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Abstract: There are limits recommended for environmental noise and occupational noise by the 

World Health Organization (WHO) and the International Standardization Organization (ISO). 

Therefore, noise levels were assessed in four different schools in Jalingo, the capital of Taraba 

State using a Lutron sound level meter, model SL – 4030. The aim of the study was to compare 

noise levels in the schools with the limits recommended by WHO and ISO, so as to make 

appropriate recommendations in case of undesirable results. The ANOVA statistical tool was used 

to demonstrate that the noise levels differ in the classrooms and the Least Significant Difference 

(LSD) statistics was used to show the significance of the variation of noise levels in the classrooms 

as suggested by the ANOVA. The mean equivalent noise levels (Leq (dB(A)) varied considerably 

above WHO recommended limits in classrooms. In the classrooms across all the schools, noise 

levels were within satisfactory range (61–75 dB(A)). This range however, exceeds the 

recommended noise limits in classrooms (35–55 dB(A)). Meanwhile, the control sample locations 

had mean noise level within the good range (41–60 dB(A)). It was also observed that at the 

control sites, mean noise levels were within the range recommended for classrooms during 

lessons. Higher noise levels than the endorsed limits by the WHO in the classrooms across all the 

schools are justifiable by so many factors such as: proximity to busy roads, students – Teacher’s 

activities and perhaps some acoustical reasons. Interestingly, the control of noise pollution in 

these schools to meet the international recommended standards is much possible if the 

recommendations from this study are obeyed. 

1. Introduction 

Noise pollution is one of the four most harmful pollutions that pose a threat to human 

health. The others being water, land and air pollution. Noise pollution emanates from 

both external and internal sources which are due to our daily activities such as; aircraft, 

public addressing system (loudspeaker), vehicular activities, human beings, machines, 

air-condition units, agricultural machineries, manufacturing industries and many more 

(Shaaban et al., 2020; Wen et al., 2019; Negahdari et al., 2018) Thus, noise pollution 

is inevitable as the activities that gives rises to it are paramount to life (Usikalu and 

Kolawole, 2018). 

Audible sound frequencies ranges between 20Hz to 20KHz. Noise is that frequency 

band which is not only unwanted, but is also hazardous to ear and as such, not just a 

nuisance but also a serious health hazard (WHO, 2001; Negahdari et al., 2018). A sound 
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level meter is an instrument that measures noise levels typically with the ‘A’ weighting 

scale or the ‘C’ weighting scale. Accordingly, noise levels are measured in decibels: dB(A) 

or dB(C) respectively (ISO, 1999).  According to the WHO, (2001), a lifetime exposure 

to 70 dB(A) is not hazardous to the ear. In fact, occasional exposure to noise levels of 

140 dB(A) and 120 dB(A) are tolerable by adults and children respectively. However, an 

occupational exposure to noise above 85 dB(A) for 8 hours is capable of causing Noise 

– Induced Hearing Loss (NIHL) after 40 years.  

There are some institutions that requires noise levels to be of the barest minimum, 

not just for the safety of the ear, but also for effectiveness in the services they render. 

Hospitals and health centers are examples of such institutions (Montes-González et al., 

2019). Noise in hospitals is offensive and an annoyance to patients. It produces 

physiological and psychological response in patients and has contributions to chronic 

physical and mental health (Seetha et al., 2008). Noise is also well known for its 

devastating roles in some diseases such as: hypertension, difficulty in sleeping, high 

blood pressure, memory loss, stress related illness, cardiovascular diseases etc. (Anees 

et al., 2014; Münzel et al., 2014). 

Another institution that has little or no tolerance to noise is a learning environment. 

Learning is a process that demands a lot of attention; hence, noise seems to be a 

distraction even when the level of the noise is not hazardous (Shaaban and Abouzaid, 

2021). According to WHO, (2001) noise levels within school environments should not 

exceed 72 dB(A) which is rated a satisfactory level (ISO, 1999). Similarly, noise levels 

in classrooms during lessons should be between 35 to 55 dB(A).  

