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Noise and 'Pedagogic Efficiency' in School Activities 

L. GROSJEAN 1, R. LODI 2 and J. RABINOWlTZ 

Inst i tut  d'Hygi~ne, CH-12J7 Gen~ve 4 (Switzerland), 22 September 1975. 

Summary.  A group  of 8 pupils  born  in 1962 and  a group of 8 fu ture  teachers  be tween  25 and  40 years  of age, were sub- 
m i t t e d  in 1975 to two  types  of t es t s  in t he  presence of e n v i r o n m e n t  noises a t  var ious  levels (45 to  75 dBA), in order  to 
assess the  inf luence of th is  nuisance  on the  pedagogic  efficiency. The resul ts  show a noe iv i ty  th resho ld  for t he  pupils  a t  
a round  55 dBA and  for t he  teachers  a t  a round  65 dB~. Fu r the rmore ,  backward  pupi ls  suffer  more  in th is  co n t ex t  from 
the  in ter ference  of noise t h a n  the  advanced  ones. 

The school popu la t ion  (pupils as well as teachers)  is 
known  to  be ve ry  sensi t ive to  noise. The chi ldren are 
exposed  to  th is  nuisance  no t  only  in class-rooms (traffic 
and  a i rp lane  noise, etc.) b u t  also a t  home 8 (radio, house-  
appliances,  loud conversa t ions ,  etc.). Teachers  in the  
presence  of noise m u s t  raise the i r  voices in order  to  be 
under s tood  and  th is  addi t iona l  effor t  leads qui te  fre- 
quen t l y  to  a s t a t e  of vocal  and /o r  nervous  fatigue.  

This  is w h y  we have  s tud ied  the  influence of noise in 
t he  school e n v i r o n m e n t  w i th  regard to  b o t h  'vocal  
hygiene '  and  'pedagogic  efficiency' .  As far  as 'vocal  
hygiene '  is concerned,  one of t he  au thors  has publ i shed  
2 papers  showing t h a t  in order  to ma in t a in  the  vocal  
organ in a h e a l t h y  condi t ion,  t he  t eacher ' s  voice should 
no t  exceed 65 dBA 4. This implies t h a t  for easy under-  
s t and ing  of the  t eache r ' s  message  the  a m b i e n t  noise 
should  be below 55 dBA, in ag reemen t  w i th  mos t  s i tua-  
t ions  where  oral commun ica t i on  is i m p o r t a n t  5. 

This  pape r  deals especial ly w i th  an inves t iga t ion  
re la t ive  to  t he  'pedagogic  efficiency'  aspec t  of the  p rob-  
lem, which  was conduc ted  in 1975 w i t h  a group of 8 
youngs te r s  (4 boys  and  4 girls) f rom schools of t he  'cycle 
d ' o r i en t a t i on '  of t he  cantol l  of Geneva,  all born  in 1962, 
and  a group of 8 fu ture  teachers  (of b o t h  sexes) be tween  
25 and  40 years  of age. 2 boys  and  2 girls were advan ced  
pupi ls  (with excel lent  marks  in French ,  m a t h e m a t i c s  and  
general  average) and  the  o the r  2 boys  and  2 girls were 
backw ard  pupi ls  (with bad  m a r k s  in the  disciplines 
ment ionned)  ; all of t h e m  were shown by  medical  examina-  
t ion  to  possess a normal  hear ing  sys tem.  All the  par t ic i -  
p a n t s  were grea t ly  in te res ted  in th is  invest igat ion.  

E a c h  of the  2 groups  (pupils and  teachers)  was  sub-  
m i t t e d  to  2 t ypes  of tes ts  in an acoust ical ly  isolated 
s tudio  6. In  these  tes t s  words  were d ic t a t ed  or orders  
were given a t  a co n s t an t  level of 65 dBA, and  a t  t he  same 
t ime  d i f ferent  types  of noises were diffused a t  45, 55, 65 
and 75 dBa  respect ively.  

