lower levels of noise over extended periods [9]. 

     Researchers and the public, are increasingly raising their concerns about this issue and there 

has been a surge in the development of laws and policies to reduce and mitigate the impact of 

these unacceptable noises on the social environment [30]. International standards for classroom 

listening environments have been laid down by the World Health Organization (WHO) [9], 

American National Standard Association (ANSI) [31], American Speech Language Hearing 

Association (ASHA) [32], and Indian national standards by the Central Pollution Control Board 

(CPCB), India [33]. Various organizations have also established standards for building design 

and acceptable acoustic levels to manage background noise and reverberation in classrooms. 

     Larger classrooms have longer reverberation times, leading to increased background noise 

levels. The research found that increasing classroom size is co-related with worse speech 

intelligibility [34]. Additionally, larger spaces may require louder speaking volumes from 

teachers or students to be heard, contributing to overall noise levels [12,35,36,37]. Researchers 

have also discovered that classrooms with tall ceilings reduced noise levels and facilitated 

higher comprehensibility of speech than classrooms with small height ceilings [38,39]. Ceiling 

shape can also affect noise levels in a variety of ways. Flat ceilings can contribute to sound 

reflection and reverberation, thereby increasing noise levels. In some cases, a slatted, vaulted, or 

pitched roof can reduce the acoustic energy input compared to a flat roof, thus reducing the 

overall noise level [40].  

     Material of construction of interior and exterior walls, ceilings, and floors can significantly 

affect reflection and noise excitation. Thick walls, partitions, and hard finishes provide 

excellent acoustic insulation, thus reducing noise transmission and reducing indoor noise levels 

[36,41]. Buildings made of hard materials such as brick, concrete, and stone provide better 

sound insulation compared to lighter materials such as wood or vinyl siding [36]. However, 

wear and tear of buildings over time leads to gaps, cracks, or structural weaknesses in the 

building envelope, allowing more external noise to infiltrate the walls of the room. Acoustic 

ceiling tiles or panels with sound-absorbing nature help reduce noise levels by absorbing excess 

sound energy. Conversely, hard roof materials such as concrete or metal can reflect sound, 

resulting in increased noise levels and poor sound quality [42]. The composition of furniture 

affects noise levels through its acoustic properties. Soft, upholstered surfaces absorb sound 

waves, helping to muffle noise and reduce reverberation. In contrast, dense furniture reflects 

sound and can contribute to increased noise levels [36,43]. Similarly, soft flooring materials 

such as carpets or mats absorb sound waves and reduce noise whereas, solid materials such as 

tile or hardwood floors reflect sound, which amplifies the noise [36]. Factors such as 

substandard acoustic ceiling tiles, absence of acoustically treated furniture, lack of carpeting, 

and single-pane windows can amplify background noise levels in classrooms. This can disrupt 

learning activities and impact the performance of both students and teachers [24]. 

 

     In 2001, R. Murray Schafer, a renowned Canadian musician, and composer, introduced a 

concept known as "soundscape," which refers to any specific auditory snapshot of the 
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surrounding sound environment that is recognized as a distinct field of study. Schafer's 

definition of "soundscape analysis" encompasses the comprehensive examination of all kinds of 

sounds present in a particular area or region [44]. A Sound level meter is a tool that empowers 

soundscape 

design by enabling precise measurement of ambient noise levels [45] and identification of 

specific 

noise sources. This data informs the creation of soundscapes that are both aesthetically pleasing 

and functionally suited to the environment. Noise mapping is a contemporary method that 

illustrates noise level metrics of various areas on a unified map [5], offering a visual 

representation of noise level within a specific region. This tool is valuable for acoustic urban 

planning as it aids in pinpointing noise pollution hotspots within an area [46]. 

 

     The significance of a favourable listening environment is well acknowledged; however, 

there remains a noticeable dearth of data on sound environments within higher education 

institutions in India. This study delves into a previously uncharted territory: the acoustic 

ecology of study areas within university settings. While past research has outlined the sound 

environments of university campuses, this research goes further by concentrating on the 

distinctive sonic ambiance within specific indoor study spaces. The purpose of this research is 

to quantify the acoustic environment of various study spaces within Delhi Technological 

University (DTU). This involves measuring noise metrics like Leq, L10, L50, L95, and NLP using a 

sound level meter, mapping their distribution across these study areas on QGIS, and comparing 

them to the standards prescribed by regulatory bodies like CPCB [33], ANSI [31] and WHO 

[9]. The authors anticipate that this study will serve as an asset for educational authorities by 

proposing potential improvements to existing study areas and offering guidance for future 

university construction projects, thereby striving to create more optimal listening conditions.  

