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CHAPTER- |

| NTRCDUCTI ON

A sinple definition of noise is that, it is an "unwanted
sound”. Noise is undesirable and is in itself of no use to
man. Yet he has to live in the noisy environment. It is inprac-

tical to eradicate noise or take away man fromits totality.

It is necessary for man to realize the effect of stimuli
such as noi se which he just ignores as being irrelevant. Thus
we are left with only two alternatives, either we have to
control the noise or pay a heavy price of the consequences.

It is therefore very essential to know the adverse effects of

noi se, so that attenpts can be made to control or mnimze it.

According to WH O, noise effects are typically deli-

neated into follow ng categories:-

1. Physi ol ogi cal

2. Psychol ogi cal

3. Soci ol ogi cal and
4

Psycho- acousti cal .

In the present study nore enphasis has been pl aced on
psychol ogi cal effects of noise, particularly on nental and
notor abilities. Introspection reveals that noise affects
human behavi or besides his auditory and ot her physi ol ogi cal
aspects. It is obvious froma consideration of the masking

effects of noise that any task, be it nental (involving



primarily nmuscul ar activity and secondarily thinking) that
requi res the perception of auditory signals for correct
performance, wll be adversely affected by noise. It is
obvious that the effects of noise on man's non-auditory
systens, are sufficient to have significant effects on nental
or notor - tasks that does not require audition for its
performance. Sonetines noi se serves as an arousal stinmulus

and therefore can enhance perfornance.

Attenpts to showthe effects of noi se on perfornance
of several tasks have yielded very few generalizable con-
clusions. Sone studies report perfornmance | osses due to
noi se; but others have reported no such | osses or perhaps
an i nprovenent or no effects. (Kryter, 1950; dtnan, 1964,
Vi nst ei n and Mackenzi e, 1966; Houston and Jones, 1969:
O Mal | ey and Popl awsky, 1971; Harris, 1972; Hartely and
Adans, 1974; Hartely and Carpenter, 1974; O Malley and Gil | as,
1977; QOgden, R eck and Coates, 1979; Kryter and Poza, 1980).
One of the drawbacks of these studies in studying noise
effects on performance i s, nost of themwere conducted in
| aboratory conditions which often failed to depict the real
life situation. Another disadvantage is nost of the studies
reported are on adults and can be criticized on a nethodo-

| ogi cal basis. (Broadbent, 1961).



Need for the study: Wen one goes through the literature

on the effects of noise on nental and notor task, studies
carried out inthis area in case of children is found to be
limted. The results obtained in adults cannot be generalized

to children for the foll owi ng reasons:

It is possible that the adverse effects of noise are
greater in case of children than adults, since they may
not be as skilled as adults on both notor and nental tasks
under even quiet conditions. Introduction of noise could
further hinder their performance. |In addition they nay be
nore distractible to the introduction of additional stinmuli
such as noise. Also, they may not be adopted to the presence
of noise as the adults may be. Thus the effects of noise

may not be the sane in children as in adults.

So the present study was designed to determne the
effects of "speech-babble noi se" on the perfornmance of a
mental and a notor task in children of age ranging from9
to 12 years by using a "digit cancellation test" (whichis
a test of concentration involving less notor ability) and
“tapping test"” (whichis a highly repetitive notor task).
The mai n reason for using a "Speech-Babbl e noise" inthis
study was that this type of noise is often encountered in

the daily life conditions.

This study ainmed at answering the foll ow ng questions:
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1) Does the presence of noise significantly affect the
perfornmance of children on a nental task?
2) Does the introduction of noise significantly affect

the performance of children on a Mdtor task?

3) I's there is significant age difference in the perfor-

mance of the two tasks under quiet and in noise?



CHAPTER- 11

REVI EW OF LI TERATURE

Several studies have been carried out to evaluate the
effects of noise on nental and Motor tasks, particularly
inadults. Literature available on the effects of noise on
the performance of nental and notor tasks in children are
scanty.

Sone of the investigators have studied the effects of
noi se on the perfornmance of nental task al one or notor task
al one or both. But clear cut conclusions cannot drawn with
regard to the effects of noi se on behavior, especially on

the performance of nental and notor tasks.
Studi es on Mental tasks:

Studies on the effects of noi se on the perfornance of
nmental task, using attention tests, reaction tine tasks,
nmenory tasks, have been conducted by several investigators.
Sone of themreport inprovenent in the performance and some
of themreport decrenment or no change in the performance of

nment al tasks under noi se.
Ef fects of noise on attention tasks:

Atman (1964) reported that, the performance of the
subj ects were better under noise (presented at a high but

not painful intensity) than under no noise conditions on the
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rod and frame test because of narrowed attention. The
di fference between the noi se and the no-noise group on the
col or namng task al though significant, was far |ess than
that on the stroop test is an evidence that the difference
on the stroop-test was not due nerely to an increase in

speed or vigor of responding caused by the noi se.

| n support to the above study, the effects of various
types of noise (sound of trains, gibberish, electronic
nmusi c) on stroop-test performance was investigated by Houston
and Jones (1969). The subjects were specifically instructed
to ignore the noise. They found that subjects assigned to
t he noi se condition perfornmed significantly "better" on the
stroop test than did control subjects to whomno-noi se was
presented. They interpreted their results as reflecting
an interaction between inhibitory processes. The authors
(Houston and Jones, 1969) hypothesized that inhibiting a
response to one source of distracting stimuli (the conflic-
ting color nanes in the stroop test) regardl ess of the arousa
effects of the noise used in their study. The non-significant
difference on the color namng task was attributed by (Houston
and Jones, 1969), to the fact that the task does not require
the inhibition of a strong rel evant response. Voluntary
concentration on the relevant task would lead to the re-

duction in awareness of irrelevant peripheral stinuli.