The first  t e s t  consis ted in the  d ic ta t ion  of 20 phonet ica l -  
ly ba lanced F ren ch  words  and  4 loga toms (polysyllabic 
words  hav ing  no meaning) and  was m e a n t  to  give us some 
indicat ions  on aud i to ry  percep t ion  and speech intelligi- 
b i l i tyL The second tes t  compr ized  a succession of orders,  
asking the  subjec ts  f i rs t  to p u t  a c ipher  inside or outs ide  
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Mean losses (in %) for each group and for each test in the presence of 3 types of environment noises at various levels (in dBA) 

Type of Noise Level Mean losses (%) 
(dBA) 

Teachers Pupils 

2nd test 2rid test 
1st test ~ Part 1 b Part 2 c 1st test �9 Part i b Part 2 

Traffic 45 4 0 4 10 0 16 
55 6 2 0 12 0 19 
65 12 14 18 48 6 38 
75 65 81 96 73 59 40 

A~plane 45 5 0 0 10 0 0 
55 5 0 3 10 0 6 
65 10 0 0 41 0 12 
75 21 76 46 55 27 40 

'Text' 45 4 0 3 16 4 3 
~adio) 55 4 0 0 20 0 3 

65 11 2 3 24 0 25 
75 28 55 82 51 50 38 

*lst test = words + logatoms (20 + 4). b2nd test, Part 1 = to put a cipher inside or outside geometric figures, o2nd test, Part 2 = simple 
oral arithmetric exercises to be written down ill a given order: 
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6 simple geometr ic  figures, then  to wri te  down in a given 
order  the  results of the  following 4 a r i thmet ic  exercises: 
3 single operat ions (division, mul t ip l ica t ion  or addition) 
and a combina t ion  of 3 successive operations,  each of all 
these operat ions being simple enough as to create  no 
handicap for the  backward  pupils. This tes t  was m e a n t  
to give us some indicat ions of the  influence of noise on 
the  facult ies of a t t en t ion  and reasoning. 

The  noise diffused dur ing the  t e s t s  were ei ther  pure 
sounds of 40, 250, and 1000 Hz  respect ively,  or the  
following pre-recorded env i ronmen t  noises: 1. t raff ic  
noise (in a noisy cross-road), 2. airplane noise (near the  
a i rpor t  of Geneva-Cointr in)  and 3. ' t ex t '  (a t ex t  read wi th  
the  r h y t h m  used for speech in the  radio in order to 
s imulate  radio playing while the  pupils are doing thei r  
home-work).  

A number  of methods  like the  ' a r t icu la t ion  index '  
(AI) s, the  'speech interference level '  (StL) 9 etc., have  
been devised in order  to eva lua te  the  intel l igibi l i ty of 
speech in the  presence of var ious types  of de termined  
noises. In  this paper,  we shall give all our  results using 
the  simpler dBA scale ~. 

The  mean losses (in ~o) for each group and each tes t  in 
the  presence of the  env i ronment  noises ment ionned  a t  
var ious levels (in the  succession: 65, 55, 75 and 45 dBA 
respectively) are summar ized  in the  Table.  Despi te  the  
small  number  of subjects in the 2 groups, the  following 
(stat ist ically significant) results can be drawn:  1. The 
losses in per formance  of the  future teachers  are lower 
than  those of the  pupils  up to (and including) 65 dBA; a t  
75 dBa, a l though increasing for bo th  groups, the  losses 
a~e greater  for the  teachers.  2. A noc iv i ty  threshold 
(threshold where the  losses s ta r t  to increase more rapid ly  
wi th  the e levat ion of the  noise level) can be detected a t  
a round 55 dBA for the  pupils and a t  around 65 dBA for 
the  teachers.  3. As expected,  in the  first tes t  the  losses in 

the  audi t ion of logatoms are much  higher  than  the losses 
in the  audi t ion  of known words (which are in tu rn  higher  
than  the  losses in the  audi t ion of sentences)5. 4. W i t h  
regard to the  first  pa r t  of the  second test,  we note  t h a t  
the  losses are low (except at  75 dBa) ;  this result  shows 
t h a t  the  facul ty  of a t t en t ion  of bo th  groups is no t  
dis t racted by  the  noise (except a t  higher  levels) because 
of the in teres t  expressed by  the  par t ic ipants  in perform- 
ing those tests ;  i t  is therefore  v e r y  i m p o r t a n t  to develop 
the  mo t iva t i on  of the  pupils towards  the  teaching  t h e y  
receive. 

