
Learning Interrupted: How Excess Noise Affects Concentration 

Understanding Challenges and Control of Noise in Educational Facilities

pyroteknc.com



W
h

ile
 fa

ci
lit

ie
s 

co
n

st
ru

ct
ed

 w
it

h
 c

o
n

cr
et

e 
o

r 
b

ri
ck

 w
a

lls
 w

ill
 

h
a

ve
 s

o
m

e 
d

ef
en

ce
 a

g
a

in
st

 n
o

is
e 

tr
a

n
sf

er
, t

h
e 

tr
en

d
 

to
w

a
rd

 e
co

n
o

m
ic

a
lly

-p
ri

ce
d

 li
g

h
tw

ei
g

h
t 

b
u

ild
in

g
 m

a
te

ri
a

ls
 

h
a

s 
ex

a
ce

rb
a

te
d

 m
o

d
er

n
 n

o
is

e 
is

su
es

 in
 le

a
rn

in
g

 s
p

a
ce

s.

Th
e

 r
e

su
lt

 is
 p

o
o

r 
m

e
m

o
ry

 a
n

d
 c

o
g

n
it

iv
e

 f
u

n
ct

io
n

, t
h

e
 in

ab
ili

ty
 t

o
 

re
ct

ly
, a

n
d

 s
u

ff
e

ri
n

g
 t

e
st

 s
co

re
s2

. T
h

e
se

 le
ar

n
in

g
 

ve
 lo

n
g

-t
e

rm
 c

o
n

se
q

u
e

n
ce

s,
 p

ar
ti

cu
la

rl
y 

fo
r 

yo
u

n
g

 

 Th
e

 a
im

 o
f t

h
is

 w
h

it
e

 p
ap

e
r 

is
 t

o
 e

xa
m

in
e

 t
h

e
 c

au
se

s 
an

d
 im

p
ac

t 
o

f n
o

is
e

 

d
is

ru
p

ti
o

n
 o

n
 le

ar
n

in
g

, c
o

n
ce

n
tr

at
io

n
 a

n
d

 a
m

b
ie

n
ce

. I
n

 a
d

d
it

io
n

, w
e

 w
ill

 

e
xp

lo
re

 e
ff

e
ct

iv
e

 s
o

lu
ti

o
n

s 
fo

r 
cr

e
at

in
g

 p
e

ac
e

fu
l e

n
vi

ro
n

m
e

n
ts

 w
h

e
re

 

le
ar

n
in

g
 c

o
n

d
it

io
n

s 
ar

e
 o

p
ti

m
is

e
d

.

o
n

tr
o

ll
e

d
 n

o
is

e
 im

p
a

ir
s 

th
e

 h
u

m
a

n
 

b
ra

in
’s

 a
b

ili
ty

 t
o

 le
a

rn
 a

t 
o

p
ti

m
a

l f
u

n
ct

io
n

 

e
ct

s 
p

e
o

p
le

’s
 m

e
n

ta
l 

o
m

p
ar

e
d

 t
o

 a
d

u
lt

s,
 c

h
ild

re
n

 a
re

 le
ss

 a
b

le
 t

o
 fi

lt
e

r 
o

u
t 

n
o

n
-e

ss
e

n
ti

al
 

so
u

n
d

s.
 In

 t
e

ac
h

in
g

 e
n

vi
ro

n
m

e
n

ts
 t

h
at

 o
p

e
ra

te
 a

t 
a 

vo
lu

m
e

 w
h

e
re

 

co
m

p
re

h
e

n
si

o
n

 b
e

co
m

e
s 

d
iffi

cu
lt

, t
h

e
 c

o
n

se
q

u
e

n
ce

 is
 a

 n
o

ti
ce

ab
le

 

re
d

u
ct

io
n

 in
 r

e
ad

in
g

 a
n

d
 w

ri
ti

n
g

 s
ki

lls
, w

o
rs

e
n

in
g

 s
o

ci
al

 b
e

h
av

io
u

r 

Fo
r 

b
e

st
 le

ar
n

in
g

 o
u

tc
o

m
e

s,
 a

m
b

ie
n

t 
n

o
is

e
 in

 c
la

ss
ro

o
m

s 
sh

o
u

ld
 b

e
 

2
8

d
B

 –
 r

o
u

g
h

ly
 t

h
e

 v
o

lu
m

e
 o

f a
 w

h
is

p
e

r. 
N

o
is

e
 le

ve
ls

 a
b

o
ve

 4
1

d
B

 

h
av

e
 b

e
e

n
 s

h
o

w
n

 t
o

 im
p

ac
t 

st
u

d
e

n
t 

te
st

 r
e

su
lt

s3
. 

