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Abstract 

The online learning system has been implemented since the sudden global spread of the coronavirus in 2020, forcing 
students to continue school in their households. This study assessed the relationship between household noise levels 
and the perceived task performance difficulty of undergraduate students from select private schools in the Philippines. 
An online survey was conducted, and 202 respondents participated in the 3-part questionnaire consisting of 
demographics, Noise Exposure Scoring, and Task Performance Difficulty questionnaires. The last two sections were 
in the form of a 4-point Likert Scale. Statistical analysis included descriptive statistics to demonstrate the result 
summary in each category and correlation for determining if there is a significant relationship between noise levels 
and the perceived task performance difficulty. The results showed a moderate positive association between total noise 
exposure and memorization, analysis, and organization. On the other hand, noise exposure was found to have a weak 
relationship to judgment and theory application. The result indicated that the students' total noise exposure 
significantly affected the difficulty of their task performance. Thus, evaluating the impact of noise on cognitive and 
performance functions would help explain the mental consequences of poor performance. 
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1. Introduction
The coronavirus disease 2019 (COVID-19) has continuously disrupted almost all existing systems: economic, social, 
agricultural, and public health, after its sudden unexpected onslaught, and it primarily modified the means of 
communication and engagements of various sectors and industries (International Labour Organization  2021). The 
unprecedented health crisis has pushed governments of each country to implement lockdowns, which consequently 
included the indefinite closures of all educational institutions, forcing schools to resort to the abrupt execution of 
remote learning (Donnelly et al. 2021). All face-to-face learning activities in the classroom have been halted to prevent 
COVID-19 transmission among students and school employees, and all classroom instruction is mandated to occur at 
home. 

This current online learning environment leverages internet access, technical devices and resources, several online 
learning media for synchronous and asynchronous instructional delivery, and academic program management (Huang, 
2019; Usher & Barak  2020). Synchronous online learning entails real-time interactions between the teacher and the 
students, whereas asynchronous online learning takes place without a set schedule for different students (Singh & 
Thurman  2019). One of the countries which were quick to adopt this system was the Philippines, but this was recently 
changed through the approval of the Commission on Higher Education (CHED) of the limited face-to-face classes for 
all degrees in tertiary education back on November 5, 2021 (Rocamora  2021) 
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With that, the lengthy closure of schools has significantly and continuously affected students' learning progress 
because although online learning deems efficient, the sudden shift in learning systems has drastically affected students 
as many still fail to adapt. Regarding economic ramifications, students from lower-income households struggle to find 
internet access and learning gadgets (Fowler  2020). The health sector was also not free from the reverberations of the 
ongoing health crisis, as the exposure of students to prolonged screen time contributed to their increasing anxiety and 
stress (Mheidly et al. 2020). From a small-scale perspective, individual households of students have also affected their 
progress and task performance in online learning. It decreased student engagement, which hindered their social 
development and caused feelings of isolation, and loss of motivation (Maryville University  2021). 
Additionally, various factors inside the household also play vital roles in determining the progress and performance 
of a student. Each student can have different levels of performance in the online setting as there exists a variation in 
environment temperature, personal studying place, comfort levels, and even noise levels of each household (Hendrix  
2019). Such factors are deemed crucial in determining a student's learning in the online system, most especially the 
noise exposure, as it disrupts reading ability and memory, reduces performance accuracy, and causes startle responses 
that lead to distraction and loss of focus (Jafari et al. 2019). 
 
To expound, noise is an unwanted sound characterized as an annoyance and a stressor in the environment, determined 
by the intensity, periodicity, frequency, and sound duration (Stansfeld & Matheson  2003). Sound is produced due to 
changes in air pressure induced by vibration. It generates discomfort, affects communication, and disrupts learning — 
making it a problem for students participating in online classes (Basrur  2000; Shield & Dockrell  2004). Unwanted 
background noise in the common learning environments in the Philippines routinely surpasses the World Health 
Organization's (WHO) limit level during teaching or studying sessions (Ibrahim & Richard  2000). Students engaging 
in online classes in their households are disturbed by noise pollution. Consequently, continuous exposure to household 
noises leads to poor learning environments, which place students' cognitive, academic, and professional development 
at high risk (Cowan 2013). 
 