2 Materials and Methods  

2.1 Study Area 

The research investigation was conducted at the primary campus of Delhi Technological 

University (DTU) situated in New Delhi, India. Spanning an expansive total area of 163.9 acres 

(equivalent to 66.3 hectares), DTU's campus comprises 10% dedicated to building structures, 

with the remaining portion allocated to open grounds, lush gardens, and interconnected 

pathways. Noteworthy is the campus's sizable population, accommodating a student body of 

11,000 individuals enrolled in various undergraduate and postgraduate programs. For the 

research endeavour, a meticulous selection process identified a total of nine indoor classrooms 

and study areas (referenced in Table 1 and visually depicted in      
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Fig. 1) dispersed strategically within the campus premises. The rationale behind choosing these 

specific locations was rooted in their distinct positional diversity, unique classroom attributes, 

and the widespread representation of students across the campus landscape. The objective was 

to capture an exemplary sample of the campus environment to analyse spatial and temporal 

variations in noise levels. 
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Table 1. List of selected sites on the campus along with their location codes, latitude, and longitude 

Code Site Name Latitude (° N) Longitude (° E) 

S1 Water Engineering Laboratory 28.748876 77.118243 

S2 Machine Learning Laboratory 28.749993 77.114696 

S3 Power Electronics Laboratory 28.749286 77.116941 

S4 Library Reading Classroom 28.750609 77.116529 

S5 Mechanical Engineering Workshop 28.749793 77.118948 

S6 Academic Block Classroom 28.749468 77.114776 

S7 Old Department Classroom 28.749096 77.117449 

S8 Pragya Bhawan Classroom 28.748994 77.120699 

S9 SPS Classroom 28.751074 77.119260 
     

Fig. 1. Map of locations within the DTU campus selected for noise level monitoring  

2.2 Methodology 

2.2.1 Tools and Techniques 

The study utilized a CESVA SC 310 sound level meter (or SLM) to measure noise level. This 

Class 1 Integrated SLM offers a frequency weighting of A, C, and Z, with a measurement range 

from 30 dBA to 137 dBA and an accuracy of ±0.6 dBA. Measurements were taken using the 

dBA scale, chosen for its suitability in assessing noise sources typical in educational settings 

and aligning with perceived speech levels. The SLM was calibrated according to IEC 61672-1 

standard to ensure accuracy. The characteristics of the SLM [47] are provided in Table 2. The 

A-weighting scale was chosen due to its equal emphasis on all noise sources except for lower 

frequencies, aligning closely with speech levels perceived by listeners. Measurements were 

taken at each site as shown in Fig. 2. During active classroom events such as discussions and 

presentations, as well as quiet activities like reading or writing, measurements of noise levels 

were taken. Furthermore, external sources of noise such as sounds from the corridor, 

construction work, and vehicle traffic were also observed and documented [11]. As a result, an 
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occupied state was defined when the classroom contained students, a teacher, furniture, and any 

functioning ventilation systems (e.g., heat blowers). 

 
Table 2. Characteristics of CESVA SC 310 

Product CESVA SC 310 

Type Class 1 Integrating Sound Level Meter 

Frequency Weighting A, C, Z 

Measurement Range 30 dBA to 137 dBA 

Accuracy ± 0.6 dBA 

Display LCD screen 

Communication USB and RS-232 ports 

Microphone ½ “condenser microphone 

 

 
Fig. 2. Noise measurements taken at the monitoring site  

2.2.2 Study Design 

Noise measurements were conducted three times per day during the morning, noon, and 

evening periods. Morning measurements were taken from 09:00 to 11:00 hrs, afternoon 

measurements from 12:00 to 14:00 hrs, and evening measurements from 16:00 to 18:00 hrs. 

These measurements were carried out in classrooms S1 to S9 from Monday to Friday during 

study hours. 

 

     The measuring procedure was conducted according to the protocols given by the CPCB, in 

2015 for ambient noise level monitoring [48]. The SLM was calibrated to concerning IEC 

61672-1 standard [49]. Noise levels were measured in dBA scales at each location for 15:00 

minutes [50,51]. 

