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ABSTRACT This paper examined the effect of quarry noise on the speech perception of nearby residents and
traders. To do this, their phonetic variables were analysed. Fifteen people, staying near the quarry, who volunteered
to partake in the research, were assessed alongside another group of fifteen people not staying near the quarry.
Twenty utterances were spoken thrice to each respondent in a quiet environment. Correct repetition of the
utterances served as marker for perception. Results show that all members of the control group perceived all the
utterances while twenty-seven percent of members of the experimental group perceived all the utterances. Contrary
to previous findings, the mean perception for short utterances by the experimental group is higher than that of
long utterances. Furthermore, because the utterances containing high frequency phonemes were less perceived,
evidently the hearing of most of the respondents in the experimental group has been affected by the quarry noise.

*Address for correspondence

INTRODUCTION

 One’s auditory system aids one in the per-
ception of sounds and this enhances adequate
interaction with and in the environment. Percep-
tion refers to “picking up” and interpreting in-
formation (Guski 1997). According to Guski, the
main purpose of the auditory system is to pro-
vide relevant information about objects and
events in the environment for the benefit of the
“perceiving organism and one’s intended actions”.
However, this is hampered in people with impaired
hearing. Hence in this paper, a perception experi-
ment is used to ascertain the extent to which quar-
ry noise has hampered speech perception in some
respondents.

Humans are vocal beings, and therefore
speech perception is important to them. Speech
perception is a process in which the sounds of
language are heard, decoded and understood.
In other words, speech perception entails hear-
ing, interpreting and understanding of linguis-
tic sounds. Hence, this paper centres on estab-
lishing the speech perception of selected per-
sons of Lokpaukwu indigenes.

Noise pollution affects human life negative-
ly and is a major impact of quarrying (Sreenivasa
and Ravanu  2014). Tampering with the environ-
ment tends to have a temporary or permanent
effect on the income flow of the average or low-
income people (Bewiadzi et al. 2018). Specifical-
ly, quarrying is rated among the activities that
impact negatively on the environment as well as
worsen the plight of the poor (IEG 2008). Such
was the case of Lokpaukwu people. Lokpaukwu
is located in Abia state of Nigeria and has a huge
deposit of granite thus miners were attracted to
mine this resource. However, various disadvan-
tages accompanied their venture. Uwakwe and
Ezeonyiwara (2014) have written on some of the
social and health implications of having a quar-
ry site in Lokpaukwu. Owing to various com-
plaints, bothering on ill health by the indigenes
of Lokpaukwu, the researchers embarked on this
research to discover if the hearing abilities of
those residing near the quarry site had been af-
fected by the quarry noise. This was done by
assessing their ability to perceive utterances
containing specific phonemes in short and longer
utterances. In other words, through revealing
the phoneme content of utterances that the re-
spondents can and cannot perceive, it can be
established if they have noise induced hearing
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loss or not. Hence, whereas there is an array of
studies that have discovered that quarry noise
causes hearing loss, there do not seem to be
many that have investigated specific phonemic
perception by those whose hearing has been
affected by quarry noise. This, therefore, is a
major contribution this paper will make.

Speech perception centres on mapping from
acoustic speech signals to phonemes (Holt and
Lotto 2010). According to them, though studies
have shown that acoustic cues can signal the
identity of phonemes, there are many inconsis-
tencies in the relationship of these cues to the
intended phonemes of a speaker and the per-
ceived phonemes of a listener. The inconsisten-
cy results from such factors as differences in
speaker anatomy and physiology, differences in
speaking rate, effects of the surrounding pho-
netic context and effects of the acoustic envi-
ronment such as noise or reverberation. They
therefore conclude that due to the inconsisten-
cies, listeners cannot perceive speech by sim-
ply detecting the presence or absence of cues.
Apart from these factors, familiarity with the lan-
guage being spoken can hinder or aid speech
recognition (Shi and Sanchez 2011). In this re-
search, native speakers of Lokpaukwu Igbo dia-
lect served as respondents, hence they were fa-
miliar with the dialect.