Although numerous studies have assessed the relationship between noise pollution levels and exposure to the cognitive 
ability of people, only a few studies focus on its relationship with students' task performance. Fewer are those assessing 
the relation between noise exposure and student performance during the COVID-19 period, as most studies focused 
on the impacts of varying noise levels on students enrolled in the traditional face-to-face learning system. No study 
has explicitly focused on the effect of noise exposure and pollution on undergraduate students during the new online 
educational system, which this study aims to pursue. 
 
This study mainly intends to assess the relationship between various noise pollution in the household during online 
classes and its effects on the perceived task performance difficulty of the engineering students of select private schools. 
Moreover, this paper also aims to determine if its impacts significantly affect the task performance difficulty, namely: 
memorization, analysis, synthesis and organization, judgment making, and theory application, of the students. 
 
2. Literature Review  
2.1. Noise Exposure 
According to Jafari et al. (2019), noise has various harmful impacts, ranging from disrupting cognitive processes to 
harming mental and physical health. Noise pollution is a concern in many workplaces and non-workplace settings. In 
the United States, 22 million workers are exposed to hazardous noise. The World Health Organization (WHO) 
estimates ambient noise costs at least 1 million healthy life-years annually in high-income Western European 
countries. Low noise levels are not as adequate as high noise levels in terms of impairment of cognitive function and 
power spectral density of the brain, implying that low noise levels are not as acceptable as high noise levels. One of 
the most familiar environmental exposures in the United States is noise or unwanted sound. Approximately 100 million 
people are exposed to environmental noise such as traffic and various personal listening devices (Hammer 2014). 
 
According to Khajenasiri et al. (2016), at Shiraz University of Medical Sciences in Shiraz, Iran, 50 average students 
are 22±4.4 years of age and still in good health. The researchers discovered that a sound level of 110 dB significantly 
contributed to people's performance, resulting in reduced performance. On the other hand, sound levels of 70 dB and 
90 dB exhibited no statistically significant relationship with the mistake rate and length of the performance. 
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2.2. Task Performance 
Braat-Eggen et al. (2017) investigated the correlation between noise disturbance and noisy sources perceived by 
students when performing academic tasks. According to their findings, when complex cognitive tasks such as studying 
for an exam, reading, and writing, around 38% of the students were affected by the noise and voice in the background. 
This coincides with a study by Realyvásquez-Vargas et al. (2020), which analyzed 206 university students online to 
determine the environmental factors impacting the students' online class performance. Questionnaires were used as 
the method of data gathering. The researchers found that Mexican students who take online courses are exposed to a 
higher noise level. Thus, a higher level of distraction negatively impacted the students to accomplish their daily tasks. 
 
2.3. Academic Workload 
According to Megaw (2005), workload components are the essential task features influencing human performance 
that dictate how people complete needed labor and how a person comprehends the task. Task demand is the ratio 
between the time required to perform a job and the available time to complete it. At the same time, the workload is 
defined as a combination of an operating system's available resources, task demand, and people's capacity. Workload 
influences and reduces an individual's ability. An increase in task demand may result in errors and an increase in 
response time. Furthermore, excessive job workload and complexity are essential variables in performance quality 
decline (Both et al. 2009). 
 
2.4. Learning Environment 
Individual disparities in academic performance have been connected to variances in intelligence and personality 
(Chukwudi, 2013). He explained that individuals with more vital mental talents (fast learners) as measured by IQ tests 
and those with higher conscientiousness (related to effort and achievement motivation) tend to perform well in 
academic environments. Early academic success boosts later success, and many elements play a role in this. It has 
also been shown that some factors can affect students' academic success at different levels of schooling. Such 
components include the school environment, curriculum development and implementation, peer influence, home 
environment, socializing patterns in the home, the location of the house, and technological devices (Anene  2005). 
 