 

     The sound level meter provided the Leq, L10, L50, and L95 values for the entire monitoring. Leq 

represents the equivalent continuous sound level over time. The L10 value indicates the peak 

noise component (noise levels equal to or exceeding 10% of the study duration), while the L50 

value denotes the median noise (noise levels equal to or exceeding 50% of the study duration). 

Additionally, L95 signifies the background noise components (noise levels equalling or 

exceeding 95% of the study duration) [52]. 

 

     LAeq, the measurement used to describe the average sound level over a defined period was 

calculated for the period of 15 minutes and denoted by LAeq,15min. The formula here used is 

given in (1) [53]. 
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LAeq = 10 log ∑ fi ∗ 10Leq/10                                (1) 

Where,  

fi = fraction of the total duration at a consistent level 

Leq = sound level in dBA. 

 

     The standard deviation (σ) was calculated for the 15-minute noise values. In statistics, the 

standard deviation measures the extent of dispersion or variation within a dataset. A small 

standard deviation suggests that the data points are clustered around the mean (or expected 

value) of the set, while a large standard deviation signifies that the data points cover a wide 

range of values. 

      

     Several research studies have indicated that a wider variation in sound distribution 

contributes to increased annoyance. The metric, noise pollution level (LNP) incorporates the 

diversity of sounds and is utilized for evaluating community noise impacts [53, 54]. Here 

LNP,15min was calculated and it is defined as  

 
          LNP = LAeq + kσ                                     (2) 

Where, 

LNP = level of noise pollution in decibels (dBA) 

LAeq = average equivalent sound level (dBA) 

σ = standard deviation of the sound level 

k = constant with a value determined to be 2.56 

 

     To comprehend the overall noise exposure experienced by students at specific sites 

throughout the day, an average of the morning, afternoon, and evening LAeq,15min values were 

computed using the formula in equation 1 and labelled as LAeq. Then similarly, LNP, LA10, 

LA50, and LA95 were also calculated. 

 

     All the above-stated metrics in all nine locations were tabulated in Error! Reference source 

not found. and Error! Reference source not found.. Bar charts were prepared to represent the 

temporal and spatial noise variations. Fig. 3 3 depicts the spatial and temporal variation of the 

noise level in all 9 locations. A clustered chart was also made to represent the temporal 

variation in the LAeq,15min value, for all the nine sites during morning, afternoon, and evening 

periods. The values of noise standards prescribed by the ANSI [31], CPCB [33], and WHO [9] 

were also plotted alongside the LAeq, 15-minute values.  

 

     Spatial maps of LAeq, LNP, LA10, LA50, and LA95 were developed using techniques like 

inverse distance weighted (IDW) interpolation on Quantum GIS. A version of QGIS 3.36.0-

Maidenhead [7,55]  was used to visualize the distribution of noise levels across different study 

spaces within the university. Alongside noise measurements, ambient conditions and factors 

that could influence the noise level in an indoor space were observed. Both quantitative and 

qualitative factors, which were both constant and varying in nature were identified and are 

listed in Table 3 and  

 

Table 4.  

 
Table 3. Quantitative factors observed during monitoring 

Quantitative Factors 

S.no Variable Name Description 

1 Wind Speed Wind speed in the classroom 

2 Number of Students Number of students in the classroom 
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Quantitative Factors 

S.no Variable Name Description 

1 Wind Speed Wind speed in the classroom 

2 Number of Students Number of students in the classroom 

3 Classroom Area Size of the classroom 

4 Ceiling Height Height of the classroom to ceiling 

 

 
Table 4. Factors noticed during monitoring that are qualitative in nature 

Qualitative Factors 

S.no Variable Name Description 

1 Internal Noise Origin/Sources Noises within the classroom 

2 External Noise Origin/Sources Noises outside the classroom 

3 Day Time Time of day when the noise level was recorded 

4 Acoustic Treatment Implementation of acoustic treatment 

5 Ceiling Shape The shape of the classroom ceiling 

 

     The factors – classroom area, ceiling height, acoustic treatment, and ceiling shape are 

constant, while the remaining variables – wind speed, number of students, internal and external 

noise sources, and day time are the varying ones that were observed during the noise level 

monitoring at the nine sites. The data for the constant factors was obtained from the DTU Civil 

Office. Each factor has some effect on the noise levels. While some factors like classroom 

characteristics & acoustics, the number of students, and their behaviour, have major and 

noticeable effects, factors like time of the day and meteorological factors have a minor. 