It is unfortunate that most researches that are carried on noise levels in schools 

produced results that are not in harmony with the aforesaid recommendations (Shaaban 

and Abouzaid, 2021; Ochiabuto et al., 2021). Aside the general sources of noise pollution 

mentioned earlier, some key factors that enhance the elevation of noise levels in school 

are well described by recent studies. One of these factors is overpopulation of students 

in classrooms (Ismail et al., 2020). Studies of Lin–hua et al., (2013) related noise 

pollution in school as an acoustic function of traffic noise. This just suggest that 

proximities of schools to busy highways should be taken to account by school owners 

before building schools.  Another vibrant factor that aids noise pollution in schools are 

building material used and the nature of the buildings. Some roofs make noise when rain 

falls on them such that people inside the rooms feels uncomfortable (Shield and Dockrell, 

2003). Optimal acoustic reverberations are required in classrooms so that the teacher’s 

speech can be comprehended (Mogas-Recalde et al., 2021). Hence, acoustic 

recommendations should be considered as well while building classrooms. 

The aim of this study is to assess the noise levels in some primary and secondary 

schools in Jalingo, Taraba State to see if the results conform with the endorsed 

standards. Else, the study investigates the activities that are elevating the noise levels 

so as to make possible recommendations. 

2. Study area  

Four schools in Jalingo, Taraba State capital were selected for this study. Jalingo has 

the geographical coordinates: latitude 8º89’29’’ N and longitude 11º37’71’’ E and at an 

elevation of 384 meters above sea level (Kanu et al., 2021). The schools chosen were: 

Taraba State University Staff School, Divine Love Academy, Destiny Success Academy 

and Kofai Primary School. One of the schools (Kofai Primary School) is a public school 

owned by the state government while the remaining were private schools. 
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Figure 1. Map of Jalingo showing the Sampled schools. 

3. Materials and Methods 

A Lutron sound level meter, model SL – 4030 was used to measure the equivalent 

continuous noise level (Leq) in decibels (dB) or dB(A).  The instrument is very apposite 

for measuring environmental noise, its time weighting and frequency weighting conforms 

with the International Electrotechnical Commission (IEC) 61672 type 2 standards, its ‘A’ 

and ‘C’ weighting are also in conformity with standards (Narang and Bell, 2008). The 

instrument was set at arm level, 3 meters away from every perceived source of noise 

while taking measurements. The data was taken for one month (20 school days) 

beginning from 2nd – 27th - November – 2020.  The minimum and maximum noise level 

data were recorded at each measurement point and time. Noise levels were measured 

twice a day i.e., morning: 8:10 AM to 8:30 AM, and afternoon: 12:00 PM to 12:30 PM 

from Mondays to Thursdays. However, on Fridays, noise levels were measured 8:10 AM 

to 8:30 AM, and 11:20 AM to 11:50 AM for the second round. This time range was chosen 

because lessons commence by 8:00 AM and are paused from 10:00 to 10:30 AM and 

12: 40 to 12:50 PM for long and short breaks respectively. Meanwhile there are no short 

breaks on Fridays because schools close by 12:00 PM for Fridays. Measurements were 

taken without informing the students so as to ensure credibility of actual noise levels in 

the classes.  

3.1. Criteria for selection of sample locations. 

In each of the schools, seven (7) sample locations were chosen cautiously, such that 

they captured all dimensions of the school environment. The school gates were used to 

have an idea of the noise levels emanating from some sources outside the school 

environment. For each school, there was a chosen silent zone, used as the control. So – 

called silence because it appeared to be more quiet than other places or classrooms. The 

silent zones were empty classrooms for some schools and for schools with all classrooms 

occupied, a perceived silent area was chosen as the silent zone. We assumed that the 

population in the classes was the same (approximately, 30, which was mostly the case). 

In selecting the classes for taking measurements, the class level and by extension the 

age of the children were considered. Using these criteria, measurements were performed 
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in nursery classes (1-3 years old); primary classes (3-10 years); junior secondary school 

classes (JSS 1 - JSS 3, ages from 10-13 years) and senior secondary school classes (SS 

1-SS 2; 13-16 years old). 

3.2. Statistical analysis 

The LSD statistics was used to show how significant, the noise in the classrooms 

varied as suggested by the ANOVA. The following test hypothesis were used. 

H0: The mean of noise level in all the classrooms are the same (𝜇1 = 𝜇2 = ⋯ 𝜇𝑛) 

H1: The mean noise levels in the classes varies (𝜇1 ≠ 𝜇2 ≠ ⋯ 𝜇𝑛). 