During speech communication, the speaker
produces speech and it is expected that the lis-
tener should perceive what is spoken. However,
at times, there tends to be distortions at this
stage of perception (Assman and Summerfield
2004). Noise is a major factor in these distor-
tions (Uguru 2014). Human ability to correctly
understand speech is hampered especially by
exposure to loud environmental noise such as
obtains in quarries.

Helfer and Wilber (1990) examined the effect
of reverberation and noise on some subjects’
perception of some nonsense syllables. The
subjects were made up of people that were thir-
ty-five years or younger and those that were
sixty years or older. They had varying degrees
of hearing loss. Some nonsense syllables were
recorded in a quiet environment and in cafeteria
noise. Their results show that both age and hear-
ing loss contribute to “senescent” changes in
the ability to understand speech in a noisy
environment.

Adiea et al. (2012) reveal the impact of noise
at a quarry located in Gunduwawa, a village, in
Kano State, Nigeria. Their findings show that
the average morning, afternoon and evening
noise levels on Sunday, a typical rest day are
37.83, 45.5 and 41.5 dB (A) respectively, while
the corresponding values for successive six
working days (Monday to Saturday) are 96, 101.4
and 83.6 dB (A) respectively. Hence, the integri-
ty of structures between three hundred and six
hundred metres respectively from the quarry was
affected. In the present research, the quarry was
located two hundred and fifty metres from resi-
dential areas, hence the effect of its noise on
perception of speech is evident.

Hebbal and Kadadevaru (2017) reveal that
the noise level of blasting machines is higher
than those of crushing machines. They advise
that people should be aware of the levels of noise
made by these machines and also be instructed
to use ear protective devices. Etusim et al. (2013)
conducted a research on a quarry at Uturu, a
community near Lokpaukwu, and discovered
that the level of noise generated by the machines
there was as high as 96.8 dB. These reports indi-
cate the high level of noise produced by ma-
chines at a quarry. The impact of such noise
levels on speech perception is obvious, as high
levels of noise make speech communication very
difficult and extended exposure leads to severe
hearing loss.

Ismail et al. (2013) conclude that noise is one
of the occupational hazards and environmental
pollutants in quarries, thus it leads to noise in-
duced hearing loss. In their research of some
quarries in northeast Asia, they reveal that the
knowledge, attitude and practice of scores of
the respondents (quarry workers aged between
18 and 50 years) used for the research were poor.
Hence, the high occurrence of noise-induced
hearing loss is attributable to factors such as
poor practice (failure to take necessary precau-
tions against the effect of noise) and old age. In
the case of the respondents used in this research
(particularly those who trade near the Lokpauk-
wu quarry site), they could have worn ear pro-
tection devices to avoid the adverse effects of
the noise.

From the foregoing, one can conclude that
quarries pose great danger to the human audito-
ry system. The activities that go on in a quarry,
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namely, ground vibration, drilling, blasting and
crushing of rocks result to excessive noise lev-
els, which cause noise induced hearing loss.
Gyamfi et al. (2016) reveal from their own work
on noise exposure and hearing capabilities of
quarry workers in Ghana, that forty-four percent
of their research respondents had hearing
threshold higher than 25 dBA with eighteen per-
cent and two percent of these having moderate
and severe hearing impairment, respectively.
Mwaguni and Munga (2015) in their work on the
effects and impacts of quarrying on forestland,
show that noise from the blasting operations
was traced as the main cause of hearing loss
among workers. The findings of Mwaguni and
Munga (2015) have some implications for the
present research although it is not centred on
quarry workers. As already stated, the trader re-
spondents selling to the quarry workers may
have been too close to the quarry that they
ought to have protected their ears from the
noise. Olusegun et al. (2009) who worked on the
impact of granite quarrying on the health of
workers and nearby residents in Abeokuta re-
port that out of twenty-three respondents they
studied, only one person had hearing impair-
ment. The reason for this low impact on the
sense of hearing cannot be determined. Proba-
bly, they protected their ears. Their findings need
to be further investigated in another research to
find out why there was a low incidence of hear-
ing loss.