Te
st

in
g

 t
h

e
 d

e
ca

y
 o

f 
so

u
n

d
 in

 a
 r

o
o

m
 –

 t
h

a
t 

is
, t

h
e

 le
n

g
th

 o
f 

ti
m

e
 a

 s
o

u
n

d
 r

e
v

e
rb

e
ra

te
s 

w
it

h
in

 a
 s

p
a

ce
 –

 in
d

ic
a

te
s 

th
e

 s
ca

le
 o

f 
th

e
 n

o
is

e
 is

su
e

. 

o
n

si
d

e
re

d
 s

a
ti

sf
a

ct
o

ry
. H

o
w

e
v

e
r,

 c
la

ss
ro

o
m

s,
 g

y
m

n
a

si
u

m
s,

 m
u

si
c 

ro
o

m
s,

 li
b

ra
ri

e
s 

a
n

d
 m

u
se

u
m

s 
–

 a
re

a
s 

w
it

h
 

t 
la

ck
 a

d
e

q
u

a
te

 a
b

so
rp

ti
v

e
 m

a
te

ri
a

ls
 –

 m
a

y
 e

xp
e

ri
e

n
ce

 r
e

v
e

rb
e

ra
ti

o
n

 o
f 

m
o

re
 t

h
a

n
 2

 s
e

co
n

d
s,

 w
h

ic
h

 c
re

a
te

s 
a

 

co
n

fu
se

d
 a

n
d

 in
a

rt
ic

u
la

te
  ‘

n
o

is
e

’  
w

it
h

in
 t

h
e

 r
o

o
m

. T
h

is
 in

cr
e

a
se

s 
o

v
e

ra
ll

 v
o

lu
m

e
 a

n
d

 c
a

n
 im

p
a

ct
 c

o
n

ce
n

tr
a

ti
o

n
 a

n
d

 c
o

m
p

re
h

e
n

si
o

n
 a

b
ili

ty
.

M
in

im
is

e
 fl

o
o

r 
n

o
is

e

Fo
o

ts
te

p
s,

 s
lid

in
g

 c
h

ai
rs

 a
n

d
 d

e
sk

s,
 a

n
d

 im
p

ac
t 

n
o

is
e

 f
ro

m
 fl

o
o

rs
 c

an
 b

e
 

si
g

n
ifi

ca
n

tl
y 

re
d

u
ce

d
 u

si
n

g
 P

yr
o

te
k’

s 
h

ig
h

-d
e

n
si

ty
 b

o
n

d
e

d
 fo

am
 

u
n

d
e

rl
ay

, S
il

e
n

ts
te

p
®.

 

Q
u

al
it

y 
u

n
d

e
rl

ay
 a

ls
o

 c
u

sh
io

n
s 

fl
o

o
r 

n
o

is
e

 f
ro

m
 a

d
jo

in
in

g
 r

o
o

m
s,

 

in
cl

u
d

in
g

 t
h

o
se

 lo
ca

te
d

 o
n

 t
h

e
 

fl
o

o
rs

 b
e

lo
w

. 

W
h

ile
 S

il
e

n
ts

te
p

® 
 s

u
p

p
o

rt
s 

a 

ra
n

g
e

 o
f 

ca
rp

e
t 

ap
p

lic
at

io
n

s,
 t

h
e

 

n
e

w
-g

e
n

e
ra

ti
o

n
 u

n
d

e
rl

ay
 is

 a
ls

o
 

h
ig

h
ly

 e
ff

e
ct

iv
e

 w
h

e
n

 p
la

ce
d

 

u
n

d
e

r 
h

ar
d

 t
im

b
e

r, 
ti

le
 o

r 

p
ar

q
u

e
tr

y 
fl

o
o

ri
n

g
, w

h
ic

h
 a

re
 p

ar
ti

cu
la

rl
y 

p
ro

n
e

 t
o

 im
p

ac
t 

n
o

is
e

.

N
o

is
e

 t
ra

n
sf

e
r 

so
lu

ti
o

n
s

Fa
ci

lit
ie

s 
d

iv
id

e
d

 v
ia

 p
ar

ti
ti

o
n

 w
al

ls
 o

r 
in

to
 s

m
al

l r
o

o
m

s,
 s

u
ch

 a
s 

m
u

se
u

m
 e

xh
ib

it
io

n
s 

o
r 

lib
ra

r

tr
an

sf
e

r 
b

e
tw

e
e

n
 s

e
ct

io
n

s 
w

it
h

 

p
e

rf
o

rm
an

ce
 fl

e
xi

b
le

 v
in

yl
 b

ar
ri

e
r.