O Mall ey and Popl awsky (1971) attenpted to investigate



the effects of intermttent noi se upon attention span in

two experinents i.e., by giving serial anticipation task
and stroop-color-word test at four-levels of noise (no noise,
75 dB SPL, 85 dB SPL, and 100 dB SPL). Subjects were
observed to performbetter under noise (85 dB SPL and 100

dB SPL) than under quiet condition indicating a focusing
(narrowi ng) of attention due to noi se-induced arousal in
both the experinents. The results are inagreenent with

ot her investigations conducted by Atnman (1964); Houston

and Jones (1969); Houston (1969).

By using a non-interference test and two versions of
the stroop-color-word interference test, to test subjects
in loud noise and quiet, Hartely and Adans (1974) found that
the brief exposure to noise was beneficial and decreased
Interference. Long exposure increased interference, sugges-

ting a cumul ative adverse effect of noi se.

Noi se can function as a distractor or a behavi oral
arouser. Wen 30 nal e under-graduate students were tested
to find out the effects of white noise on four-attention
tasks, subjects with |lowanxiety inproved with noise while
noder at el y anxi ous subj ects' perfornmance deteriorated with
noi se and the performance of highly anxious subjects re-
mai ned sanme (Basow, 1974). These findings were al so supported
by several investigators. (O Milley and Popl owsky, 1971;
Warners and Hem stra, 1971)
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| nvestigations were done on the effects of enotiona
arousal as induced by broad-band noi se, upon breadth of
attention by using four intensity levels i.e., no noise,
75 dB SPL, 85 dB SPL, and 100 dB SPL (O Malley and Gal | as,
1977). The tasks were stroop-color-word test, rod and framne
test which require narrowed attention and third was Tsali -
Partington Pathway test, required broader attention. Arousa
| evel did not significantly affect the performance on the
rod - and - frame test or the pathway test. A conpl ex
rel ati onshi p between arousal |evel and stroop perfornance
was obtained. It was found that the performance of the
group exposed to 85 dB SPL noi se was superior to that of
the other group which did not differ significantly fromone

another (O Malley and Gallas, 1977).

| nvestigations on the effects of continuous and time
vari ed broad-band noi se on the performance of a stroop-
type color-word test and a related task in both | ow noi se
(65 dB A) and high noise (85 dB A) was conducted by QOgden,
R eck and Coates, (1979). They found that the nedian re-
action tine in the word-readi ng task were uneffected by
either noise intensity or the time varied aspects of the
noi se. However, mnedian reaction tines in the col or-namng
task were significantly elevated in the 85 dB-A noi se con-
dition. A so reacti on - tines in the high aperiodic

noi se condition, were significantly elevated relative to
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the continuous and periodi c noi se conditions. Ogden, R eck

and Coates, attributedthis to the arousal effect.

Ef fects of noise on reaction tine:

Smlar to the other studies, many studies on the
effects of noise on reaction tine tasks were carried out.
The reaction tine tasks were perforned somewhat better in
noi se than in the quiet, condition, but a greater percen-
tage of peopl e showed better performance in quiet than
In the presence of noise. This is inconsistency follows
of course, fromthe fact that one or two of the subjects
contributed very heavily to the effor scores under noise,

(Ganaldi, 1958).

Hartely (1974) tested subjects on five-choice test
of serial reaction under intermttent, continuous broad-
band noi se and al so while wearing ear protecting device
under continuous noi se. Performance was affected under
both continous and intermttent noi se condition. Gps in
performance during intermttent noi se were approxi nately
hal f of those in continuous noise. Errors were affected
equal ly and adversely by both intermtt and continuous noise.
Ear protection interacted with noise and tine-on-task,
reducing gaps in the noise in the first half but not the
second half of the test. The inprovenent of perfornance

when noise was intermttent was attributed to a reduction



I n the nonotony experienced during a | ong exposure to con-
tinuous noi se. The value of ear-protection was attributed
to a reduction in perceived | oudness and prevention of

tenporary arousal follow ng the onset of noise (Hartley, 1974).

Smlar study was carried out by Hartley and Carpenter
(1974), by conparing the perfornmance of varieties of tasks
wi th head phone and free field noise condition. It was found
that the inpairnent of performance occured in both noise con-
ditions, but indicated a tendency for head phone noise to
have | arger effect on gaps and for free field noi se to have
| arger effect on errors, deprivation and to annoyance effects
of noise. Harcumand Monti (1973) using visual and card-
sorting task, found no effects of 100 dB SPL anbi ent noi sed
per se., although cognitive variables in the testing situa-

tion affected both performance and ratings of disturbance.