The present paper centres on the analysis of
the phonemic perception of selected respon-
dents. Generally, phonemes can be classified into
soft and hard or bold phonemes (Maetzner 1874;
Schum 2013; Panda 2014). Soft consonants are
s, ƒ,    u, s, z and f (voiceless fricatives and affri-
cates). The sounds that are not soft are bold
phonemes. High frequency sounds are those
consonants that have significant spectral ener-
gy in the high frequency bands. On the con-
trary, most vowels have most of their energy in
the low frequency bands. Hence, phonemes are
categorised into high frequency and low fre-
quency ones. Ross (2009) shows that the most
common type of hearing impairment is that of
high-frequency loss, a situation where the per-
ception of sounds with higher frequencies is
not as good as that of sounds with lower fre-

quencies. People with this kind of problem have
difficulty in correctly identifying voiceless con-
sonants (high frequency sounds) like /t/, /k/, /f,
/u/,    and /s/. Since the soft sounds are also
mostly high frequency sounds, they will be cat-
egorised as high frequency sounds in this work.

Schum (2014) summarises the characteristics
of high frequency phonemes. Their intensity is
lower and their duration is shorter than the low-
frequency phonemes like vowels. Schum shows
that high frequency sounds are the softest and
fastest of sounds. Schum shows however that
they are also the most important sounds for
speech understanding. Consonants (particular-
ly voiceless ones) are high frequency sounds
hence they have a relatively low intensity while
vowels are lower frequency sounds thus they
have an average higher intensity. Consequent-
ly, consonants generally, are usually not per-
ceived by the hearing impaired.

Furthermore, number of syllables can affect
perception (Ferrand and New 2003). However,
only few studies have been done in this area
and those few are on monosyllables (Adi-Ben-
said and Most 2012). Studies show that long
utterances, because they have more phonemes
and syllables, have greater peak than shorter
utterances (Frauenfelder and Peeters (1990).
Also, long utterances or words are less likely to
have words that are similar to them. This facili-
tates their perception, contrary to shorter or
monosyllabic utterances, which tend to have
several words that sound similar to them. The
report by Frauenfelder and Peeters (1990) is con-
firmed by Kirk et al. (2000). Frauenfelder and
Peeters (1990) therefore recommend the use of
words of varying lengths in speech recognition
studies. This has been done in this paper.

Objectives

The main goal of the paper is to discover the
respondents’ level of speech perception. The
research targets at analysing the respondents’
perception of long and short utterances as well
as their perception of specific phonemes. The
final result will help deduce if the respondents
have perception problem, and if so, if their hear-
ing problem can be classified as noise induced
hearing loss.

ʧ, 

/ʃ/  
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MATERIAL   AND   METHODS

The area of research is Eziama Lokpaukwu in
Abia state of Nigeria. The noise levels of the
environment where the machines operated were
between 110 dB and 120 dB depending on the
machine being used. The experimental sample (fif-
teen willing respondents) reside close (250 me-
tres) to the quarry. The control group (also fif-
teen in number) do not live near the quarry. Both
groups were tested with the same utterances.

Data for the paper were mainly collected
through oral interview, which was conducted in
a quiet room environment with a voice of about
sixty decibels (60 dB). It was necessary to use
live voice so as to get an accurate result since
the respondents are exposed to live voice in
normal everyday communication. Also, being
timid, a taped voice could scare the subjects
who were kind enough to volunteer to partici-
pate (many were scared to participate in the ex-
periment). Twenty utterances were used and
three tokens of each utterance were spoken to
each respondent to preclude any variability in
loudness.  Also, one of the researchers is a fe-
male native speaker, as it has been shown that
gender is an important factor that affects speech
intelligibility and that female talkers receive a
significantly higher intelligibility score than male
ones (Bradlow et al. 1996; Markham and Hazan
2004). Hence, utterances were loud enough for
normal hearing.

