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ANSI 2010 Guidelines for 
Classroom Acoustics

 Classroom of less than 10,000 ft3

 Maximum ambient sound level (unoccupied) of  35 
dBA

 Maximum reverberation times of 0.6 sec

 Recommended minimum S/N level of +15 dB (normal 
hearing) & +20 dB (hearing impaired)



Profile of Preschool Learners (age 5 to 6)









 3 Preschool centers, built between 1989 to 2013

 18 classrooms (12 open-plan, 6 enclosed)

 Mean height of classrooms: 2.7 m

 Mean volume of classrooms: 124 m3 (4380 ft3)

 Mean number of students per class: 13.8 students

 All classrooms fitted with ceiling fans, have playgrounds 
nearby, main roads within 10 m

 Location of centers varies: Two standalone buildings, One 
under HDB void deck

 Conducts formal lessons for pre-nurseries, K1 and K2

General information of participating 
Preschool Centers



Floor plans of preschool classrooms

Enclosed Layout

Open-plan Layout



Descriptive Statistics



Countries Ambient Noise RT60 S/N level

Singapore 53 dBA (open-plan)
46 dBA (enclosed)

1.1 s (open-plan)
0.5 s (enclosed)

+0.2 dB (open-plan)
+10.2 dB (enclosed)

Canada 59 dBA (enclosed) 0.35 s (enclosed) +13 dB (enclosed)

UK 53 dBA (open-plan) 0.64 s (open-plan) -

N. America 72 dBA 0.4 to 1.25 s -7 to +5 dB

Hong Kong 68 dBA - +8.4 dB

New Zealand 77 dBA 0.57 s +10 dB

Australia 42 dBA (open-plan)
35 dBA (enclosed)

0.7 s (open-plan)
0.5 s (enclosed)

+0.8 dB (open-plan)
+15 dB (enclosed)

ANSI’s standards: 35 dBA 0.6 s +15 dB (normal hearing)
+20 dB (hearing impaired)

Comparison by countries



Ambient sound level: Comparison to ANSI’s 
standards between open-plan and enclosed 

classroom configurations



Reverberation: Comparison to ANSI’s standards 
between open-plan and enclosed classroom 

configurations



Signal to Noise level vs
Reverberation

**Every 0.1s increase in RT60, 
S/N level reduces by 1.3 dB



 14 out of 18 (77.8%) classrooms had their 
reverberation time above 0.6 s. 

 All classrooms (100%) had their baseline ambient 
sound level above 35 dBA 

 17 out of 18 (94.4%) classrooms had their signal to 
noise (S/N) level poorer than +15 dB. 

 1 classroom (5.6%) was able to meet 2 out of 3 above 
acoustical parameters against ANSI’s 2010 
recommendations on classroom acoustics. 



Enclosed 
classroom, 

with acoustic 
treatment

• Higher ambient sound 
level

• More reverberant
• Poorer S/N level 
• Unable to meet acoustic 

standards

• Lower ambient sound 
level

• Less reverberant
• Better  S/N level
• Meets most acoustic 

standards

Poorer Teaching 
& Learning 
Outcome

Better Teaching 
& Learning 
Outcome

Open-plan 
classroom, 

w/o acoustic 
treatment

Preschool 
Learners
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