Inasimlar manner, Wnn (1977) tried to examne the
effects of 85 dB intermttent noise on recognition of visua
stimuli by using randomshapes. |t was reported that, sub-
jects were not imredi ately aroused upon perceiving a noise
but after a short period of tine elapsed (approxinmately 0.4
sec). Wnn also showed that (a) subject who heard a noi se
I mredi ately before view ng each of ten-random shapes coul d
| ater recogni ze nore of those shapes than could subjects
who either heard the noise during the visual display or heard

no noise at all and (b) that the subjects who heard the noi se



during the visual display could performno better than those

who heard no noi se.

Ef fects of noi se on cancell ati on t asks:

Sanders (1961) found no difference in errors nade on
cancel l ation test (subjects crossed out certain nunbers and
dots on sheets with many nunbers and dots) between a steady
noi se condition 90 dB SPL (18 tones 85-1360 HZ) and the same
noi se varying interval from65-95 dB SPL with an average
| evel of 75 dB SPL. There was sone indication of greater
variability during the varying noi se which woul d suggest

agreenment with the distraction arousal conpensati on hypot hesi s.

A simlar technique, by using a letter cancellation

test was used by Bail ey, Patchet and Wiisell (1978). They

tested 40 subjects, asking themto strike-out the letter "e
in a type witten passage for nine-mnutes under conditions
of "no noise" or "continuous" 95 dB white noise or 95 dB
white noise presented in "regular tine pattern"” or 95 dB
white noise presented in an irregular tine pattern. The
noi se conditions nmade no difference to the perfornmance of
the task except during the second or third mnute interval
of nine mnutes period when patterened noi se had an i nhi bi -
tory effect on the volunme of material scanned but a facili-

tatory effect on accuracy of perfornmance.

The findings of Baily, Patchet and Wi sell (1978) study



supports the observation made by McBain (1961), that with
the exposure to noise (recorded Speech played in reverse),

a significant inprovement in performance in terns of errors
made in the task was seen. In other words the nunmber of
errors were reduced in noise relative to the nunber obtained
in the quiet, when performng a nmonotonous task hand print-
ing of pair of letters. These findings were attributed to

the arousal response in the presence of noise.

But Harris (1972) tried to determ ne whether high in-
tensity broad-band noise (105 dB) has an effect on human
performance when special conditions related to type of task
| ength of testing, and intensity of noise exposure are met.
Three groups of twenty subjects were tested on a "serial
search task". The first group was presented continuous broad
band noise, the second received intermttent noise and the
third served as a control group. It was found that, the
group that performed with noise, produced approximtely the
same results. There was no significant difference between
the effects of intermttent and continuous noi se on perfor-

mance.

However, the findings of Poulton (1978) revealed that,
the performance increased under noise and it seens to be

beneficial increase in arousal when the noise is first

switched '"on', which gradually lessons and falls bel ow normal

to produce decrement in performance when the noise is swtched
of f.
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Ef fects of noise on Arithnetic tasks:

Several studies have been conducted on the effects of
noi se on arithnetic tasks. Park and Payne (1963) attenpted
to find out the effects of noise on performng division pro-
blens in the presence of 98 dB - 108 dB SPL of noi se and
under condition of roomnoi se. Under each condition, one
group of subjects worked "easy" problens and anot her group
worked "difficult" problens, intense noise produced no effect
on nean nunber of problens correctly solved. Variability of
perfornmance was significantly greater with easy problens
under intense noi se conditions than under room noi se con-
ditions, although there was no difference with difficult
problem There was no evidence of decrinental in perfornmance

within the twenty mnutes session attributable to noise |evel.

But these findings were contradictory to the results
obt ai ned i n Wodhead' s (1964) study on change in the per-
formance of arithnetic task follow ng a one-second burst of
noi se at 60 dB SPL. In conparison with quiet condition,
the occurance of a brief noise produced a tendency to get
t he subsequent cal cul ation wong. Wen the noise occured
during cal cul ating period, the rate of work increased through-

out the session froma rather slow start.

The performance on the nental task under noi se can
be conpletely affected if the subjects had to concentrate

nor e.



| shi kawa and Aoki (1974) studied the effects of re-
corded car noi se (80 phon SPL) on three nental tasks
(successive multiplication, problemsolving and four
alternative reaction time tasks) using 145 Col | ege and
hi gh School students. The attitude of students on noise
as reveal ed by questionnaires is that the students con-
centration was disturbed by noise. The result of the ex-
periment al so showed that noise interfered with the per-

formance of each task to a certain degree.

I n anot her study Benigus et al (1975) attenpted to
find out the effect of |owfrequency (11.5 - 350 HZ) noi se
on 27 male subjects in a nuneric nonitoring task with a
noi se level at noderate SPL (SO dB). Mre, nuneric signals
were mssed during 'noise’ than during the' control' runs.
The effects of noise seemlimted to nonitoring - type

task and to nental arithnetic (Loeb and Al luisi, 1971).

Ef fects of noise on nenory tasks:

The effects of white noise on performance of a short-
termmenory task (repeating four digit nunbers) was in-
vestigated in 9-11 years old boys. It was found that the
I ncrease in the noise | evel decreased the perfornance of
younger children relative to that of the ol der subjects

(Fenton, Alley and Smth, 1974).