Test Utterances

The researchers used word test to check the
subjects’ abilities to perceive a normal conver-
sation. Speech Perception Testing (SPT) is an
objective way to assess hearing. Experts in hear-
ing technology confirm this. According to them,
this testing is done at a conversational level to
try and mimic real-life listening situations of hear-
ing (Hearing Loss Association of America 2019).
They sum up the importance of speech percep-
tion test thus:

“Speech perception testing results yield cru-
cial information about patients’ current hearing...”

Since word, utterance and conversation are
almost synonymous, they are used as such in

this paper. By definition, a word is a single min-
imal meaningful unit of speech or writing, and it
can be used alone or in combination with other
words in forming a sentence. An utterance is a
spoken word or statement while a conversation
is a talk between two or more people.

Utterances used in this paper contain the
basic phonemes of the subjects’ language and
are mainly drawn from vocabulary on quarry and
its effects. Ruffin et al. (2016) shows that envi-
ronmental issues are best discussed in one’s
language. Also adopted, is the system of track-
ing language verbatim, as this system has been
described as important for comprehension (Allen
2016). It involves repetition and involves the
motor theory of speech perception, that is,
speech imitation. Respondents who faltered or
did not repeat all of the parts of an utterance are
rated as having not perceived the utterance
since half perception and non-perception hinder
speech communication.

The company had operated in the communi-
ty for four years and the residents were living
there throughout the period. A total of fifty-five
people were encountered in the quarry environ-
ment but only fifteen of them consented to share
information.

Hence, the number of willing people deter-
mined the size of the sample. These fifteen peo-
ple (aged between 35 and 70 years) comprise the
experimental group. They were twelve males and
three females. The control group was made up of
fifteen people (ten males and five females) living
outside the quarry environment. They were aged
between thirty-eight and seventy-five years.

Twenty test utterances were framed to elicit
repetition from the respondents. Fifteen Lok-
paukwu Igbo short utterances and five long ones
were used for the work. One-word utterances
and short utterances (two-word or three-word)
that are bi-syllabic or tri-syllabic are considered
short utterances. The utterances were spoken
thrice by a female native speaker to each respon-
dent (from the front view) from a distance of one
hundred and twenty centimetres. Respondents
were instructed to repeat the utterances. The
test utterances are as follows:

RESULTS

All the control group respondents perceived
all the utterances while only four (27%) of the
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experimental group perceived all the utterances.
Thus, it is inferred that the hearing abilities of
seventy-three percent (73%) of them had been
affected by the excessive noise from the quarry.
These are shown in the tables given.

 As can be seen from Table 1, only respon-
dents I, IV, VII and VIII perceived all the test
utterances. That is, they were able to repeat all
the twenty utterances. Other two respondents
could not repeat any of the utterances despite
the fact that each utterance was said three times.
These two results prove that the quarry noise
affected the speech perception of the residents.
In between these two extremes, the respondents
had varying perception levels, the highest be-
ing eighteen utterances while the lowest were
ten utterances. As has already been pointed out,
the utterances were common vocabulary on quar-
ry frequently used in the speech community.
Also, given the proximity of the speaker to the
respondents and the fact that she spoke from the

front view, all the respondents ought to have per-
ceived all the utterances under normal conditions.

Furthermore, the varying levels of the re-
spondents’ perception are attributable to the
location of their residences from the quarry. It is
not possible that all respondents would be re-
siding in one location. Thus, the variation ob-
served in their perception is traceable to varia-
tion in the location of their residences rather
than variation in speaker’s voice. It is possible
that those that had lower perception could be
those staying nearer the quarry. This could be a
further research. Table 2 shows the number of
respondents from the experimental group that
perceived/ or did not perceive the utterances.