The above test hypothesis was used to analyse the mean noise levels in all the 

schools considered after a Jarque - Bera test on the data confirmed that it was derived 

from a normal population. 

Critical Region 

Using the critical region of 𝛼 = 0.05, for all the schools, seven classrooms were 

chosen for four weeks (20 working days) and the data was obtained twice a day (morning 

and afternoon). This implies that 𝐹𝛼(𝑑𝑓1 = 𝑘 − 1, 𝑑𝑓2 = 𝑁 − 𝑘) = 𝐹0.05(𝑑𝑓1 = 7 − 1, 𝑑𝑓2 = 140 −

7) = 𝐹0.05(𝑑𝑓1 = 6, 𝑑𝑓2 = 133). Therefore, we shall reject the null hypothesis if 𝑝 < 0.05 and 

𝐹 > 2.167423. The LSD statistics was used to quantify the significant difference in the 

means as suggested by the ANOVA using the F statistics which is supported by a claim 

that: The Mean of Squares for Treatment (MSTr) measures variations among sample 

means and the Mean of Squares for Error (MSE) measures the variation between 

samples. Therefore, The F – Statistics compares the variation among samples means to 

the variation within the samples according to equation 1 (Kanu et al., 2021). 

𝐹 =
𝑀𝑆𝑇𝑟

𝑀𝑆𝐸
               (1) 

𝐿𝑆𝐷 = 𝑡(𝛼)(𝑣)√
2𝑀𝑆𝐸

𝑁
              (2) 

Where n is same for all sample locations, which is the average sample size per each 

school: N=
𝑛

𝑘
=  

40

7
= 5.71. 

4. Results 

Noise levels in Kofai primary school measured in the morning had ranged from 41.5 

to 99.6 dB(A). Noise levels in the afternoon from the same school and same classrooms 

ranged from 40.0 to 99.3 dB(A). The control site has a mean noise level of 54.52 dB(A). 

Mean noise level at the gate was 72.32 dB(A) and in the classrooms, the mean noise 

levels were; 71.241, 70.893, 70.661, 64.65 and 64.592 dB(A) in Nursery 3, Primary 1, 

Primary 2B, Primary 6 and Primary 3A respectively as shown in the figures 2–4. The 

control point had the lowest noise level in both morning and afternoon readings as 

expected. The gate has the most variable reading in the morning followed by nursery 3 

class and primary 6 (Figure 2). The afternoon results did not follow similar trend, as all 

the sampled points showed nearly equal variation except at the gate and control point 

(Figure 3). It seems the pupils are very active during the morning than in the afternoon. 

Also, there is the possibility of more activities at the gate in the morning than in the 

afternoon. For example, parents taking their kids to school, and other passers–by who 

may be going for their daily duties. The daily average noise level (in dB(A)) in 

Government Day Primary School, Kofai (Figure 4) decreased in the order:  Gate (72.31) 

> Nursery 3 (71.24) > Primary 1 (70.89) > Primary 2B (70.66)>primary 6 (64.65) > 

primary 3A (64.59) > control (54.52). The high values may not be unconnected with 

reasons given above. Nursery 3, Primary 1 and Primary 2B are close to the Wukari - Yola 

highway, hence the high noise level may be attributed to it.  The noise level in Primary 

6 and Primary 3A were 18.58% and 18.47% greater than the background values. These 

noise levels may be attribute to class room noise from pupils and teachers.   
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Figure 2. Morning Noise values in Kofai Primary School 

 

Figure 3. Afternoon Noise values in Kofai Primary School 

 

Figure 4. Daily noise levels in Kofai Primary School 
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Similarly, the one-month noise data in the Taraba State University (TSU) Staff 

School ranged from 39.8 to 94.9 dB(A) in the morning and 38.7 to 98.9 dB(A) in the 

afternoon. Figures; 5–7 displays the morning, afternoon and daily noise levels 

respectively. The morning values indicated that the noise level in primary 2 > primary 4 

> Nursery 2 > JSS 2 > gate > JSS 1 > control. In the afternoon, the noise levels primary 