3 Results and Discussions 

Noise levels at the nine chosen study areas were monitored and documented. The study 

outcomes are showcased through numerical tables, charts, and maps. Specifically, Table 5 

displays the recorded fifteen-minute equivalent noise levels, the standard deviation in the 

readings over the fifteen minutes, and the computed noise pollution levels at these nine 

locations during morning, afternoon, and evening shifts. 

 
Table 5. Spatial and Temporal Variation of Equivalent noise level (LAeq,15min), Standard Deviation (σ), 

and Noise pollution level (LNP,15min) 

Site 
Time Of The 

Day 

LAeq,15min 

(dBA) 

Standard 

Deviation (σ) 

LNP,15min  

(dBA) 

S1 

Morning 51.0 2.5 57.4 

Afternoon 72.2 2.2 77.8 

Evening 51.2 2.1 64.0 

S2 

Morning 54.3 8.1 75.1 

Afternoon 52.6 3.9 62.5 

Evening 54.2 2.6 60.8 

S3 

Morning 61.1 4.6 72.8 

Afternoon 66.3 1.6 70.5 

Evening 65.6 4.7 77.6 

 Morning 52.4 3.3 60.9 
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S4  Afternoon 49.8 1.8 54.5 

Evening 55.3 3.3 63.7 

S5 

Morning 57.6 3.6 66.9 

Afternoon 77.6 11.6 107.3 

Evening 49.7 6.0 67.1 

 

S6  

Morning 62.3 4.2 73.1 

Afternoon 66.0 1.3 69.3 

Evening 62.3 3.0 69.5 

S7 

Morning 61.0 4.1 71.5 

Afternoon 66.8 2.0 71.9 

Evening 61.0 2.0 71.5 

S8 

Morning 65.0 0.9 67.2 

Afternoon 57.9 2.0 63.0 

Evening 55.2 4.7 67.4 

S9 

Morning 61.0 2.7 68.0 

Afternoon 60.7 4.3 71.8 

Evening 65.6 2.0 70.6 

 

     The highest decibel levels (LAeq,15min) recorded during the morning, afternoon, and 

evening shifts were 65 dBA in S8, 77.6 dBA in S5, and 65.6 dBA in S3, respectively. 

Conversely, the lowest levels for the three shifts were 51 dBA in S1, 49.7 dBA in S4, and 51.2 

dBA in S1, respectively. Overall, the noise levels fluctuated between 49.7 dBA and 77.6 dBA 

throughout the day, with the highest noise levels typically observed in the afternoon, followed 

by the evening and morning shifts. 

 

     As mentioned earlier in the paper, numerous external and internal factors contribute to the 

noise levels within a given space. This variation of the varying characteristics often results in 

standard deviations in the measured values. For instance, abnormal standard deviations of 8.1in 

S2 during the morning and 11.6 in S5 during the afternoon were attributed to the utilization of 

noisy laboratory equipment and student discussions. 
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Fig. 3. Graphical representation of the spatial and temporal variation of LAeq,15min at the nine locations, 

and their comparison with noise standards 

 

     The findings from the objective measurements were juxtaposed against the noise limits 

recommended by ANSI, CPCB, and WHO for urban educational settings, which include 

schools and universities (Fig. 3). The noise level assessments revealed that 96.29% of the 

recorded points surpassed the noise limit set by ANSI and CPCB (LAeq = 50 dBA), while 

62.96% of the measured points exceeded the standards outlined by the WHO (LAeq = 55 dBA). 

 

 

 
Table 6. Spatial variation of LAeq, LNP, LA10, LA50 and LA95 

  Noise Metrics ( dBA) 

Site LAeq LNP LA10 LA50 LA95 

S1 67.5 73.2 70.3 67.4 63.7 

S2 53.8 70.7 57.2 53.4 49.0 

S3 64.9 74.6 68.4 64.4 60.1 

S4 53.1 61.1 57.1 52.2 48.4 

S5 72.9 102.5 74.1 73.0 72.3 

S6 63.9 71.0 68.1 62.4 57.3 

S7 63.9 71.6 68.4 64.8 57.8 

S8 61.3 66.3 65.0 61.0 55.6 

S9 63.0 70.4 66.5 62.7 57.9 

 

