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Transdisciplinare Approach!
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Stressconcept ,Noise" (Sust & Lazarus 1997)
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Project Overview

* 5involved schools:
-> 1 Primary School in Havixbeck (near Munster) - ,Labschool”
-> 2 Primary Schools in Bremen
-> 1 Primary School in Bremerhaven
- 1 High School Center in Bremen
(Haupt-, Realschule, Gymnasium)

- ,Fieldschool”

» 28 involved classes from 1st to 10th grade
(1 week each)

» 575 observed lessons
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1. Measured Value: Room Acoustics
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2. Measured Value: SPL
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3. Measured Value: Pedagogics
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4. Measured Value: Heart Rate (ECG)
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Database

Teaching
Reality
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.Modern“ Teaching ?!

w Universitat Bremen

.Modern“ Teaching ?!

* Openness
* Independence

* Individualisation
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How to measure Teaching?
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How to measure Teaching?

direct Teaching (dT)
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How to measure Teaching?
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a first surprise

The teacher is not the main sound souce in class —
neither during student-centred
nor during direct teaching phases
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Results

1. Room Acoustics
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1.) Room Acoustics

Teaching \
Reality
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1.) Room Acoustics

Variance of RT depending on occupation of classroom
Full filling of the classroom compared with empty room
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1.) Room Acoustics

Variance of RT depending on occupation of classroom
Full filling of the classroom compared with half-filled room

Influence of occupation become:
neglectible after the first approx. hd *
10 pupils e

. '0 *
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Keyword: Diffusity

SPL is generated by direct and reflected sound \\‘
/X 7 (V4,70 <y, 2\ X
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Keyword: Diffusity
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Keyword: Diffusity

horizontal sound energy remains
much longer in the room !
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Sound field structure in partly diffuse rooms
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Sound field structure in partly diffuse rooms
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Nilsson, E.: Decay Processes in Rooms with non-diffuse Sound Fields
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Influencing factors

Grazing sound field
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Influencing factors

Grazing sound field
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Influencing factors
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Room Acoustics = T60?

Example:
classroom near Kassel

very low wall diffusion

125Hz  250Hz 500 Hz 1kHz 2kHz 4kHz
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Room Acoustics = T60?

Example:
classroom near Kassel

"improved” wall diffusion

125Hz  250Hz  500Hz 1kHz 2kHz 4kHz
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short:

“Grazing sound field”
Angle of incidence ca. 10 - 90 °/ceiling Angle of incidence < 5 - 10°/ceiling
main influencing factor: ceiling main influencing factors: wall (& furniture)

Determines Sound Pressure Level Determines Reverberati ~ on Time

Eeephon
Son o

@ Universitét Bremen

2.) SPL Analysis

Teaching
Reality
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2.) SPL Analysis

Original SPL recording [dB(A)] during a typical school morning
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2.) SPL Analysis

Frequency distribution of L, 5, before (m) and after (=) refurbishment
working noise level*
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2.) SPL Analysis

Frequency distribution of Leq s before (m) and after (=) refurbishment
basic noise level*

AL s = 8,80dB

T60 posore: APPIOX. 0.7 S 40

T60 e @PProx. 0.4 s

% 30 I
g’ 20 Alpgscac = 3,31 dB
£

oq‘E
n]

1N | L " -
@ 9 @ N ¥ @ o T~ 9 0 9
8 ®® § 39 I b 5 b 3 & 8
2 2 28 2 2 2 2 2 2 2 2 ¢
base O ®m © 9 N WV © oH I N~ O M
Databas ®@ m ® ®» 3§ ¥ 3§ b v 1w © ©
Labschool
all lessons. SPL classes [dBA]

005

@ Universitat Bremen

2.) SPL Analysis

STlvs. ,basic sound level" Lgs s
8 similar classrooms in one school in two storeys
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3.) Pedagogic relevance

Teaching
Reality
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3.) Pedagogic relevance
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3.) Pedagogic relevance

working noise level during direct and student-center teaching phases
bevor and after acoustic refurbishment
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4.) Workload & ,Acoustic Ergonomics*

Teaching
reality
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Noise as a factor of strain

ISF Study 1999 Report of questionaire about workload of teachers

,concering the students i am primarily stressed by...
[105] ... noise, made by students.”

B odes not apply 45

B applies seldom

W applies sometimes

W applies fully

answers [%]
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Workload Reaction

Example: SPL and HR;;, of a female teacher
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Teachers Health

Single Case Example: Stress reaction of a female teacher; Tue 2nd lesson
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Teachers Health

Basic activation under different acoustic conditions (Labschool)
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Teachers Health

Basic activation under different acoustic conditions (Fieldschool)
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Workloadreaction
AHR

Strain

sit in calm

Relaxation
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Teachers Health

Fatigue and Activation (Field; 12 teachers, 175 lessons observed)
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Teachers Health

Fatigue and Activation (1 female teacher; only direct teaching phases)
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Sensitivy to Noise

Stressreaction to Strainfactor Noise — 4 lessons; 2 before and 2 after ref.
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Sensitivy to Noise

Stressreaction to Strainfactor Noise — 2 lessons; 1 before and 1 after ref.
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Fatigue Phenomenon?

Increase of basic noise level L 45 during the morning
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So, what happens:

improved room acoustics

improved communication
reduced working SPL
reduced speech effort

lower stress

change of behaviour
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So, what happens:
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Thanks for your attention!
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