When  the  two tests  are conducted  in the  presence of 
d is turbing pure sounds of 40, 250, and 1000 Hz  respec- 
t ive ly  (no t abu la ted  presenta t ion  given here), the  losses 
observed are m u c h  lower than  those in the  presence of 
env i ronmen t  noises (which exhibi t  complex  spectra) and 
are more i m p o r t a n t  at  250 Hz  than  a t  1000 or 40 Hz. 
The  losses calculated separa te ly  for the  advanced  pupils  
and for the  backward  pupils indicate  t h a t  the  advanced  
pupils do much  be t te r  t han  the  backward  pupils ;  the  
differences, however ,  t end  to vanish  wi th  the  e levat ion  
of the  noise level above  55 dBA, especial ly for the  losses 
in the  audi t ion of logatoms.  

Al though  this s tudy,  which will be publ ished in more 
detai l  in French  elsewhere, should be ex tended  to larger 
groups of pupils and teachers,  we should like to draw 
once more the a t t en t ion  of the  teaching  staffs no t  only  to 
the  noc iv i ty  of noise in the  school envi ronment ,  bu t  also 
to the  fact  t h a t  backward  pupils resent  the  interference 
of noise to a much  higher  degree than  the  advanced  
students .  
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Effect of  A s c o r b i c  Acid  on P i g m e n t a t i o n  of T o a d  (Bu]o melanostictus) 

N. M. BISWAS and S. ROYCHAWDHURY 1 

Department o/Physiology, Calcutta University, 92, Acharya Pra/ulla Chandra Road, Calcutta-700 009 (India), 
25 August 1975. 

Summary. Adminis t ra t ion  of ascorbic acid in toad  dur ing breeding season results an increase in melanin  p igment s  in 
skin, l iver  and vocal  sac. 

The role of sex steroids in the  synthesis  of melan in  
p igments  has been repor ted  in the  ra t  * and bird 3. Pre-  
vious in v ivo  and in v i t ro  studies indicate  t ha t  tes t icular  
steroid hormone  synthesis  in toad  appears  to be increased 
by  exogenous ascorbic acid (ASA)~-6. The  influence of 
ASA on the  p igmenta t ion  in toad  is obscure. A significant  
fall of A S A  in the  test is  ~ and the  melanin p igments  in 
the  skin s has been observed in the  hypophysec tomized  
toad.  F r o m  these observations,  i t  seemed desirable to 
de termine  whether  ASA had  any  role in melanin  forma- 
t ion in toad. 

Materials and methods. 16 male  toads,  weighing about  
60 g, were used dur ing the  breeding season. The  animals  
were divided into 2 groups of equal  number .  1 group of 
animals  received ASA (50 mg/100 g of body  weight) by  
i.m. route.  The  remaining animals  received 0.4 ml of 
amphib ian  saline and were t rea ted  as controls. 7 days 
af ter  t r e a t m e n t  animals  were sacrificed s imul taneously  
wi th  controls. The liver, vocal  sac and the  skin f rom dorsal 
surface were taken  separate ly  f rom all the  animals.  Bio- 

chemical  s tudy  of melanin  was carried by  spectrophoto-  
metr ic  me thod  9. The tissues were dried in a de s i cca to r  
and digested wi th  pepsin for 24 h. The  melanin  granules 
were separated by  centr i fugat ion and then  digested wi th  
N a O H  solution. The  melanin  concent ra t ion  in solution 
was examined  by  spec t ropho tomete r  af ter  f i l t rat ion.  

Results. The melanin  p igments  were found to be 
present  in the  toad  skin, l iver  and vocal  sac. The 
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