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Abstract

Speech information of teachers is transmitted to students in classrooms so that appropriate aural environment should be provided for
academic purposes. Many researches have been undertaken for classroom acoustics, and acoustic standards of domestic classrooms were
suggested based on the reverberation time and background noise level. However, these standards are suitable for middle and high schools
and so not consider the auditory ability by ages. As a precedent research, the present study was begun to suggest an acoustic standard
for lower grade elementary school classrooms with children under age 9 who have not normal auditory ability. In order to do this,
acoustic performances of the lower grade classrooms were measured and compared with the general classrooms. Also, change of acoustic
parameters depending on the desk layout was measured and analyzed. The measured acoustic parameters were background noise, signal
to noise ratio, RT, STI, Dy, and IACC. As a result, it was found that background noise is exceed the standard of 35dB(A) at the
schools along the road sides. Also, it was shown that most of acoustic parameters are higher in the classrooms built recently rather than
the old classrooms. Generally, there are not much difference of acoustic parameters among the various desk layouts but, better acoustic
performances are acquired at the center line and the seats near sound source. Also, Higher IACC was measured at the seats on the center
line facing the source squarely.
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Table 1. The acoustic performance standards for the
classroom in USA (unoccupied).™

Classroom size (volume) | Background noise level RT(s)
Less than 283n’ 35dB(A)/55dB(C) 0.6
283m’ - 566m’ 35dB(A)/55dB(C) <07
More than 566m’ 40dB(A)/60dB(C) no requirement

Table 2. The acoustic performance standards for the
classroom in UK (unoccupied).”

Classroom type Background noise level RT(s)
Elementary school 35dB(A) <06
Middle school 35dB(A) <08
Open-plan classroom 40dB(A) <08

Table 3. The suggested acoustic performance stan—dards for

the classroom in Korea (unoccupied).”

Target Background noise level RT(s)

Middle and high school

(below 220m") (35 dB(A) <08s
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Table 4. Construction type of school and architectural dimensions of the classrooms used in the present work

o - Architectural dimension of the classroom
Classification : : : Grade of classroom
YR Length(L) | Width(W) | Height(H) | Floor area(F) | Volume(V) | Ratio(L:W)
N 1999 9.4 m 7.8 m 2.8 m 73.0 o’ 206.6 n’ 1:0.834 Grade 2
K1 1983 83 m 7.5 m 26 m 62.3 ot 160.0 m’ 1:0.904 English Classroom
K2 1983 88 m 7.0 m 29 m 62.0 m' 1779 o’ 1:0.793 Grade 1
c* 1981 8.8 m 70 m 29 m 61.6 w’ 178.6 w’ 1:0.795 Grade 2
S* 2007 8.4 m 7.4 m 2.6 m 62.2 161.6 w’ 1:0.881 Grade 2
H* 2008 8.2 m 7.7 m 2.6 m 63.1 o’ 164.2 w’ 1:0.939 Grade 1
* C, S, H : Analysis of the Acoustic Performance of Classrooms in Korea [12]
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Figure 2. Setup of acoustic parameter measurement devices
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Figure 3. Comparison of background noise level results
in the classrooms by school (unoccupied)
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Figure 4. Comparison of signal-to—noise ratio
in the classrooms by school (unoccupied)
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Figure 8. Comparison of sound pressure level measurement
results according to desk arrangement
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Figure 9. Comparison of signal-to—noise ratio
measurement results according to desk arrangement
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Figure 12. Comparison of speech intelligibiity index (STD)
measurement results according to desk arrangement
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Figure 15. Average of IACC in each arrangement
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