2.5. Noise Environment 
Home noise levels appear higher than the recommended indoor noise levels, putting young people at risk of noise-
induced discomfort and learning impairment. It concluded that more people in the house reported increased noise 
levels (Pujo et al.  2014). This is qualitatively poignant in the context of COVID-19, when families may be gathering 
in homes to support one another during the pandemic and isolating lockdowns. Ali (2013) stated that noise levels were 
dramatically lowered by eliminating neighboring outdoor road traffic and trains. Students have conveyed that 
environmental noise levels have negatively affected their academics. Besides studying and learning, the home is 
designed to provide a variety of activities such as preparing meals, cleaning clothing, resting, playing, practicing 
hobbies, etc. As a result, unlike a school, the house is not designed to promote academic learning and block distracting 
noises (Dale et al.  2015). While it is evident that noise has a poor influence on the nuisance and academic performance 
of the students, it is also crucial to remember that the impact in the general home environment may be considerably 
more significant (Casey et al.  2017). 
 
3. Methods  
3.1. Conceptual Framework 
Figure 1 below shows that the research will focus on the noise level in the household and the task performance 
difficulty of the undergraduate students of select private schools and universities. According to Realyvásquez-Vargas 
et al. (2020), a study area designed in which unpleasant and uncontrollable environmental elements harm practical 
human resource sustainability. In this situation, the academic performance of undergraduate students is the aspect that 
is affected. 
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Figure 1. Conceptual Framework 
 
 
3.2. Respondents of the Study 
A survey questionnaire containing two (2) components is utilized in this study: (1) noise exposure and level and (2) 
student task performance difficulty. First, the demographics section involves age, sex, and college department inputs. 
The Noise Exposure and Level Scoring Questionnaire utilized in this study is based on the study of Chere and Kirkham 
(2021) about the impact of noise levels on adolescents' executive function. This first portion consists of 13 items that 
determine the noise exposure levels of the students in their households, answered by how likely the noise sources 
occur in their houses. The Student Task Performance Difficulty Questionnaire contains five items in a Likert Scale 
form. This is based on the Likert Scale by Fox and Hackerman (2003), which evaluates the task performance of 
undergraduate teaching. The survey was distributed through Google Forms to at least 200 undergraduate students 
currently enrolled in the 3rd Quarter of the Academic Year 2021 to 2022. 
 
3.3. Ergonomic Tools 
In this study, the primary ergonomic tool utilized is the Noise Exposure and Level Scoring Questionnaire, which is in 
the form of a 4-point Likert Scale. This assesses the noise level the students are exposed to in their household by 
determining the varying sound levels in their homes characterized by various noise sources indicated in the 
questionnaire. Noise is categorized under the physical work environment in ergonomics, and in this study, the noise 
environment of students in their respective households is evaluated. 
 
3.4. Statistical Treatment of Data 
Using tabulated descriptions, descriptive statistics are utilized to characterize and summarize the data acquired 
throughout the survey. They are handy compared to analyzing numerous raw data numbers as they allow a more 
accessible and efficient understanding of data collection. 
 
Pearson correlation analysis was also used in the study to determine whether the corresponding noise exposure of 
students has a significant effect on their perceived task performance difficulty. Here, the response variable is the five 
categories of perceived task performance difficulty. The independent variable is each respondent's total accumulated 
noise exposure level acquired from their responses. The acquired Pearson Correlation score will determine whether 
the two variables mentioned have a significant relationship. A negative coefficient value indicates that the relationship 
between the variables is indirectly proportional and has an inverse relationship. If it is in the positive range, the 
relationship between the variables is directly proportional and has a direct relationship. A Pearson Correlation score 
in the range of ± 0.7 to ± 1 indicates a strong relationship between the two variables. If it falls between ± 0.3 and ± 
0.7, there is an intermediate relationship between the two variables. And on the other hand, if the score acquired is 
between 0 and ± 0.3, the relationship is weak. 
 