2 > primary 4 > Nursery 2 > JSS 2 > gate > JSS 1 >control. The average daily values 

varied in similar manner as the morning value. When compared with the background 

value (the control value), the average daily noise levels in the various classes exceeded 

the background value by 13.01 % in JSS 1, 13.07 % by the gate, 20.63 % in JSS 2, 

23.61 % in nursery 3, 27.61 % in primary 4 and 33.10 % in primary 2. The age levels 

do not determine the nose levels in the school. One would have expected the noise levels 

to be higher at the nursery class where the pupils are between 1-3 years and control is 

difficult. The effect of vehicular noise is minimal, since the school is located some few 

meters from the road. In TSU staff school, the noise level may be attributed to pupils 

and students’ noise, interaction between pupils/student and teachers and class 

discussions by pupils and students. 

 
Figure 5.  Morning noise levels in Taraba State University Staff School. 

 

Figure 6. Afternoon noise levels in Taraba State University Staff School. 
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Figure 7.  Daily noise levels in Taraba State University Staff School. 

The noise levels in Destiny Success Academy as showed in the box plots of Figures 

8 – 10. The morning noise levels ranged from 42.60 – 76.87 dB(A) at the gate, 42.00 -

78.10 dB(A) in JSS 2A, 44.20 – 95. 30 dB(A) in JSS 3A, 44.15 – 89.60 dB(A) in JSS 3B, 

44.57 – 80.00 dB(A) in SS 1A, 41. 70 – 85.20 dB(A) in SS 1B and 38.37 – 68.10 dB(A) 

at the control site. The average values show that during the morning period, the noise 

levels increased in the order: control < gate < JSS 2A < SS 1A < SS 1B < JSS 3B < JSS 

3A. In the afternoon, the minimum – maximum values (in dB(A)) in the various 

classrooms are as follows: 44.30 – 77.67 at the gate, 43.30 – 98.60 in JSS 2A, 41.65 – 

84.61 in JSS 3A, 40.28 – 86.70 in JSS 3B, 42.97 – 85.40 in SS 1A, 43.48 – 82.30 in SS 

1B and 35.28 – 66.50 dB(A) at the control points. The mean values indicate that the 

noise levels in the afternoon increased in the following order: Control < gate < JSS 3B 

< SS 1B < SS 1A < JSS 3A < JSS 2A. It is observed that the order of variation of the 

noise levels in each class between morning and afternoon is not consistent. This is most 

likely due to the type of activities going on in the classes at a particular time. 

 

Figure 8. Morning noise levels in Destiney Success Academy. 
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Figure 9. Afternoon noise levels in Destiney Success Academy. 

 

Figure 10. Daily noise levels in Destiney Success Academy. 
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Figure 12. It can be seen from the boxplots that the most variable afternoon noise levels 

were observed in Primaries 1and 4, SS 1 and the gate. The values in dB(A) ranged from 

41.18 – 97.00 at the gate, 43.10 – 96.83 in primary 1, 40.98 – 93.00 in primary 4, 

44.08 – 91.80 in JSS 1, 46.50 – 82.13 in SS 1, 46.20 – 91.08 in SS 2 and 39.00 – 68.60 

at the control point.  

The overall daily average shown in Figure 13 clearly showed that the one-month 

noise levels varied as follows: Control (50.23 dB(A)) < gate (63.06 dB(A)) < SS 1 

(65.10dB(A)) < JSS 1(66.87 dB(A)) < Primary 4(66.91 dB(A)) < SS 2 (67.63 dB(A)) < 

primary 1 (68.33 dB(A)). This corresponds to 25.54% (gate), 29.60% (SS 1), 33.13 % 

(JSS 1), 33.21 % (primary 4), 34.64 % (SS 2) and 36.03 % (primary 1) increase over 

the control point value (background value). Just like in some other schools, the 

contribution from external sources of noise may be minimal.  However, the variable 

noise levels at the gate points to some influence from external sources. This may come 

from noise, from passers-by, few vehicular movements and some occasional local grains 

grounding machines. 

 

Figure 11. Morning noise levels in Divine Love Academy. 

 

Figure 12. Afternoon noise levels in Divine Love Academy. 
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Figure 13. Daily noise levels in Divine Love Academy. 

Table 1 shows noise quality recommended standards on environmental noise levels, 

and table 2 compares those standards with the noise measured from the schools. 