 From Table 2, it can be seen that two utter-
ances, I and XIII, were perceived by all the fif-
teen experimental group respondents. Also, two
utterances, XVII and XX were the least per-
ceived as the two were perceived by five re-
spondents. Between the two extremes, there are
varying perception values for the other utter-
ances. Although the distance of the quarry to
the individual respondents’ locations could have
contributed to the variation in perception, this
paper is interested in looking at the effect of
type of phoneme on their perception of the ut-
terances. Thus the utterances, their length and
phonemic make up are shown in Tables 3 and 4.

 Table 3 reveals fifteen short utterances and
five longer ones. It can be observed that the short-
er utterances were more perceived than the long

Table 1: Experimental group’s perception of the
utter ances

Respondent Perceived Unperceived
utterances utterances

I 2 0 0
II 1 0 1 0
III 1 8 2
IV 2 0 0
V 1 4 6
VI 1 7 3
VII 2 0 0
VIII 2 0 0
IX 1 7 3
X 1 7 3
XI 1 1 9
XII 1 2 8
XIII 1 7 3
XIV 1 3 7
XV 1 0 1 0

Short               Utterances Gloss 

1. Áhà gị ́ /aɦa ɡɪ/  your name 
2. Ńkwụ́élú /nkwʊelu/ palm wine 
3. Ḿmìè  /mmie/  wife 
4. Éꜜgó  /eɡo/  money 
5. Ógwè  /oɡwe/  latrine 
6. Ụ́lọ̀ éꜜlú /ʊlɔelu/ storey building 
7. Ọ̀gị̀rị̀nyà /ɔɡɪɹɪɲa/ wealthy person 
8. Ụ́kpá  /ʊkpa/  poverty 
9. Égbéǹkúmè /eɡbeŋkume/ dynamite/explosive 
10. Ézè  /ɛzɛ/  king 
11. Krọ́shà  /kɹɔʃa/  crusher 
12. Ánụ́ꜜhé /anʊhe/  meat 
13. Ọ̀májìjìjì /ɔmaʤiʤiʤi/ vibration 
14. Sìád  /siad/  CIAD 
15. Lébrà  /lebɹa/  labourer 

Long Utterances 
ònyé dà ànáfụ̀ tá áꜜnị́ lá áká ńdí kọ́mpnị́? 
/oɲe da anafʊta anɪ la aka ndi kɔmpnɪ/ 
Who shall deliver us from the grip of this company? 
Óhwùhwù áꜜnị́ ànwụ́ chúwáhị́ ányá. 
/ohuhu anɪ aŋwʊʧuwahɪ aɲa/ 
Our village is gradually moving to extinction. 
Gbàzím égó. 
/ɡbazim eɡo/ 
Lend me some money. 
Ńdí fádá kpọ̀ rọ̀  únù òkù nwátà. 
/ndi fada unu oku ŋwata/ 
The reverend fathers seek your presence today. 
Ónyé kpátárá égó lè èkwú ụ́kà. 
/oɲe kpataɹa eɡo le ekwu ʊka/ 
He who has money, is allowed to say his opinion.  
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ones. Also to be noted is that three short utter-
ances have high frequency phonemes while four
long ones have high frequency phonemes. There
was no measure taken to include high frequency
phoneme in any utterance. That the longer utter-
ances have more high frequency phonemes could
be as a result of the incidence of having more
phonemes than the short utterances. In Table 4,
the longer utterances are analysed further.

 Table 4 shows that only one longer utter-
ance lacks high frequency sounds, and inciden-
tally, it is also the shortest. The same utterance,
gbazi m ego received the highest perception.

 The mean of short utterances perceived and
that of unperceived vividly show that more short
utterances were perceived.

 The mean perception for long and short ut-
terances appear to negate the findings of Adi-
Bensaid and Most (2012) that short utterances
are perceived less than long ones due to the lexical
competition encountered in the perception of the
former. The analysis and discussion of the result
will be handled in section under Discussion.

