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School 1 – Classroom before and after refurbishment

Institute of interdisciplinary school research

 

0,0

0,2

0,4

0,6

0,8

1,0

1,2

125 250 500 1k 2k 4k 8k

Frequency [Hz]

R
ev

er
be

ra
tio

n 
tim

e 
R

T
 [s

ec
]

Kl 1a Kl 1b Kl  2c Kl  2d

Kl  3c Kl 3d Kl  4c Kl  4d

School 2 – 8 classrooms 1st and 2nd floor

Room AcousticsRoom AcousticsRoom Acoustics

Institute of interdisciplinary school research

 

0,3

0,4

0,5

0,6

0,7

0,8

0,9

0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

Reverberation time RT [sec]

S
p

ee
ch

 t
ra

ns
m

is
si

o
n 

in
de

x 
[S

T
I]

STI as function of RT

Data: all classrooms with all kinds of occupations

STI = 0,949 – 0,361 * RT

r = 0,977

Room AcousticsRoom AcousticsRoom Acoustics

Institute of interdisciplinary school research

SPL of one School daySPL of one School daySPL of one School day

100

30

35

40

45

50

55

60

65

70

75

80

85

90

95

12:0008:00 08:20 08:40 09:00 09:20 09:40 10:00 10:20 10:40 11:00 11:20 11:40

U -S td  52 .P .U -S td  4U -S td  31 .P a u seU -S td  2U -S td  1

Scha llpegel [dBA]

Zeit [h:min]

1.: Math/

silent work

2.: Lanuage/

silent work

4.: Language/

silent work

3.: empty

classroom

SPL [dBA]

Time hh:mm

Institute of interdisciplinary school research

Frequency distribution of L Aeq,5min before ( ■) and after ( □) refurbishment

Data: School 1, all lessons
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Frequency distribution of L A95,5min before ( ■) and after ( □) refurbishment

Data: School 1, all lessons
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Cause Effect ChainCause Effect ChainCause Effect Chain

better room acoustic
⇓⇓⇓⇓
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reduced working SPL
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lower speech effort
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Lower stress
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better human working conditions
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1. Measured Value: Room Acoustics1. 1. MeasuredMeasured ValueValue : : RoomRoom AcousticsAcoustics
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2. Measured Value: SPL2. 2. MeasuredMeasured ValueValue : SPL: SPL

1st lesson 2nd lesson 3rd lesson 4th lessonbreak

SPL [dBA]
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3. Measured Value: Pedagogics3. Measured Value: 3. Measured Value: PedagogicsPedagogics
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4. Measured Value: Stress (HR)4. Measured Value: Stress (HR)4. Measured Value: Stress (HR)

Heart Rate Profile
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Recorded DataRecorded DataRecorded Data

Reverberation time RT
Speech transmission index STI

Room description

Sound preasure SPL
LAeq,1sec LA95 LA1

Stress
Heart Rate HR 15sec

Pedagogical protocol
Type of work

Quota of speech
1 sec

Event protocol
disturbances, noises

discilining, etc.
1 sec

x 175
lessons
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1st Conclusion:11stst Conclusion:Conclusion:

As expected we’ll find reduced stress at the persons working in this 
environment by reducing the physical strain “noise”. This effect can be 
instanced by one teacher (school 1) quasi as an laboratory experiment.
Consequence: Lowering of the mean stress, measured by heart rate ,
up to 10 beats/min . The reason that for is variance the room acoustic 
(RT from 0,7 down to 0,4 s). 

The effect of room acoustics on stress reactions by lowering the basic
and working noise level we’ll find also in school 2 at all teachers working 
there. This implies reduced stress under better ergonomic conditions,
that means working more relaxed .
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Stress modelStress modelStress model

by Sust & Lazarus 1997
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Basic ActivationBasic ActivationBasic Activation

Basic activation is very individually, depending on  physical 
fitness, time of day, current situation, emotionall y arousal and ...

• Heart rate at waking up
• Heart rate at rest
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SPL, Type of Working
and Stress 

SPL, Type of WorkingSPL, Type of Working
and Stress and Stress 

Connection between type of working and 
basic- or working SPL

was shown before

How much stress is the consequence?
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Stress modelStress modelStress model

by Sust & Lazarus 1997
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Conclusion:Conclusion:Conclusion:

As expected we’ll find reduced stress at the persons working in this 
environment by reducing the physical strain “noise”. This effect can be 
instanced by one teacher (school 1) quasi as an laboratory experiment.
Consequence: Lowering of the mean stress, measured by heart rate ,
up to 10 beats/min . The reason that for is variance the room acoustic 
(RT from 0,7 down to 0,35 s). 

The effect of room acoustics on stress reactions by lowering the basic
And working noise level we’ll find also in school 2 at all teachers working 
There. This implies reduced stress under better ergonomic conditions,
that means working more relaxed .