Smlarly on the tasks |ike proof reading and recall,

no effects of noi se was found. But subjects worked nore
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slowy initially, less steadily and nore accurately under
noi se than quiet period (Winstein, 1974). This contra-

di cted the previous findings.

The effects that noise everts is observed to vary
with the personality of the individual. Exposure to noise
affects the perfornmance on the nental task, nore negatively
in the nore annoyed individuals than in the | ess annoyed

I ndi vi dual s.

Arvidsson and Lindvall (1978) nmade an attenpt to find
out the effect of 85 dB(A) traffic noise on perfornance on
an arithnetic test. The results indicate that the anno-
yance - inclined individuals in a community may constitute
a special risk group that will suffer nore fromthe adverse

effects of community noi se.

It was also found that the subjects with | ow anxi ety
I nproved wi th noi se whil e noderately anxi ous subjects per-
formance on nental tasks deteriorated with noise and the

performance of highly anxi ous subjects remai ned sanme (Basow,

Studi es on Motor tasks: -

Ef fects of noise on various types of Mditor tasks have
been studi ed by several investigators. But clear cut con-
clusion cannot be drawn regarding the effects of noise on

not or t asks.
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Wi nstein and Mackenzie (1966) noted a faster per-
formance on the M nnesota rate of manipul ation test under
white noise (100 dB) than under quiet. This result was

attributed to noi se-induced arousal .

Simlarly the effects of sound on creative perfor-
mance was carried out by Kaltsounis (1973). He conpared
the scores on sinple creative task (ex: Figure conpletion)
of fifteen male, fifth graders under four-sound conditions

(Qui et, Speech, Music and Industrial noise). Subjects

performed better under nusic condition than the industrial

noi se condition.
Effects of noise on Psychonotor tasks:

When one goes through the studies on the effects of
noi se on Psychonotor tasks, some of themindicate inprove-
ment others show a decrenent or yet others report of no

change in the performance of psychonotor task.

Chwaki  (1960) found no significant effects of inter-
rupt ed noi se of 60 and 80 phons on psycho-notor test.
(Pursuit rotor and finger dexterity) but sone degradi ng
effects of the 80 phon noise on a group doing nental word
formati on. However, selection and matching of subjects
assigned to the different control and experinmental groups
may have contributed to some unknown error to the test.

Psychonot or performance was initially superior under, 80 dB
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of noise but |ater the performance was superior in silent
condition. Presunmably the noise was initially arousing,
ai di ng performance but later it becane distracting, hinder-

ing the performance (Chwaki, 1960).

It was observed that, 85 dB(A) turboprop air craft
noi se had no significant effect on psychonotor perfornance
(Pierson, 1973). The findings of Fierson (1973) can be
supported by the observati on made by Kryter and Poza(1980)
that, no increase in physiological stress or in errors in
task performance during the noi se as conpared to the quiet
test segnent. Wien the subjects were exposed to alterna-
tive conditions of quiet and noise (conputer |ine printer
noi se at 100 dB A) while performng a denmandi ng, rapidly

paced psychonotor task for eight m nutes.

Ef fects of noi se on both nental and notor task:

Sone investigators have studied the effects of noise

on both nmental and notor task and have conpared the effects.

Broadbent (1958), Brewer and Briess (1960). Hel per
(1957), Loeb et al (1956), MIler (1957), Smth (1951),
Plutchik (1961), Saul and Jaffe (1955), Sanders (1961),
Park and Payne (1963), found that steady state or inter-
rupt ed noi se upto | evel of 120 dB or so had no overage
di screnible effects on the perfornmance of a wi de variety

of nental and notor tasks, although sone of these investigators
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did find sonewhat greater variability in noise than in quiet.
Smth (1951) carried out a study on the effects of inter-
mttent |oudnoi se on the performance of nmental and notor
task, by admnistering the nunber checking list test first,

t he nane checking test second and the formbard test | ast.
The intensity of the noise was 102 dB with the spectrum bei ng
essentially flat between 100 - 3000 CPS. The difference in
the performance were quite consistent. In each test the
experinmental group attenpted nore itens, got nore item
correct, and got nore itens incorrect, however, inthe
experimental group the percentage of accuracy was | ower.

It has thus been found that the effect upon short-term nental
perfornmance of burst or noise is to increase the quantity
and decreases the quality of response. But these effects
are of such magnitude that it is practically negligible

(Snith, 1951).

The performance on vigilance task, mrror - tracing
task and anagramsol ving task was slightly poorer in
I nt ense background noi se than in quiet conditions (GCohen
et al 1966). Al differences were statistically insig-
nificant. It was also found that the poor perfornance al so
seenmed to be characteristic of nore introverted individual.
Wier eas those subjects classified by the personality tests
by being normal, performed slightly better in the high

than the | ownoi se | evel (Cohen et al. 1966).
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A study on the effects of noise (120 and 140 dB SPL)
on nmental and notor performance using a visual task and a
handt ool - dexterity test was conducted by Harris (1968).
The noi se via | oudspeaker was presented equal at ear druns
(the listeners wore ear-plugs in both ears) or unequal
(the listeners wore ear plugs in both ears and a nuff over
one ear), these conditions were called symetrical and

asymmetrical respectively.