DISCUSSION

It can be observed in section under Results
that there is no table showing the perception of

Table 2: Total number of respondents from the
experimental group that perceived or did not
perceive the utterances

Table 3: Utterances, their length and phonemic make up (with or without high frequency phonemes)

Overall mean of perceived utterances = 10.8
Overall mean of unperceived utterances = 4.2

Utterance 
Number of 

respondents who 
perceived 

Number of 
respondents who 
did not perceive 

Aha gị 15 0 
Nkwụelu 13 2 
Mmie 9 6 
Ego 12 3 
Ogwe 9 6 
Ụlọelu 11 4 
Ọgịrịnya 14 1 
Ụkpa 10 5 
Egbenkume 10 5 
Eze 11 4 
Krọsha 12 3 
Anụhe 12 3 
Ọmajijiji 15 0 
Siad 10 5 
Lebra 14 1 
onye da anafụta anị la aka ndi kọmpnị? 8 7 
Ohwuhwu anị anwụchuwahị anya. 5 10 
Gbazim ego. 13 2 
Ndi fada kpọrọ unu oku nwata. 8 7 
Onye kpatara ego le ekwu ụka 5 10 
Total 216 84 

 

Utterance Number of 
high frequency 

sounds 

Utterance length Unperceived 

1. Aha gị 0 Short 0 
2. Nkwụelu 0 Short 2 
3. Mmie 0 Short 6 
4. Ego 0 Short 3 
5. Ogwe 0 Short 6 
6. Ụlọelu 0 Short 4 
7. Ọgịrịnya 0 Short 1 
8. Ụkpa 0 Short 5 
9. Egbenkume 1 Short 5 
10. Eze 0 Short 4 
11. Krọsha 2 Short 3 
12. Anụhe 0 Short 3 
13. Ọmajijiji 0 Short 0 
14. Siad 1 Short 5 
15. Lebra 0 Short 1 
16. Onye da anafụta anị la 

aka ndi kọmpnị? 3 Long 7 

17. Ohwuhwu anị 
anwụchuwahị anya. 1 Long 10 

18. Gbazim ego. 0 Long 2 
19. Ndi fada kpọrọ unu 

oku nwata. 2 Long 7 

20. Onye kpatara ego le 
ekwu ụka 2 Long 10 

 Total   84 
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the control group. This is because all the con-
trol respondents perceived all the utterances,
that is, they had one hundred percent percep-
tion. On the contrary, only four respondents from
the experimental group perceived all the utter-

ances. This indicates that the sense of hearing
of greater majority of the experimental group has
been affected by the quarry noise. Two vari-
ables are considered in the analyses:

The rate of the respondents’ perception of
utterances containing high frequency pho-
nemes versus those containing non high
frequency phonemes.
The effect of the length of the utterances on
the respondents’ perception, that is, analy-
ses of the rate at which the respondents per-
ceived short and long utterances.

In each variable, the total number of people
who perceived or did not perceive the utteranc-
es is determined. The analyses showing how
many respondents who perceived or did not
perceive each utterance are summarised in ta-
bles as shown in section under Results.

A total of two hundred and sixteen (216) ut-
terances were perceived while eighty-four (84)
utterances were not perceived as can be seen
from Table 2. Generally, therefore, more utter-
ances were perceived. However, only two utter-
ances, Aha gi and Omajijiji, were perceived by
all fifteen respondents in the experimental group.

Phonemic Analysis of the Respondents’
Perception of the Utterances

The phonemic analysis of the respondents’
perception of the utterances reveals the respon-
dents’ pattern of perception and also the lin-
guistic and non-linguistic reasons underlying
their perception. The analysis of soft and hard/
bold, and high frequency phonemes are taken
jointly. High frequency phonemes include the
voiceless consonants, such as /t/, /k/, /f/, /u/, /ƒ/
and /s/, while soft sounds include ƒ, t∫,  u s, z and
f. Hence, because the phonemes are almost sim-
ilar, they are analysed jointly under high frequen-
cy sounds.