M
as

s-
lo

ad
e

d
 t

o
 a

ch
ie

ve
 m

ax
im

u
m

 a
co

u
st

ic
 t

ra
n

sm
is

si
o

n
 lo

ss
, 

W
a

v
e

b
a

r®
 c

an
 b

e
 in

te
g

ra
te

d
 in

si
d

e
 w

al
ls

, fl
o

o
rs

 a
n

d
 c

e
ili

n
g

s 
to

 b
lo

ck
 

n
o

is
e

 t
ra

n
sf

e
r 

in
 a

n
d

 o
u

t.
 T

h
e

 w
e

ig
h

t 
o

f 
th

e
 v

in
yl

 b
ar

ri
e

r 
is

 c
u

st
o

m
is

e
d

 

to
 s

p
e

ci
fi

ca
lly

 t
ar

g
e

t 
p

ro
b

le
m

 

fr
e

q
u

e
n

ci
e

s.

W
a

v
e

b
a

r®
 c

an
 a

ls
o

 b
e

 a
d

h
e

r

to
 p

ar
ti

ti
o

n
s,

 s
u

ch
 a

s 
th

o
se

 

fo
u

n
d

 b
e

tw
e

e
n

 e
xh

ib
it

io
n

s,
 

cl
as

sr
o

o
m

s 
o

r 
as

 t
e

m
p

o
ra

ri
ly

 

d
iv

id
e

rs
, t

o
 im

p
ro

ve
 a

co
u

st
ic

 

in
su

la
ti

o
n

.

T
h

e
 c

h
a

ll
e

n
g

e
 o

f 
m

e
rg

in
g

 s
il

e
n

ce
 a

n
d

 s
o

u
n

d

M
an

y 
m

o
d

e
rn

 e
d

u
ca

ti
o

n
al

 a
n

d
 c

u
lt

u
ra

l f
ac

ili
ti

e
s 

ar
e

 n
o

w
 

o
 a

cc
o

m
m

o
d

at
e

 m
u

lt
ip

le
 u

se
s.

 T
h

e
 

, m
u

se
u

m
s 

an
d

 a
rt

 

o
u

r 
g

ro
u

p
s,

 

-v
is

u
al

 p
re

se
n

ta
ti

o
n

s.

C
a

ve
rn

o
u

s 
sp

a
ce

s,
 s

u
ch

 a
s 

th
o

se
 c

o
m

m
o

n
ly

 fo
u

n
d

 in
 

m
u

se
u

m
s,

 a
re

 p
a

rt
ic

u
la

rl
y 

su
sc

ep
ti

b
le

 to
 e

ch
o

 –
 a

 

p
h

en
o

m
en

o
n

 t
h

a
t 

d
ri

ve
s 

vi
si

to
rs

 a
n

d
 to

u
r 

g
u

id
es

 to
 

Th
e

 s
u

b
se

q
u

e
n

t 
d

in
 c

au
se

s 
p

at
ro

n
s 

to
 le

av
e

 e
ar

lie
r, 

w
it

h
 a

 

S
o

lu
ti

o
n

s 
to

 n
o

is
e

 is
su

e
s

Fo
rt

u
n

at
e

ly
, w

h
ile

 n
o

is
e

 is
su

e
s 

ar
e

 a
n

 o
n

g
o

in
g

 p
ro

b
le

m
 in

 e
d

u
ca

ti
o

n
al

 

fa
ci

lit
ie

s,
 t

h
e

re
 a

re
 a

 v
ar

ie
ty

 o
f 

p
ro

ac
ti

ve
 s

o
lu

ti
o

n
s 

fo
r 

al
l s

u
rf

ac
e

s.
 T

h
e

se
 

m
o

d
ifi

ca
ti

o
n

s 
ar

e
 n

o
t 

o
n

ly
 r

e
ad

ily
 a

va
ila

b
le

, t
h

e
y

’re
 a

ls
o

 c
o

st
-e

ff
e

ct
iv

e
, 

cu
st

o
m

is
ab

le
, a

n
d

 e
as

ily
 fi

tt
e

d
 t

o
 e

xi
st

in
g

 o
r 

n
e

w
 b

u
ild

in
g

s.