It was seen that exposure at 120 dB noi se | evel, the
symmetrical and a symmetrical exposure cause about the
sane degradation (tinme taken to conplete) in the task. Wen
t he noi se | evel was 140 dB, poor perfornance was seen in
hand-tool dexterity test which invol ves nore propriocep-
tive activity, than visual task which involves little

proprioceptive activity.

It was concluded that symmetrical noi se was nore
bot hersone to the hand-tool dexterity task than visual
task. But a symetry of aural stinmnulation would appeared
to have affected the nental test nore than the task re-
qui ring some proprioceptive involvenent. The genera
I ncrease (which for unknown reason is greater with symre-
trical noise) in errors onthe nental task was off set
by an increase in the nunber of tests conpleted (in
agreenment with the kind of result obtained by Whodhead) .

So that the nunber of correct itens for the noise condition
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remai ned about the same. The increase intime requiredto
conpl ete the hand-tool -dexterity test itens appears to be

mani pul ated at hi gher | evel of noise (Harris, 1968).

Fromthe literature, it can be noted that clear-cut
concl usi on cannot be drawnh with regard to the effects of
noi se on behavi or, especially on the nmental and notor per-

f ormance, because of the follow ng factors: -

(1) Dfference in the sound | evel used by different ex-
peri menters (Broadbent, 1958, 1961; Park and Payne, 1963;
Wodhead, 1969; O Mal |l ey and Popl owsky, 1971; Kryter, 1970;
Basow, 1974; O Malley and Gallas, 1971) and the variations
interns of frequency of the noise used (Broadbent, 1958;
Beni gus, 1975; Key and Payne, 1981). According to Broadbent
(1961), noise nust reach approxinately 90 dB before it
affects non-auditory work. Noise w th frequencies above
2000 HZ have a greater effect than | ow frequencies on the

per f or mance.

(2) Dfferences in the content and difficulty of the task;
Per f or mance depends on conpl exity of the task, and whether
it involves nore attention, or if it is nonotonous task
(Easterbrook, 1959). Easier tasks were |less affected than
nore difficult ones. Qeater the famliarity of the task,
hi gher was vul nerability to noi se (Broadbent, 1958; Jerison,

1959; Park and Payne, 1963; Mhon, 1972). The effect of noise
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on repititive work may increase as the task loses it nove-
lity and the power of absorbing attention (WIKkinson, 1963).
Vol untary concentration on the relevant task would lead to
reduction in awareness of irrelevant peripheral stimuili.

The effects of noise appears to be limted to nonitoring-

type-task and to nental arithmetic (Loeb and Al luisi, 1971).

Soneti mes even for a | ong nonot onous task sone types
of noi se can produce inprovenent in performance. This is
probably due to increase in arousal. (K rk and Hecht, 1963;
VWarners and Hemstra, 1972).

(3) Way of presenting noise, duration of testing under

noi se, continuous or interrupted noise or patterened noi se,
types of noise used (Ex: Wite noise, Ar craft noise, Speech
noi se, etc.) (Smth, 1951; Broadbent, 1958; MBain, 1961,

Wi nstei n and Mackenzi e, 1966; Harris, 1972; Hartely and
Adans, 1974; Theol ogous, 1974; Benigus, 1975; Wnn, 1977).

(4) Dfferences in the instructions given: Deceptive in-
struction nmay be necessary in studies of noise (Harcum

1973) .

(5) Incentives given or not: WIkinson (1963) found that

noi se inpaired perfornmance when incentives were high.

Hence, nost of the time the results are contradictory.
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CHAPTER- Il

METMHUODUOL OGY

The study was designed to investigate the effects of

noi se on a nental and a notor task in children.

Subj ects:- Sixty children, in the age range of 9-12 years
were taken. They were divided into three age groups, each

group containing 20 children (10 nales and 10 fenal es).

The 'First' group consisted of children aged 9-10
years. The 'Second group included children in the age range
of 10-11 years and the children aged 11-12 years constituted
the 'Third group.

The subjects had to neet the following criteriain

order to be selected for the study:

(1) Subjects had to have normal hearing in both the ears,
through air conduction in the frequency range of 250 HZ -
8000 HZ at octave intervals. The subjects were screened

at 20 dB HL (ANSI, 1969) in the above said frequency range.
For this purpose, a portable audioneter (Mico MA-27) was
used with TDH 39 ear phones enbedded in MX-41/ AR ear
cushions. The audioneter was calibrated to ANSI (1969)

st andar ds.

(2) Subjects had to have an 1Qof at |east 90 as deter-
m ned on the Seqguin FormBoard (S.F.B.) and Devel oprent a
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Screening Test (D.S. T.).

Materi al s: -

(1) Dgit Cancellation Test: It is a test of concentration.

Here, nunbers from 1-9 are arranged in a randomorder in
rows. The subjects had to go through each row and cance
the nunber "9" with a pen as he/she read al ong. The subj ect
was asked to followthe rows horizontally and work as fast
as he/ she coul d, under both quiet and in noise conditions.
This test was used to find out the difference in the per-

formance of a nmental task under quiet and in noise.

(2) Tapping Board:- A tapping board with a stylus connected

to digital counter was used. It worked on D.C. supply. The
subj ects had to hold the stylus Iike "holding a pen" and

go on tapping with the stylus under both quiet and in noise
conditions. The nunber of tappings were displayed in the
digital counter. This test was used to find out the differ-
ence in the performance of a notor task under quiet and in

noi se.