     The average noise level in the indoor spaces (average of 9 sites) was 66.1 dBA. To 

comprehend the overall noise exposure experienced by students at specific sites, an average of 

the morning, afternoon, and evening Leq values was computed and labelled as LAeq. Table 6 

presents the LAeq values, ranging from 53.1 to 72.9 dBA. The most noise-polluted area was the 

mechanical engineering laboratory (S5), primarily attributed to the utilization of heavy and 

noisy instruments like the metal cutter. Following closely was the water engineering laboratory 

(S1), situated near a road, correlating the high noise levels to vehicular traffic movements and 

the operation of noisy lab equipment. Additionally, the high LAeq in the Power Electronics 
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Laboratory (S3) was linked to the presence of electrical machines. Conversely, the Library and 

Computer Engineering laboratory were identified as the least noisy spaces. Despite this, the 

overall results exceeded permissible limits, as the university campus is situated in a silent zone, 

contrasting the recorded noise levels.   Fig. 4 illustrates the map of LAeq values across the sites, 

facilitating the identification of noise level hotspots and enabling the implementation of 

necessary measures to alleviate the issue.  

  Fig. 4. Mapping of Equivalent Noise Level (LAeq) in the nine sites across the DTU campus 

 
     The evaluation incorporated the Noise Pollution Level (LNP), which integrates LAeq with a 

component signifying the noise variability, namely the standard deviation of instantaneous 

levels. This metric can be beneficial, particularly in scenarios where noise annoyance is a focal 

point. LNP is valuable for comparing noise levels in diverse environments with varying noise 

characteristics, as it provides a more comprehensive assessment than relying solely on LAeq. 

Fig. 5 depicts the Mapping of Noise Pollution Level (LNP) within the nine sites across the DTU 

campus, visually representing the noise pollution levels present in each location. Here, we can 

infer that S5 is the most polluted due to the usage and stoppage of machines.  
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Fig. 5. Mapping of Noise Pollution Level (LNP) in the nine sites across the DTU campus 

 
     The noise metrics, i.e. the percentiles of noise level - LA10, LA50, and LA95, were also 

discussed in this study. Values of these noise indicators are provided in Table 6. For example, 

looking at Fig. 6, which shows the representation of LA10 (the ten percentile time exceeding 

noise level), it is observed that peak levels of intrusive noise exceed 10% of the total 

observation time with values ranging from 57.1 to 74.1 dBA across nine sites throughout the 

day. Additionally, based on Fig. 7, showing the variation of LA50 (representing average noise 

level values), a span from 52.2 to 73 dBA indicates that only two classrooms adhere to 

ambient standards for about half of the time. Fig. 8 displays the background noise level 

(LA95) and illustrates intense levels surpassing established guidelines or permissible values in 

three out of nine sites. Considering that the CPCB allows a maximum deviation of ±10 dBA 

from the noise standards, after adjusting for this range, it can be inferred that seven out of the 

nine sites maintain their noise levels within an acceptable range for 95% of the time. 
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Fig. 6. Mapping of Peak Noise Level (LA10) in the nine sites across the DTU campus 

 
Fig. 7. Mapping of Mean Noise Level (LA50) in the nine sites across the DTU campus 
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Fig. 8. Mapping of Background Noise Levels(LA95) at nine locations on the DTU campus4 Conclusions 

and recommendations    

 

 

The research into the acoustic environment of university learning spaces has provided important 

insights into the impact of noise levels on student well-being and academic achievement. 

Various factors and their influence on classroom acoustics were also described thoroughly in 

the study. Objective measurements of sound pressure showed that most of the recorded points 

exceeded established university noise standards, highlighting the urgent need for active noise 

control measures in educational settings.  

     To effectively address noise concerns, it is recommended that educational institutions 

prioritize adhering to building design considerations laid down by the certified bodies,  use 

soundproofing materials in classrooms and laboratories, as well as manually try to keep the 

decibels as low as possible. Student awareness programs and flexible classroom procedures 

should be followed to support a calmer and more productive learning environment. Keeping 

indoor plants is another way to reduce noise levels as they help absorb sounds. Research and 

development in noise mathematical modelling and acoustic simulation are encouraged to 

increase the effectiveness of noise abatement techniques and enhance student well-being. By 

integrating and applying these suggestions, universities can provide healthy learning 

environments to the students, boosting their academic performance and success. 
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