Nevertheless, these recommendations are just for the safety of the air and not for 

learning conditions in school environs. Discussions about recommendations for 

conducive learning are done in the next section but it is worth noting that the mean 

noise levels assessed in the schools are mostly satisfactorily and rarely good for the ear.         

Table 1. The Noise Quality Recommendation during Working Hours  

NOISE QUALITY 

(dB(A)) 

Noise Quality Recommendation 

0 – 30 Excellent  

31 – 40  Very Good 

41 – 60 Good  

61 – 75 Satisfactory  

76 – 90 Unsatisfactory  

90 – 100  Hazardous  

> 111 Not Allowed  

Source: ISO, (1999) Noise Quality Recommendation. 

Table 2. Summary of noise levels with their exact geographical coordinates and safety 

recommendations from ISO, (1999).  

Staff school 

S/N Sample location Longitude Latitude Average Leq dB(A) Remark 

1 Primary 2 11.316317 8.906806 71.49 Satisfactory 

2 Primary 4 11.316011 8.906720 68.55 Satisfactory 

3 Nursery 2 11.316160 8.906118 66.39 Satisfactory 

4 JSS 2 11.315737 8.906318 64.79 Satisfactory 

5 Gate 11.315895 8.905885 60.73 Satisfactory 

6 JSS 1 11.315840 8.906483 60.70 Satisfactory 

7 Control 11.316175 8.906242 53.71 Good 
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Divine Love Academy 

S/N Sample location Longitude Latitude Average Leq dB(A) Remark 

1 Primary one 11.34399 8.934532 68.33 Satisfactory 

2 SS 2 11.323462 8.908435 67.63 Satisfactory 

3 Primary four 11.323398 8.908143 66.91 Satisfactory 

4 JSS 1 11.323499 8.908402 66.87 Satisfactory 

5 SS 1 11.323607 8.908360 65.1 Satisfactory 

6 GATE 11.323558 8.908238 63.06 Satisfactory 

7 Control 11.323325 8.908410 50.23 Good 

Destiny Success Academy 

S/N Sample location Longitude Latitude Average dB(A) Remark 

1 JSS 3A 11.30783 8.89921 65.85 Satisfactory 

2 SS 1A 11.30789 8.9033 63.24 Satisfactory 

3 JSS 3B 11.30785 8.89989 62.76 Satisfactory 

4 SS 1B 11.30925 8.8954 62.47 Satisfactory 

5 JSS 2A 11.30677 8.89991 62.33 Satisfactory 

6 GATE 11.30783 8.89989 59.25 Good 

7 Control 11.3089 8.89921 51.98 Good 

Kofai Primary school 

S/N Sample location Longitude Latitude Average dB(A) Remark 

1 Gate 11.311475 8.907248 72.317 Satisfactory 

2 Nursery 3 11.312049 8.906892 71.241 Satisfactory 

3 Primary 1 11.311695 8.907080 70.893 Satisfactory 

4 Primary 2B 11.311368 8.907358 70.661 Satisfactory 

5 Primary 6 11.311830 8.906647 64.65 Satisfactory 

6 Primary 3A 11.310851 8.907007 64.592 Satisfactory 

7 Control 11.310619 8.906749 54.523 Good 

 

Tables: 3, 5, 7 and 9 presents the ANOVA results in the schools separately. As shown 

in the tables, the F – values are much greater than the critical value of 2.167423 and 

their corresponding P – values are far less than 0.05 (level of significance). This is 

concrete evidence to reject the null hypothesis. In other words, the average noise levels 

in the classrooms varied. What could be the reason? The LSD statistics was used to 

quantify the significance in equations 3 to 6 and tables 4, 6, 8 and 10. The asterisk (*) 

values in the said tables denotes values whose variation is significant. In other words, 

these values are greater than their corresponding calculated LSD values. In essence, 

there is a “significant” variation in noise levels across sample venues. 