A stop wat ch (Racer-Angl eo- Swi ss) was used to keep

the tinme alloted to each subject.

Noi se: - "Speech-Babbl e Noi se” was used in this study. Three
mal e speakers and 3 fenal e speakers were asked to read the

passages in their respective | anguages. The speakers were
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asked to read the passage aloud and to maintain the | evel

of reading as nonitored on the VU Meter of the tape-recorder.
Recordi ng was done in a sound treated roomw th all speakers
standing in a semcircle in front of the mcrophone at a dis-

tance of about 2 feet.

This choral reading was recorded on a cassette tape,
using a cassett deck (Cosmc, CO 88 XD) with a m crophone
(Philips LBD-8202 ). The noi se was recorded for a dura-

tion of about 15 m nutes.

The average | evel of the noi se was then determ ned,
using a graphic level recorder (B & K 2305). Any devi ati ons
in the peak, were within + 2 dBw th reference to average
| evel of the noise. A 1000 HZ tone was recorded at the

begi nning of the tape at the average | evel of the noi se.

The output | evel of the noise fromthe tape recorder
at different volune settings was determned using a cassette
tape recorder (Sony cassette corder, TC 95 A) and the sane
tape recorder was used to present the noise during the data

col | ecti on.

The out put noi se | evel was neasured using a sound
| evel nmeter (B & K 2209) with a condensor M crophone
(B & K4144) along with an adaptor (DB 0962) for one inch
M crophone at a distance of 3 ft fromthe tape recorder

kept at the sane height fromthe ground in front of the
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M crophone. A noise level of 85 dB was emtted by the tape

recorder at a volune setting of "3".

Test Procedure: -

To begin with, the subjects were screened for hearing
and intelligence. Those children who passed in screening

were included in the study.

Then the performance of each child was studied on the
two tasks, i.e., Dgit Cancellation Test (Task-1) and
Tappi ng Test (Task-11) under quiet and in noi se condition.
The two tasks under quiet and in noise were presented in
a randomorder. A quiet roomin the School served as the
testing site. Each child was seated on a bench before the
desk, confortably. The tape recorder was kept at a dis-
tance of 3 ft fromthe child directly in front of hiniher.

The tape recorder was kept at the ear |evel of the subjects.

The vol une setting of the tape recorder was kept at

"3" which corresponded to a level of 85 dB SPL.

Task - |I: Each subject was given a type witten "digit
cancel lation test”. The subject had to go through each
row and cancel the nunber "9" with a pen, as he read al ong.
Each subjects had to carry out the task under quiet and in

noi se conditions for two mnutes. The stop watch was switched

on' to keep the alloted tine. The first mnute perfor-

mance was considered as practice trial and the second m nute



per f or mance was consi dered for scoring.

Each subject was instructed separately for the two
experinmental conditions viz., in quiet and in the presence

of noi se.

Instructions R ven for Task-1I:

Under "Quiet" condition:

"Sonme nunbers are given below. Pl ease go through each
row and cancel the nunber "9" as you read al ong. Pl ease
followthe rows horizontally and work as fast as you can.
Wien | say "start" you should start cancelling the digits.
And when | say "stop" you should stop cancelling the digits.
I n between a marking will be made and you shoul d conti nue
to cancel w thout stopping and keep in mnd that you shoul d

not work in a reverse order".

Under "Noi se" condition:

"Sone nunbers are given bel ow Please go through each
row and cancel the nunber "9" as you read along. Pl ease
followthe rows horizontally and work as fast as you can.
There will be sone noise, comng fromthe tape recorder.

Do not attend to it and ignore that noi se. Wen | say
"start" you start cancelling the digits and when | say
"stop" you should stop cancelling the digits. In between a
marking wi Il be nade and you should continue to cancel wth-

out stoping and al so you should not work in reverse order".



Task - Il : Each subject was made to sit confortably on

t he bench and the tapping board was placed in front of him
over the desk within his reach. Then the subject was asked
to tap wth the given stylus. The digital counter was kept
facing the tester, so that the subject was unaware of the
digital display. Each subject had to carry out the task

in quiet and under noise conditions for two mnutes. Since
the first mnute performance was considered as practice
trial, the second m nute performance was considered for
scoring. Each subject was instructed separately for the
two experinental conditions viz., under quiet and in presence

of noi se.

Instructions given for Task-11:

Under Quiet:- "This is a tapping board. Please hold the

stylus like you hold a pen and go on tapping continuously
as fast as you can. Wen | say "start" you should start

tapping i mediately and when | say "stop" you have to stop

t appi ng".

Under Noise:- "This is a tapping board. Please hold the

stylus like you hold a pen and go on tappi ng continuously
on the tapping board as fast as you can. There will be sone
noi se fromthe tape recorder while tapping. Do not attend
to it and ignore that noise. Wen | say "start" you shoul d
start tapping inmediately and when | say "stop" you shoul d

stop tappi ng.