Th
e

 a
im

 is
 t

o
 r

e
d

u
ce

 t
h

e
 r

e
ve

rb
e

ra
ti

o
n

 t
im

e
 in

 a
 r

o
o

m
 b

y 
in

cr
e

as
in

g
 t

h
e

 

am
o

u
n

t 
o

f 
so

u
n

d
-a

b
so

rb
in

g
 m

at
e

ri
al

s.
 In

 a
d

d
it

io
n

, n
o

is
e

 t
ra

n
sf

e
r 

ca
n

 b
e

 

ta
rg

e
te

d
 t

h
ro

u
g

h
 s

o
u

n
d

p
ro

o
fi

n
g

 b
ar

ri
e

rs
 a

n
d

 w
in

d
o

w
 d

o
u

b
le

-g
la

zi
n

g
.

B
es

t 
re

su
lt

s 
a

re
 a

ch
ie

ve
d

 b
y 

a
d

d
re

ss
in

g
 s

ev
er

a
l s

u
rf

a
ce

s 

th
ro

u
g

h
o

u
t 

th
e 

ro
o

m
 s

im
u

lt
a

n
eo

u
sl

y,
 r

a
th

er
 t

h
a

n
 

O
u

td
o

o
r 

a
n

d
 h

ig
h

 r
e

si
st

a
n

ce
 s

o
u

n
d

p
ro

o
fi

n
g

S
o

rb
e

rs
cr

e
e

n
 M

ic
ro

™
 is

 a
 u

n
iq

u
e 

an
d

 d
ec

o
ra

ti
ve

 s
o

u
n

d
 a

b
so

rb
er

 fo
r 

u
se

 

in
 w

al
ls

 a
n

d
 c

ei
lin

g
s,

 a
n

d
 is

 w
ea

th
er

 re
si

st
an

t 
fo

r 
o

u
td

o
o

r 
ap

p
lic

at
io

n
s.

M
ad

e
 f

ro
m

 m
ic

ro
-p

e
rf

o
ra

te
d

 m
e

ta
l w

it
h

 a
 1

m
m

 a
lu

m
in

iu
m

 fi
n

is
h

, 

S
o

rb
e

rs
cr

e
e

n
 M

ic
ro

™
 c

an
 b

e
 s

u
p

p
lie

d
 in

 s
e

ve
ra

l v
ar

ie
ti

e
s 

an
d

 it
s 

u
n

iq
u

e
 lo

o
k 

co
m

p
le

m
e

n
ts

 a
rc

h
it

e
ct

u
ra

lly
 d

is
ti

n
ct

iv
e

 b
u

ild
in

g
s.

 

S
o

rb
e

rs
cr

e
e

n
 M

ic
ro

™
 c

an
 a

ls
o

 b
e

 s
h

ap
e

d
 t

o
 s

u
it

 e
q

u
ip

m
e

n
t 

w
it

h
 h

ig
h

 

vo
lu

m
e

 a
n

d
 h

e
at

 o
u

tp
u

t, 
su

ch
 a

s 
se

rv
e

r 
ra

ck
s.

 P
y

ro
te

k
® 

A
co

u
st

ic
 S

o
lu

ti
o

n
s

W
it

h
 o

v
e

r 
4

0
 y

e
a

rs
 e

xp
e

ri
e

n
ce

, P
y

ro
te

k®
 is

 a
 g

lo
b

a
l l

e
a

d
e

r 
in

 

a
d

v
a

n
ce

d
 n

o
is

e
 c

o
n

tr
o

l t
e

ch
n

o
lo

g
y.

 P
y

ro
te

k®
 a

co
u

st
ic

 in
su

la
ti

o
n

 

so
lu

ti
o

n
s 

a
re

 c
o

n
ti

n
u

a
ll

y
 e

v
o

lv
in

g
 t

o
 a

n
ti

ci
p

a
te

 t
h

e
 c

h
a

n
g

in
g

 

n
e

e
d

s 
o

f 
a

 b
ro

a
d

 r
a

n
g

e
 o

f 
in

d
u

st
r

v
is

u
a

l a
p

p
e

a
l a

n
d

 a
e

st
h

e
ti

c

P
an

e
ls

 a
re

 li
g

h
tw

e
ig

h
t 

an
d

 im
p

ac
t 

re
si

st
an

t,
 a

n
d

 c
an

 b
e

 f
u

lly
 c

u
st

o
m

is
e

d
 

to
 s

u
it

 t
h

e
 p

ra
ct

ic
al

 n
e

e
d

s 
o

f 
cl

as
sr

o
o

m
s 

an
d

 li
b

ra
ry

 r
o

o
m

s,
 a

s 
w

e
ll 

as
 t

h
e

 

vi
su

al
 a

p
p

e
al

 o
f 

m
o

d
e

rn
 m

u
se

u
m

s 
an

d
 e

xh
ib

it
io

n
 c

e
n

tr
e

s.