Table 3. ANOVA for Staff School 

Source of 

Variation 
SS Df MS F P-value F crit 

Between Groups 3469.968 6 578.3279 32.63019 6.08E-24 2.167423 

Within Groups 2357.253 133 17.7237    

Total 5827.22 139         

 

𝐿𝑆𝐷(𝑆𝑡𝑎𝑓𝑓 𝑆𝑐ℎ𝑜𝑜𝑙) = 𝑡(𝛼)(𝑣)√
2𝑀𝑆𝐸

𝑁
=  𝑡(0.05)(133)√

2×17.7237

5.71
= 4.13          (3) 

 

where  𝑡(0.05)(133) = 1.656391 for all schools, T denotes treatments for each classroom as 

commonly used in LSD statistics. 

 



PESD 2022, 16, 2 106 

Table 4. LSD for Staff School 

Treatmen

t Number 

Sample 

location 

Average 

dB(A) 

Ti-T1 Ti-T2 Ti-T3 Ti-T4 Ti-T5 Ti-T6 

7 Primary 2 71.49 17.78* 10.79* 10.76* 6.70* 5.11* 2.95 

6 Primary 4 68.55 14.83* 7.85* 7.82* 3.76 2.16  

5 Nursery 2 66.39 12.68* 5.69* 5.66* 1.60   

4 JSS 2 64.79 11.08* 4.09 4.06    

3 Gate 60.73 7.02* 0.03     

2 JSS 1 60.70 6.99*      

1 Control 53.71       

Table 5. ANOVA Result for Divine Love Academy 

Source of 

Variation 
SS Df MS F P-value F crit 

Between 

Groups 2897.118 6 482.8531 34.86867 4.47E-25 2.167423 

Within Groups 1841.752 133 13.84776    

Total 4738.871 139         

 

𝐿𝑆𝐷(𝐷𝑖𝑣𝑖𝑛𝑒 𝑙𝑜𝑣𝑒) = 𝑡(𝛼)(𝑣)√
2𝑀𝑆𝐸

𝑁
=  𝑡(0.05)(133)√

2×13.84776

5.71
= 3.65      (4) 

Table 6. LSD Results for Divine Love Academy 

Treatments sample 

location 

Average 

dB(A) 

Ti-T1 Ti-T2 Ti-T3 Ti-T4 Ti-T5 Ti-T6 

7 primary 1 68.33 18.09* 5.27* 3.23 1.46 1.412 0.692 

6 SS 2 67.63 17.40* 4.58* 2.54 0.76 0.721 
 

5 primary 4 66.91 16.68* 3.86* 1.82 0.04 
  

4 JSS 1 66.87 16.64* 3.81* 1.77 
   

3 SS 1 65.1 14.86* 2.04 
    

2 Gate 63.06 12.82* 
     

1 Control 50.23 
      

Table 7. ANOVA Results for Destiny Success Academy 

Source of 

Variation 
SS Df MS F P-value F crit 

Between 

Groups 2506.122 6 417.6869 70.96249 4.75E-39 2.167423 

Within Groups 782.8412 133 5.886024    

Total 3288.963 139         

 

𝐿𝑆𝐷(𝐷𝑒𝑠𝑡𝑖𝑛𝑦) = 𝑡(𝛼)(𝑣)√
2𝑀𝑆𝐸

𝑁
=  𝑡(0.05)(133)√

2×5.886024

5.71
=  2.38     (5) 

 

 

 



PESD 2022, 16, 2 107 

Table 8. LSD Results for Destiny Success Academy 

Treatments sample 

location 

Average 

dB(A) 

Ti-T1 Ti-T2 Ti-T3 Ti-T4 Ti-T5 Ti-T6 

7 JSS 3A 65.85 13.87* 6.60* 3.52* 3.38* 3.09* 2.61* 

6 SS 1A 63.23 11.26* 3.98* 0.91 0.77 0.47 

 

5 JSS 3B 62.76 10.79* 3.51* 0.43 0.30 

  

4 SS 1B 62.46 10.49* 3.22* 0.14 

   

3 JSS 2A 62.33 10.35* 3.08* 

    

2 Gate 59.25 7.27* 

     

1 Control 51.97 

      

Table 9. ANOVA Results for Kofai Primary School 

Source of 

Variation 
SS Df MS F P-value F crit 

Between 

Groups 6831.72 6 1138.62 86.73296 

1.57E-

43 2.167423 

Within Groups 1746.008 133 13.12788    

Total 8577.729 139         

 