Scori ng: -
Task-1: Scoring for the digit cancellation test was done
by conputing the correct scores and the error scores. In

conputing the correct scores, the nunber of 9s correctly
cancel | ed was taken into consideration. In case of error
scores, the wong cancellations and t he nunber of 9 s un-
cancel | ed were taken into consideration. Since the first

m nut e perfornance was considered as practice trial, scoring
was done only for the second m nute performance. The nunber
of attenpts nmade by the subject refers to the total nunber

of digits scanned and cancel |l ed by the subjects.

Task-11: Here the nunber of tapping per mnute were noted
down whi ch was displayed in the counter. Since the first
m nut e perfornmance was considered as practice trial, scoring

was done only for the second m nute perfornance.



TABLE-

Means and standard deviation (S.D.) of the correct scores
obtained on the digit cancellation test (Task-1) under
Qui et and Noi se conditions by the three groups.

AGE QU ET NO SE LEVEL OF
wn IS D SI GN FI -
Mean "Cg | S.D Mam Gl > CANCE
24. 8 27.8 P<0. 05
5. 86
10-11 years 30. 2 8 & 32.6 5. 88 N S.
11-12 years 35.5 6. 81 36. 8 7.23 N. S.
NOTE: N. S statistically insignificant.
P<0.05 is, statistically significant at 0.05 |evel.

Co= Correct scores under Qui et .

Cy=Correct scores under Noi se.



TABLE-II

The range in the error scores obtained on the digit cancellation
test (Task-1) under Quiet and Noise conditions for the three groups

ACE QJ ET NO SE
n EQ" n ENII
9-10 yrs 07 0-7
0on " 0- 14 0-5
0-9
11-12  * 0-9

Errors under Quiet.

NOTE:  Eq

Errors under Noi se.

n
11



TABLE-III

Mean nunber of attenpts and the mean correct scores obtained
fromthe digit cancellation test (Task-1) under Quiet & Noise

conditions for the three groups:

ACE QUI ET NOI SE
ATTEMPTS | Mean " Co' ATTEMPTS | Mean " C\"
9-10 years 26. 6 24.8 29.1 27.8
10- 11 years 33.2 30. 2 34.8 32.6
11-12 years 38.3 39.8 36. 8
35.5

NOTE: Co = Correct scores under Quiet.

Correct scores under Noi se.

O
1



TABLE-IV

Means and standard deviation (S.D.) of the tapping scores obtained
on the tapping test (Task-11) under Quiet and Noi se conditions by

the three groups:

QU ET NO SE LEVEL COF
A GE SIGN FI -
Mean " To' S D | Man"T\'| S. D | CANCE

9-10 years 239. 6 47.1 243. 4 37.6 N. S.
10-11 years 266. 3 34.9 274. 8 35.7 P< 0.05
11- 12 years 273.5 33.4 283.9 30.9 P< 0.05

NOTE: N S. is, statistically insignificant.
P< 0.05 is, statistically significant at 0.05 |evel.
To = Tappi ng scores under Quiet.

Ty = Tappi ng scores under Noi se.
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CHAPTER- |V

RESULTS AND DI SCUSSI| ON

RESULTS:

Task - |1: The mean correct scores, their S D. and the ranges
in the errors obtained fromthe digit cancellation test under
qui et and noi se condition for different age groups are shown
in Table-1 and Table-11 respectively. Statistical difference
in the perfornance between under quiet and in noise for each

age group is al so presented.

Then, the mean nunber of attenpts nade (i.e. the total
nunber of digits cancelled) and the nean correct scores
under qui et and noi se condition for different age groups is
also represented in Table-111. The results obtai ned are al so

represent ed graphically.

Task - 11: Table-I1V summarizes the mean nunber of tapping
and their S.D. obtained fromthe tappi ng test under quiet

and noi se for different age groups.

Statistical difference for the performance between
qui et and noi se for each age group is also presented. The

results are also represented graphically.

By looking at the Tables I, 11l and IVit can be observed
that, the general perfornmance on both the tasks is increased

under "noi se" condition for all the 3 age groups. This is also

represented graphically. Wlcoxon signed rank test was used
to determine the significance of difference between the
scors under quiet and Noi se coditions (conovers,

In Task-1, the difference in the performance under "quiet"

and "noi se" condition was statistically significant (P< 0.05)
in the 9-10 years age group, but was not significant in the
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hi gher age groups.

If can be observed fromTables Il and Il respectively,
that the mean nunber of attenpts nade and the mean correct
score under noise conditionis greater than that of quiet,
and also the errors coomitted under noise is | ess when com
pared to quiet condition for all the 3 age groups. Anot her
observation that is made from Table-111 is, with increase in
age, the performance increases under Doth the conditions.

In other words there is increase in the nunber of attenpts
made (i.e., the total nunber of digits cancelled), the
correct score and increase in errors commtted with increase

i n age under both quiet and noise conditions.

The difference in the performance on Task-11 under
qui et and noi se condition was statistically significant
(P<0.05 inthe 10-11 & 11-12 years age group, but not in
the first group.

Fromthe Table-1V, it can be observed that the nunber
of tappings under "noise" is "greater” than that in "quiet"
condition for all the 3 age groups.

Anot her observation that can be made from perusing
Table-IVis, with increase in age, the performance increases
under both the conditions. |In other words, there is in-
crease in nunber of tappings done with increase in age, under

bot h qui et and noi se conditions.
Thus, fromthe results obtained, it can be said in
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general that, there is a greater inprovenent in the notor
task under noise (Task-1, which is a highly repetitive notor
task) than in nental task (Task-11, which involves nuch of

nmental ability than the notor ability).