The Pearson Correlation score is computed by dividing the mean of the XY column by the square root of the product 
of the sum of the values in the column. The p-value is also assessed as a value lower than 0.05 would mean that the 
effect of the independent variable on the response variable is statistically insignificant. The correlation analysis is 
done through the Minitab application, wherein both the Pearson Correlation value and the p-value are shown as the 
results. 
 
4. Results and Discussion 
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4.1. Demographic Profile of Respondents 
The researchers surveyed 202 undergraduate students from select colleges and universities in the Philippines. 24.80% 
are from Industrial Engineering and Engineering Management (IE-EMG), 20.80% from Electrical, Electronics, and 
Computer Engineering (EECE), 14.90% from Civil, Environmental and Geological Engineering (CEGE), 10.90% 
from Chemical, Biological, and Materials Engineering and Sciences (CBMES), 5.90% from Architecture, Interior 
Design and the Built Environment (ARIDBE), 4% from Social Media Studies (SMS), 4% Enrique T. Yuchengco 
School of Business and Management (ETYSBM), 3% from School of Social Sciences and Education (SSSE), and 3% 
from School of Information Technology (SOIT). As for the sex, 53.50% of the respondents are female, while 46.50% 
are male. Since the study targets undergraduate college students, most of the respondents are above 20 years of age, 
with 51.50% being 20 years old, 12.90% being 21 years old, 11.90% being 22 years old, 1% being 23 years old, 
another 1% are 25 years old, 19.80% are 19 years old, and 2% are 18 years old.  
 
4.2. Noise Exposure Results 
The second part of the data gathering utilizes the Noise Exposure and Level scale from the study of Chere and Kirkham 
(2021) about the effect of noise levels on adolescents' executive function. The researchers have modified the scale to 
fit the respondents for this study. In this portion of the questionnaire, 13 noise sources were used as factors to 
characterize the noise exposure of the students in their household, namely: sound device presence, frequency of house 
guests, loud conversations, people leaving and entering the house, traffic noise, opened doors and windows, door 
noises, call noises, noise from the people outside, running water noises, appliance noises, exterior house noises, and 
hobby noises from people in the house. The respondents were required to rate how likely they hear the mentioned 
noise sources in their household with the following ratings: 1 = not at all like our household; 2 = rarely like our 
household; 3 = somewhat like our household, and 4 = very much like our household. The summary of the results is 
shown in Table 1 below. 
 

Table 1. Summary of Noise Exposure Results 
 

Noise 
Level 
Rating 

Sound 
Device 

Presence 

Frequency of 
House 
Guest

s 

Loud 
Conversation
s 

People 
Leaving & 
entering 

Traffic 
Noise 

Opened 
Doors & 
Windows 

Door Noises 

1 7 27 8 10 25 20 11 
2 24 48 34 39 38 27 33 
3 31 22 36 32 19 29 24 
4 39 4 23 20 19 25 33 

Noise Level 
Rating Call Noises Hobby Noises Appliance Noise Exterior Noise Running Water 

Noise Noises from people outside 
1 8 19 20 27 38 13 
2 27 28 36 41 36 36 
3 32 26 32 16 16 31 
4 34 28 13 17 11 21 

 
Figure 2. Clustered Chart Representing the Noise Level Rating for Each Noise Source 
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Based on Table 1 and Figure 2, it was found that 38.61% of the respondents said that sound device is always turned 
on in their houses, while 30.69% said that sound devices are turned on only sometimes, 23.76% said rarely, and 6.93% 
said that sound devices are not turned on in their homes at all. Next, only 3.96% of the respondents said that they 
always have guests in their home, while 21.78% said this is only the case sometimes, 47.52% said that this is rare, and 
26.73% said that they do not have guests in their homes at all. As for loud conversations, 22.77% said that the people 
in their house constantly engage in loud conversations, which causes the disturbance. In comparison, 35.64% said that 
this only happens sometimes in their house, 33.66% said that it is rare that people talk loudly at home, and only 7.92% 
said that no one engages in loud conversations in their households. Next, 19.8% of the respondents said that people 
are always leaving and entering their house, which disrupts their activities because of the footstep noises, while 
31.68% said that people only enter and leave their house sometimes, 38.61% said that it is rare that people enter and 
leave their home, and only 9.9% said that people do not often enter and leave their house. 
 