𝐿𝑆𝐷(𝐾𝑜𝑓𝑎𝑖) = 𝑡(𝛼)(𝑣)√
2𝑀𝑆𝐸

𝑁
=  𝑡(0.05)(133)√

2×13.12788

5.71
= 3.54          (6) 

Table 10. LSD Results for Kofai Primary School 

Treatments sample 

location 

Average 

dB(A) 

Ti-T1 Ti-T2 Ti-T3 Ti-T4 Ti-T5 Ti-T6 

7 Gate 72.32 17.80* 7.73* 7.67* 1.66 1.43 1.08 

6 Nursery 3 71.24 16.72* 6.65* 6.59* 0.58 0.35  

5 Primary 1 70.89 16.37* 6.3* 6.24* 0.23   

4 Primary 2B 70.66 16.14* 6.07* 6.01*    

3 Primary 6 64.65 10.13* 0.06     

2 Primary 3A 64.59 10.07*      

1 Control 54.52       

Note: * values differ significantly. 

5. Discussion 

The recommended average noise levels around school environments should be 72 

dB(A) and is rated satisfactory Table 1 (ISO, 1999; WHO, 2001). However, during 

lessons, noise levels should be within 35 to 55 dB(A) so as not to cause stress and 

distraction among students (Tiesler et al., 2015; Seetha et al., 2008). 

Unfortunately, the results of noise levels assessed in our chosen sample locations 

did not agree with these recommendations. The one-month noise variation in each school 

was not so different. Although, there was significant variation among the classrooms. In 

Kofai Primary School, the average noise levels were not hazardous to the human ear. 

But the mean noise level at the gate (72.31 dB(A)) exceeds even the 72 dB(A) level 

within school environment as recommended by WHO, (2001). Least noise levels were 

found in primary 6 and primary 3A; having average values of 64.59 and 64.65 dB(A) 

respectively. These levels are a little closer to the recommendations than the other 

classes. The average noise level in the control site (54.52 dB(A)) is within the 
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recommended level. The chosen control site was an unoccupied classroom. The variation 

in noise levels in the classrooms as obtained from the ANOVA results and verified by the 

LSD statistics is obviously due to classroom activities. This is because all the classrooms 

are built, roofed and furniture with same materials, all classes had almost same number 

of students. The silent zone chosen gave an idea about the background noise in the 

school environment. Kofai primary is school is located about 70m away from a very busy 

road: the Wukari - Yola high way. There is no manufacturing industry around the area, 

it is just a residential area. Obviously, transportation from the Wukari - Yola high way 

contributes so much to the background noise levels in the school. 

Results in Divine Love Academy classrooms were all satisfactory (65.10 to 68.33 

dB(A)) at average. The chosen control location was a classroom under construction had 

an average noise level of 50.23 dB(A). Divine Love Academy is also located in a 

residential area about 140m away from a busy road (ATC by – pass road), it has an 

average number of 25 students per classroom and no manufacturing industry is around 

the vicinity. Although, noise levels in Divine Love Academy are not hazardous, they did 

not meet the standard recommendations. Nevertheless, with appropriate enlightenment, 

the school can minimize its noise level to meet standard recommendations. This is 

because some of the class have no ceilings and noise can easily be transferred from 

classrooms to the next classroom. By the time all the classrooms are completely built, 

this may tackle the issue, especially, if the materials used are in accordance with acoustic 

recommendations.  

The case of Destiny Success Academy is not too far from the case of Divine Love 

Academy. Destiny Success Academy is located about 180m away from Wukari - Yola 

Road and 270m away from Jalingo – Bali Raod. With an average population of 25 

students per class. 

Average Noise levels in Destiny Success Academy classrooms ranged from 62.33 to 

65.85 dB(A) which is satisfactory to the human ear (ISO, 1999). These noise level 

though, close to the recommended levels in classrooms did not meet the recommended 

limits for classrooms. These noise levels can be controlled to meet the recommended 

standards perhaps, if the management staff and students adhere to recommendations. 