DI SCUSSI ON: The results obtained in the present

study points out that there is a general increase in per-
formance in both nental and notor tasks, under "noise" in

all the three age groups, which can be attributed to noise -
I nduced arousal which is also reported by nany investigators.
(McBai n, 1961; 0l t mann, 1964; Wi nstein and MacKenzi e, 1966;
Poul ton, 1978; Qgden, R eck and Coates, 1979)

In case of Task-1 (Digit Cancellation Test), the per-
formance increased under noise than in quiet conditions in
all the three age groups but significant inprovenent was seen
in 9-10 years old group but not in the ol der age groups, in
terns of nunber of attenpts nmade and the nunber of digits
cancel l ed correctly. This inprovenent can be attributed to
the arousal reaction. It was also noticed that the nunber
of correct cancellation done is nore innoise, with errors

nmade remai ning the same under both quiet and in noi se conditions.

I ncreased arousal has |ead to superior perfornmance on
the digit cancellation test which requires the subject to
concentrate on the task. |Increase in enotional arousal causes
a narrowing of attention. This also supports the findings of

other investigators (Atman, 1964; O Malley & Popl owsky, 1971).
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It can also be noticed that, there is no difference
in errors made under both quiet and in noise condition in
9-10 and 11-12 years old groups. But the range of error
scores is high under quiet particularly in 10-11 years old
groups, and the reason for this is one or 2 subjects con-
tributed heavily to the error scores under quiet. There is
sone indications of greater variability in perfornmance under
noi se condition which woul d suggest agreenent with distrac-

tion arousal conpensation hypothesis (Sanders, 1961).

The absence of significant difference in the perfor-
mance of nental task in the higher age groups under quiet and

noi se can be attributed to -

1) the sinplicity of the task. Easier tasks are known to

be | ess affected by noise than nore difficult ones. (Broadbent,
1955) ;

2) noi se | evel used mght have been lowto bring about a
significant effect (arousal);

3) duration of testing was short and therefore no effect
was observed;

4) anmount of notivation, anxiety in subjects i.e., perso-
nality characteristics can also be attributed to the no effect

on performance.

Now comng to the Task-11, (tapping test which is highly."
repititive notor task, does not involve nmuch nental ability)
there is increase in the performance under "noise" in all the

three age groups, but significant inprovenent in the perfornmance
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was seen in higher age groups i.e., 10-11 and 11-12 year
old children.

Here, noise has not caused interference, rather it has
facilitated the performance in motor task. This increase in
performance in highly repititive motor task which is a mono-
tonous task, can be attributed to noise - induced arousal,
and these findings extend support to other investigations.
(McBain, 1961; Weinstein and Mackenzie, 1966)

Noi se may carry greater quality of urgency and continue
to act as an arousal stinmulus. The introduction of noise
m ght have caused more anxiety in children which resulted in
better performance in both mental and motor tasks. But this
does not support the findings of Barrett (1950); Shambaugh
(1950) and Smth (1974); Bailey, Patchett and Wiisell (1978).

The absence of significant effect of noise on notor
ability in 9-10 years age group can be attributed to sonme
of the reasons as said earlier [ike sinplicity of the task,
noi se level used, duration of testing, amount of motivation,

anxiety in subjects, personality aspects of the individuals.

Usual Iy "arousal" is viewed as necessary for good per-
formance and therefore the noise could be beneficial to
performance Noise can thus be 'beneficial' if it is arousing
and stinulating, and 'deletrious' if it is distracting, over-
arousing, or startling.

Anot her aspect that can be brought to notice is the
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i ncrease in performance of nmotor and nmental task (under both
quiet and in noise) with respect to increase in age. This can

be attributed to their maturity.

In conclusion, it can be said that 'noise’ facilitated
nore on the perfornmance of notor task than the nmental task

in children.



CHAPTER-V

SUMMARY AND CONCLUSI ON

Noi se is an unwanted sound which is undesirable and is
of no use to nman. Studies on the effect of noise on nental and
notor tasks in children are limted. The effects of noi se may

not be the same in children as in adults.

So the present study aimed to determne the effects of
"Speech Babbl e noi se of 85 dB SPL on the performance of a
mental task (digit cancellation test) and a notor task (Tapping
test) in children. Sixty children who had nornmal intelligence
and normal hearing age ranging from9-12 years were divided
into 3 age groups (9-10, 10-11 and 11-12 years). The two tasks
In quiet and under noi se conditions were randomy presented to

t he subj ects.

The results in the present study indicated that perfor-
mance in the nmental and notor tasks increased under noise
conditionin all the 3 age groups which was attributed to the
noi se-i nduced arousal. The greater variability in the per-

f ormance under noi se condition can be attributed to the dis-

traction - arousal hypothesis (Sanders 1961).

In case of nental task the inprovenent in the performnmance

I s because of enotional arousal which results in narrow ng of
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attention. Wereas in the case of notor task, noise may
carry greater quality of urgency and continue to act as

arousing stimuli.

In conclusion, it can be said that noise facilitates

nore in the performance of notor task than the nental task.
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