   
   

   
   

  

   
   

   
  

 S
o

u
n

d
p

ro
o

fi
n

g
 in

it
ia

ti
v

e
s 

ca
n

 b
e

 in
te

g
ra

te
d

 d
u

ri
n

g
 t

h
e

 d
e

si
g

n
 a

n
d

 b
u

ild
 p

ro
ce

ss
; f

o
r 

e
xi

st
in

g
 b

u
ild

in
g

s,
 s

o
lu

ti
o

n
s 

ca
n

 b
e

 

re
tr

o
-fi

tt
e

d
 t

o
 t

a
rg

e
t 

p
ro

b
le

m
 a

re
a

s.
 

 Lu
ck

ily
, t

h
a

t 
d

o
e

sn
’t

 m
e

a
n

 lo
si

n
g

 t
h

e
 a

rc
h

it
e

ct
u

ra
l i

n
d

iv
id

u
a

lit
y

 o
f 

th
e

 s
p

a
ce

. T
h

is
 is

 p
a

rt
ic

u
la

rl
y

 im
p

o
rt

a
n

t 
in

 c
u

lt
u

ra
l 

b
u

ild
in

g
s 

su
ch

 a
s 

m
u

se
u

m
s 

a
n

d
 a

rt
 g

a
ll

e
ri

e
s,

 w
h

e
re

 t
h

e
 in

te
ri

o
r 

is
 o

ft
e

n
 a

n
 e

le
m

e
n

t 
o

f 
a

rt
 in

 it
se

lf
. 

   P
y

ro
te

k
’s

 r
a

n
g

e
 o

f 
so

u
n

d
-a

b
so

rb
in

g
 s

o
lu

ti
o

n
s 

ca
n

 b
e

 t
a

il
o

re
d

 t
o

 m
e

e
t 

th
e

 a
e

st
h

e
ti

c 
n

e
e

d
s 

o
f 

th
e

 s
p

a
ce

, i
n

cl
u

d
in

g
:

• 
C

e
ili

n
g

 p
a

n
e

ls
 in

 a
 r

a
n

g
e

 o
f 

m
a

te
ri

a
ls

• 
D

ig
it

a
ll

y
 p

ri
n

te
d

 p
a

n
e

ls
 in

cl
u

d
in

g
 c

o
rp

o
ra

te
 b

ra
n

d
in

g

• 
H

ig
h

 p
e

rf
o

rm
a

n
ce

 a
co

u
st

ic
 t

re
a

tm
e

n
t 

m
a

te
ri

a
ls

• 
C

u
st

o
m

 t
ri

m
m

e
d

 a
co

u
st

ic
 t

e
x

ti
le

s,
 v

a
ri

o
u

s 
co

lo
u

rs

• 
P

o
w

d
e

r-
co

a
te

d
 m

e
ta

l p
a

n
e

ls
, m

ic
ro

p
e

rf
o

ra
te

d
 a

b
so

rb
e

rs

• 
P

ro
v

e
n

 c
o

m
m

e
rc

ia
l s

o
lu

ti
o

n
s 

ce
rt

ifi
e

d
 t

o
 fi

re
 c

o
d

e
s

H
o

w
e

ve
r, 

cl
as

sr
o

o
m

 v
o

lu
m

e
 is

 m
o

re
 o

ft
e

n
 c

lo
se

r 
to

 6
0

d
B

; t
h

e
 e

q
u

iv
al

e
n

t 

o
f t

w
o

 p
e

o
p

le
 h

av
in

g
 a

 n
e

ar
b

y 
co

n
ve

rs
at

io
n

4
. N

o
t 

o
n

ly
 d

o
e

s 
th

is
 im

p
e

d
e

 

st
u

d
e

n
t 

co
n

ce
n

tr
at

io
n

 a
n

d
 le

ar
n

in
g

 o
u

tc
o

m
e

s,
 it

 is
 t

h
e

 c
au

se
 o

f 

in
cr

e
as

in
g

 n
u

m
b

e
rs

 o
f s

ic
k 

d
ay

s 
fo

r 
te

ac
h

e
rs

 s
u

ff
e

ri
n

g
 fr

o
m

 v
o

ic
e

 s
tr

ai
n

5
.

 R
e

tr
o

fi
tt

in
g

 v
s 

A
e

st
h

e
ti

cs



About Pyrotek® 

Pyrotek® provides innovative noise control products and tailored acoustic 

insulation solutions to the Australian building and architecture market. 

With an inhouse engineering team, Pyrotek® can create highly specialised 

products to designed specifications and performance requirements.

To find out more about Wavebar®, Sorberscreen, Echohush, Silentstep  

or other acoustic solutions, visit www.pyroteknc.com pyroteknc.com


