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Abstract

The present study investigates the acoustic conditions of active classrooms based on the speech and noise

levels. The speech and noise levels were measured in 29 classrooms during 57 actual classes in Korean schools.

The effects of occupants and classroom activities on the speech and noise levels in occupied classrooms were

examined. The present results indicate a general trend of decreasing noise levels by 6 to 12 dBA with increasing

age of the students. Additionally, the noise levels in the classrooms were found to be closely related to the type

of classroom activities. The results indicate that the acoustic standards should recommend reducing the

unoccupied noise levels in order to minimize noise levels in active classrooms.
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Table 1. Summary of Previous Acoustic Survey on the Occupied and Noise Data in Active Classrooms

Previous Study / School Results
Brz;ize(r}tzgs) / * Background noise levels 38~45 dBA in 10 quietly occupied classrooms
Hodgson (1999) / * Mean background noise levels 30~50 dBA in 30 unoccupied classrooms
University * Predicted noise levels 47~64.4 dBA in classrooms with 50% occupancy
Hodgson etal. (1999) /  * Mean speech and noise levels are 50.8 dBA (s.d.=3.9) and 44.4 dBA
University (s.d.=3.5), respectively, in 11 occupied classrooms during 18 lectures
Shield and Dockrell (2004) / * Mean lesson noise levels 65 dBA LAeq for typical classroom activity
Elementary » Background noise level closely related to the classroom activity
Sato and Bradley (2008) / < Mean speech and noise levels are 60.1 dBA (s.d.=4.4) and 49.1 dBA
Elementary (s.d.=4.3) in 30 active classrooms

* Mean background noise levels and RTs are 33.6 dBA, and 0.64 s in 185
unoccupied classrooms in 13 high schools
* Mean active noise levels and unoccupied levels are 64 dBA, and 35 dBA

Shield et al. (2015) /
High School

Puglish et al. (2015
uglish etal. ( )" Mean background noise levels 46.5 ~52.1 dBA in 6 active classrooms

High School
* Mean room RT is 0.96 s and 0.67 s for unoccupied and occupied 12
Choi (2016) / classrooms
University * Mean background noise level, and STI value is 41.2 dBA and 0.63 in

quietly occupied classrooms

Sala and Ranrala (2016) / * Mean activity noise levels 69 dBA LAeq and 42 dBA LA90 in 29 active
Elementary classrooms

* Mean room RT is 0.64 s in occupied 12 university classrooms
* Mean background noise level, and STI value is 43.8 dBA and 0.55 in
active classrooms

Choi (2020) /
University
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Fig. 1. Effects of Occupants and Classroom Activities on the Acoustical Conditions in Active Classrooms
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Table 2. Data on Speech and Noise Level Measurements in Korean Schools

Age 8~10 12~15 21~27 20~25
Junior high
School Eleme?tary High University University
Special .
Special
No. of Classrooms 4 10 3 12
No. of Classes 6 21 15 15
169 (s.d.=22.5) 165 (s.d.=2.3) 247 257
R 1 }
oom Volume, m 122 (-)* 145 (s.d.=2.3)* (s.d.=54) (s.d.=58)
No. of Occupants 23 (s.d.=2.0) 28.8 (s.d.=1.6) 22 41
(Including Talker) 5(-)* 5.3 (s.d.=1.5)* (s.d.=4) (s.d.=12)
Occupancy, % 100 100 50 65
4 plenary 17 plenary
1 plenary+
1 plenary+
Classroom group work
L group work 15 plenary 15 plenary
Activities 1 plenary+
1 plenary+ . -
watching video watching video
2 individual work
Time / Class 40 min 40~50 min 50 min 50 min
Mask on Talker 4 (67%) 8 (38%) 15 (100%) 0(0%)
Me;‘)i‘;irsg;e“t March-April, 2023 March-April, 2023 March-April, 2022 March-April, 2017

Note: * for special school
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Table 3. Mean Speech Levels, Noise Levels, and Speech to Noise Ratios in 57 Active Classes (Values Where
Specifications Are Exceeded Are Highlighted in Bold Italic Font)

Age
Parameters
8-10 12-15 21-27 20-25
Speech Levels,dBA  68.5 (s.d.=6.0) 64.1 (s.d.=4.6) 54.9 (s.d.=5.4) 57.2 (s.d.=2.9)
Noise Levels, dBA 54.9 (5.d.=6.6) 48.6 (s.d.=5.4) 42.4 (s.d.=3.8) 488 (s.d.=2.1)
SNR, dBA 13.6 (s.d.=3.5) 15.5 (s.d.=3.3) 12.5 (s.d.=3.8) 84 (s.d.=2.7)
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Fig. 3. Mean and Standard Deviations of (a) Speech Levels, (b) Noise Levels, and (c) SNR Values Averaged from

Multiple Classes for 3 Different School Ages
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Table 4. Mean and Standards Deviations of Speech Levels, Noise Levels, and Speech to Noise Ratios Averaged
over 27 Active Classes in Elementary, Junior High, High, and Special Schools for Different Classroom

Activities
Classroom activities
Parameters
Plenary Group Work Individual Work ~ Watching Video
Speech Levels, dBA 65.1 (s.d.=4.5) 73.2 (s.d.=3.9) 57.8 (s.d.=4.8) 54.4 (s.d.=5.2)
Noise Levels, dBA 49.4 (s.d.=5.1) 62.9 (s.d.=6.0) 44.2 (s.d.=3.7) 50.0(s.d.=1.8)
SNR, dBA 15.7 (s.d.=3.3) 10.3 (s.d.=2.1) 13.7 (s.d.=1.1) 14.4 (s.d.=3.4)
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