Table 4: Long utterances and their soft/bold/high frequency phonemes

Table 5: Perception of short utterances by the
experimental group

Table 6: Perception of long utterances by the experi-
mental group

Utterance Number of high 
frequency sound 

Utterance length Unperceived 

Onye da anafụta anị la aka ndi 
kọmpnị? 3 Long 7 

Ohwuhwu anị anwụchuwahị anya. 1 Long 10 
Gbazim ego. 0 Long 2 
Ndi fada kpọrọ unu oku nwata. 2 Long 7 
Onye kpatara ego le ekwu ụka 2 Long 10 

 

Utterance Perceived Unperceived 

onye da anafụta anị la aka ndi 
kọmpnị? 

8 7 

Ohwuhwu anị anwụchuwahị 
anya. 

5 10 

Gbazim ego. 13 2 

Ndi fada kpọrọ unu oku nwata. 8 7 

Onye kpatara ego le ekwu ụka 5 10 

 

Mean of short utterances perceived = 11.8
Mean of short utterances not perceived = 3.2

Mean of long utterances perceived = 7.8
Mean of long utterances not perceived = 7.2

Utterance Perceived Unperceived 
Aha gị 15 0 
Nkwụelu 13 2 
Mmie 9 6 

Ego 12 3 
Ogwe 9 6 

Ụlọelu 11 4 

Ọgịrịnya 14 1 

Ụkpa 10 5 
Egbenkume 10 5 

Eze 11 4 

Krọsha 12 3 
Anụhe 12 3 
Ọmajijiji 15 0 

Siad 10 5 

Lebra 14 1 
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In Table 3, a display of the utterances con-
taining soft and high phonemes and the number
of such phonemes contained in the utterances
can be seen. From the Table, it is observable
that the following utterances were the least
perceived:

Judging from the respondents’ overall per-
ception of the utterances (the long utterances
particularly) the utterances containing the soft
and bold and high frequency phonemes were
less perceived than those without them. This
can be observed from the sixteenth, seventeenth,
nineteenth and twentieth utterances, which have
these phonemes. This assertion is based on the
fact that more number of people did not per-
ceive them. On the contrary, fewer (two) people
did not perceive the eighteenth utterance, which
is devoid of high frequency phonemes (see Ta-
ble 3). Since non-perception of high frequency
phonemes is associated with noise induced hear-
ing loss, it is evident from this analysis that most
of the experimental respondents’ hearing has
been affected by the quarry noise.

According to Ross (2009), speech compre-
hension depends more on hearing the higher
frequencies in the speech spectrum than the low-
er. Hence, missing out such phonemes in an ut-
terance can hinder the perception process (Ross
2009). Ross points out the importance of con-
sidering these high frequency phonemes when
producing hearing aids since speech sounds do
not strictly follow one another but rather over-
lap. Consequently, non-perception of one pho-
neme will tend to hinder the perception of con-
tiguous ones. Vitevitch (2002) shows that the
initial part of a word is important for quick and
accurate recognition of a spoken word. For the
vowels, the shape of the lips plays important
roles in visual reception of speech. The back
and round vowels /o/ and /u/ are the most visi-
ble, while the front unrounded vowels not in-
volving lip rounding like /e/ and /i/ have been
identified as the most audible (Thirumalai and
Gayathri 1988). This is seen in the first utter-

ance, aha        which has front unrounded vow-
els, and all the respondents perceived the utter-
ance. This, however, is not substantiated in most
of the other utterances. One may therefore con-
clude that it is not in all cases that the claims of
Thirumalai and Gayathri (1988) obtain. Masa-
pollo et al. (2018) in their own finding, conclude
that human perceptual system treats auditory
and visual speech information similarly. That is,
both are important for accurate recognition of
speech.