As for the traffic noise, which a commonly known as noise pollution, 18.81% of students said they always hear traffic 
noise from vehicles in their house, the same number of students said that they sometimes hear the traffic noise, 37.62% 
said that traffic noises could rarely be heard in their homes, and 24.75% said they never hear traffic noises in their 
house. For the next noise source, which is opened doors and windows, 24.75% of the respondents said that this always 
occurs in their households. In comparison, 28.71% said that this only happens sometimes, 26.73% said this is rarely 
the case in their households, and only 19.8% said that the doors and windows in their houses are never left open. 
Concerning the previous noise source, door sounds can also be considered as 32.67% of the respondents said that their 
doors make loud noises when opened and closed, while 23.76% said that their doors sometimes make noise, then 
32.67% said that this is a rare occurrence in their houses. Only 10.89% said that the doors in their houses do not make 
sounds when opened and closed. For the next noise source, which is the calls received at home, 33.66% said that the 
people in their house often make and receive calls, while 31.68% said that this only happens sometimes, then 26.73% 
said that it is rare that people make and receive calls in their house, and only 7.92% said that calls are not made and 
received in their households. 
 
Family members have different hobbies, which can contribute to the noise level of the house. It was found that 27.72% 
of the respondents had a family member with a noisy hobby in their house, while 25.74% said that sometimes the 
hobbies of the people in their house are noisy, then 27.72% said that this is rarely the case in their household. Only 
18.81% said that the people in their house do not have hobbies that have loud noises. Next, it is normal for households 
to have appliances for their daily chores, and with that, 12.87% of the respondents said their household appliances 
emit loud noises, while 31.68% said that this is somewhat the case in their household, then 35.64% said that it is rare 
for their appliances to emit loud noises, and 19.8% said that their appliances do not emit loud noises at all. On the 
other hand, noises from the exterior of the house can also contribute to the noise level of one's household, as 16.83% 
confirmed this is very much the case for them. In comparison, 15.84% said that this somewhat occurs in their 
household, the majority, 40.59%, said that this rarely happens in their case, and 26.73% said that this does not occur 
in their households at all. 
 
Another noise source contributing to households' noise levels is the noise from running water. In the survey, only 
10.89% of the respondents said that running water noises are prevalent in their houses. In comparison, 15.84% said 
that it is somewhat prevalent, then 35.64% said that this is rarely the case in their households, and 37.62% said that 
running water noises is not prevalent in their houses. Lastly, noises from the people passing by outside is also a 
problem that many students consider noise pollution. It was found that 20.79% of the respondents stated that they 
could very much hear neighbors from the other houses even if they were inside, while 30.69% stated that their 
neighbors could somewhat be heard even if they were inside, then 35.64% indicated that their neighbors inside their 
homes could rarely be heard, and only 12.87% said that their neighbors could not be heard inside their households at 
all. 
 
4.3. Task Performance Difficulty Results 
The last part of the questionnaire is the task performance difficulty, which utilizes a 4-Point Likert Scale. This portion 
of the questionnaire has five items aimed at understanding the perceived task performance difficulty of the students 
in the academic activities for the current school year. This scale was based on the study by Fox and Hackerman (2003), 
in which they evaluated the undergraduate teaching task performance in science, technology, engineering, and 
mathematics. The five items used as factors in this portion are memorization, analysis, synthesis and organization, 
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judgment making, and theory application. The descriptive counterparts of the ratings are 1= I do not find it difficult, 
2 = I rarely find it difficult, 3 = I find it quite difficult, and 4 = I find it very difficult. The summary of how many 
students voted in each of the four ratings of the 5 task performance difficulty categories is shown below in Table 2. 
 