Similarly, average noise levels in the Taraba State University Staff School 

classrooms ranged between 60.70 to 71.49 dB(A) which is in the satisfactory range. The 

chosen control site had an average noise level of 53.71 dB(A). Taraba State University 

Staff School is located about 70m away from a busy road, with students’ population 

ranging from 17 to 27 students per class. There is no manufacturing industry around the 

area. Just like all the other schools, the school gate was used to represent noise levels 

around the school environment and the control location was used to have an idea of 

background noise level. It turns out that the background noise level (53.71 dB(A)) 

averaged in a good region as recommended. Perhaps, the noise levels in the classes 

could be controlled to be in accord with the recommended limits if everyone concerned 

is well educated. 

On comparing these noise levels with results obtained from other researches, 

Shaaban and Abouzaid, (2021) assessed the traffic noise levels near school 

environments in Qatar. The results showed the equivalent noise levels (LAeq) to range 

within 61.1 to 70.0 dB(A) and the maximum noise levels Lmax ranged between 71.8 to 

95.9 dB(A). This result exceeds the limits endorsed by the WHO and ISO, (1999). The 

reason why the results were high however, were attributed to vehicular noise from the 

nearby roads. Similarly, Ismail et al, (2020) assessed the noise levels in some Malaysian 

primary schools and the results were not too different. The noise levels in the unoccupied 

classrooms were within the range: 55 to 63 dB(A) and 60 to 76 dB(A) for the occupied 

classrooms. According to the same author, similar results were found in Iran, Hong Kong, 

India and Saudi Arabia. Quartey et al., (2021) assessed the level of noise pollution in 

some basic schools in Ghana and the results though exceeded the limits recommended 

by the WHO, were dependent on the activities around the schools. Schools near 

commercial areas had noise levels greater than WHO recommended limits by 30 to 40% 
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while schools near Highways had noise level exceeding WHO recommendations by 90 to 

107%. However, schools located in school areas had noise level less than the WHO 

recommendation by 1.2% and some greater than the recommended limit by 3.7%. This 

is concrete evidence that location of schools’ matter as far as noise is concern. In 

Nigeria, assessment of noise pollution in schools also has similar results with the other 

countries (exceeding the WHO recommendations). Ochiabuto et al., (2021) assessed the 

noise levels in Nnewi, Anambara State Primary and Secondary Schools and the results 

ranged between 78 to 92 and 61 to 97 dB(A) in classrooms and playgrounds respectively. 

The fact that unoccupied classrooms (silent zones) have noise levels ranging within the 

endorsed limits by the WHO as shown in the results shows that the noise levels in 

classrooms are not only from external sources. Teachers and student’s activities in the 

classrooms should be carried out with the consciousness of noise pollution. This will at 

least, lessen the noise levels in classes and enhance a conducive learning environment 

in return. 

6. Conclusions 

Noise levels were measured in some primary and secondary schools using a Lutron 

sound level meter: model SL – 4030. Generally, the results ranged from 94.7 to 42.7 

dB(A) across the schools. However, the average noise levels in all the sampled schools 

ranges between good (41 to 60 dB(A)) and satisfactory (61 to 75 dB(A)) quality as 

recommended by ISO, (1999) and WHO, (2001). These noise ranges exceed the 

recommended range (35–55 dB(A)) by WHO, (2001). Nevertheless, it was observed that 

the noise levels from unoccupied classrooms were within the recommended limits and 

the noise from external sources were not higher than the noise levels in the school 

environments. It therefore implies that: though external sources of noise also contribute 

to noise levels in the school environment but the classrooms activities also enhance noise 

pollution in the classrooms.  This amazing fact makes the control of noise pollution in 

the classroom possible. 

Recommendation 

Based on the findings in this study as discussed hitherto, the following 

recommendation are key in reducing noise levels in not just the studied schools but also, 

all schools with similar scenarios.  

i. Schools should be built considerably far away from highways so as to avoid traffic 

noise pollution transfer to school environment (Building Bulletin -93, 2015). 

ii. All school buildings should adhere to acoustic recommendations as stated in 

Building Bulletin -93, (2015). 

iii. While building classrooms that can accommodate a large population of students, 

reverberations is likely to arise in such buildings and it should be taken to account. 

Moreover, classrooms should be built moderately enough that even if they require 

public address system for lessons, the volume of the public address systems should 

not pollute the environment (Building Bulletin -93, 2015; Mogas-Recalde et al., 

2021). 

iv. Teacher – Student’s interactions in class should be cautious of noise pollution and 

its consequences (Bulunuz et al., 2021). 
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