Analysis of the Effect of Length of Utterances
on the Respondents’ Perception

Concerning the effect of length of the utter-
ances on the rate of the respondents’ percep-
tion the long utterances were, generally, less
perceived than the short ones. At the syllable
level, vowels are usually more intense than con-
sonants and at the phrase level, syllables at the
end of an utterance can become weaker in inten-
sity (Klatt 1987). This is confirmed in this work
as it can be observed that long utterances were
the least perceived. A high number of people
(ten respondents) for instance, did not perceive
the seventeenth and twentieth utterances. Oth-
er long utterances, apart from the eighteenth one
gbazim ego, which does not contain soft or high
frequency phonemes, have relatively high val-
ues for non-perception, though it is also the
shortest among the long utterances. Generally,
therefore, the short utterances were better per-
ceived by the respondents. For instance, aha
gi, the first utterance, was perceived by all the
respondents. From Table 6, one can observe the
difference in the mean perception for short and
long utterances, as almost half of the long utter-
ances were not perceived. The mean of long ut-
terances perceived is 7.8 while the mean of long
utterances not perceived is 7.2. This result ap-
pears to negate the findings of Adi-Bensaid and
Most (2012) and some other scholars already
mentioned in this paper, that short utterances
are perceived less than long ones due to the
lexical competition encountered in the percep-
tion of short utterances, especially monosylla-
bles. It may however be argued that most of the
short utterances used for this work are not mono-
syllables. However, such an argument may not
hold since the few monosyllables among the test

1. Mmie 
2. ogwe  
3. onye da anafụta anị la aka ndi kọmpnị? 
4. Ohwuhwu anị anwụchuwahị anya. 
5. Ndi fada kpọrọ unu oku nwata. 
6. Onye kpatara ego le ekwu ụka. 

gị,  



QUARRY NOISE AND SPEECH PERCEPTION 23

J Hum Ecol, 69(1-3): 15-24 (2020)

utterances did not get the highest perception
value.

CONCLUSION

In this paper, the speech perception of peo-
ple staying near a quarry site has been assessed
using two phonetic variables, namely, length of
utterance and frequency spectrum range of pho-
nemes. The techniques of word test, tracking
language verbatim and speech imitation were
adopted. Fifteen consenting respondents stay-
ing near the quarry site at Eziama Lokpaukwu,
Abia state of Nigeria, were examined alongside
fifteen people staying far from the quarry site.
Twenty utterances (fifteen short and five long
utterances) were spoken thrice to each respon-
dent and they were instructed to repeat them as
a sign of perception or recognition. Only four
(27%) members of the experimental group were
discovered to have perfect (normal) perception
(that is, perceiving all the test utterances). On
the contrary, all respondents in the control group
perceived all the utterances.

The mean of overall utterances perceived by
the experimental group is 10.8 while the mean of
overall utterances not perceived by them is 4.2.
The mean of short utterances perceived by them
is 11.8 and the mean of short utterances not per-
ceived is 3.2. On the other hand, their mean per-
ception of long utterances is 7.8 while that of
unperceived long utterances is 7.2. Hence, their
mean perception of shorter utterances was dis-
covered to be almost double that of long utter-
ances, that is, 11.8 and 7.8, respectively. Thus,
long utterances were generally not as well per-
ceived as the short ones. This result negates
the findings and views of some scholars that
short utterances are less perceived than long
ones due to the lexical competition encountered
in the perception of the former. Also, generally,
utterances beginning with the rounded vowel, /
o/ were the least perceived, confirming earlier
findings that rounded vowels are less audible
than the spread ones. Finally, among the exper-
imental group, the utterances containing high
frequency phonemes were the least perceived
relative to those with low frequency phonemes.
This provides convincing evidence that most of
the respondents have developed noise induced
hearing loss, a condition indicated by non-per-

ception of high frequency phonemes. Hence,
the harmful effect of the quarry to the natives of
Eziama is evident.

RECOMMENDATIONS

Following the findings of the research, it is
recommended that quarry sites be located very
far from places of residence. Also, traders should
not sell close to the site without ear protectors.
Also, the company involved in the mining
should provide medical help in form of hearing
aids to the affected residents of the village.
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