Table 2. Summary of the Number of Students Voting from the Ratings of the Task Performance Difficulty 
Categories 
 
Task 

Performanc
e Rating 

Memorization Analysis Synthesis & 
Organizatio
n 

Judgment 
Making 

Theory 
Applicatio
n 

1 6 0 2 0 3 
2 16 14 21 21 18 
3 44 47 49 48 35 
4 36 40 29 32 45 

 
4.4. Pearson Correlation Analysis Result 
The task difficulty factors were tested to determine whether they have a significant association with the total noise 
exposure score of the respondents, such as memorization, analysis, synthesis and organization, judgment making, and 
theory application. The null hypothesis states no significant relationship exists between the total noise level scores 
and the task performance difficulty. Pearson correlation analysis had found a moderate association between noise 
exposure and memorization (r=474, p-value<0.001), noise exposure and analysis (r=412, p-value<0.001), and noise 
exposure and synthesis & organization (r=405, p-value<0.001). On the other hand, judgment making and theory 
application had a weak correlation to noise exposure having an R-value of 0.209 and 0.258, respectively. The results 
are shown in Table 3. 
 

Table 3. Pearson Correlation Scores and P-Values: Total Noise Exposure Score vs. Task Performance Difficulty 
 

Factor Pearson Correlation P-Value Interpretation 
Memorization 0.474 <0.001 significant 

Analysis 0.412 <0.001 significant 
Synthesis & Organization 0.405 <0.001 significant 

Judgment Making 0.209 0.082 Insignificant 
Theory Application 0.258 0.093 Insignificant 

 
According to the findings, students are particularly affected by the noise of individual external events, which 
negatively impact undergraduate students' performance during online learning. Overall, the study's findings confirmed 
the effect of noise on performance, which was validated by the study of Muzammil (2002). Therefore, if safety 
concerns are not addressed in online learning environments where students are exposed to external noise generated by 
the environment, performance and productivity will suffer significantly. 
 
An institute that offers online courses should pay close attention to the audio quality during classes. The most objective 
method of identifying quality issues is to use an online audio quality monitoring tool that analyzes and displays 
multiple quality parameters such as noise level, echo level, voice level, jitter, and delays. Corrective action can be 
taken based on the monitoring tool's findings. Such actions could be reactive to sporadic quality issues or proactive to 
deal with recurring quality issues. 
 
5. Conclusion 
Overall, the present study assessed the relationship between the noise exposure of students in their households during 
online learning and the perceived task performance difficulty in five categories: memorization, analysis, synthesis and 
organization, judgment making, and theory application. Data used were gathered from 202 undergraduate students in 
select universities through an online survey. The survey consisted of 3 portions: demographics, Noise Exposure Level 
Scoring, and the Task Performance Difficulty questionnaire. The Noise Exposure and Level Scoring consisted of 13 
items wherein the likelihood of the occurrence of 13 different noises in the households of the students was asked. 
These 13 items were namely: sound device presence, frequency of house guests, loud conversations, people leaving 
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and entering the house, traffic noise, opened doors and windows, door noises, call noises, noise from the people 
outside, running water noises, appliance noises, exterior house noises, and hobby noises from people in the house. 
 
Pearson correlation analysis found a moderate association between noise exposure and memorization, noise exposure 
and analysis, and noise exposure and synthesis & organization. On the other hand, judgment making and theory 
application had a weak correlation to noise exposure. Thus, it can be inferred that the noise level exposure and the 
various noise pollution sources in the online class environment significantly impact their task performance difficulty. 
 
This confirmed the principal concept of the impact of noise in the physical work environment as it is expected for 
noise sources to cause physiological and psychological effects on humans. Some possible effects that can be presumed 
in the case of students include distraction, annoyance, and interference with people's thinking and cognitive processes, 
which students are expected to experience when engaging in online classes inside their households. In conclusion, the 
formulated null hypothesis for the correlation analysis was accepted, and the alternative hypothesis was rejected as 
the results suggest that the total noise exposure and level of the students have no significant impact on their perceived 
task performance difficulty. It should be considered that the sample size for the respondents is relatively small because 
of the time constraints, and it should be noted that this might have contributed to the results of the study. 
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