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Abstract

Native and non-native identification is challenging but is very important in speech and speaker recognition. The current study 
was carried out with the aim of testing the categorization ability across three group of non-native listeners of Malayalam 
(children, young adults and older adults). Stimulus was presented in phonemes, words and sentence levels. It was found that 
there was significant difference across the three groups. The non-native listeners found it difficult to discriminate the native and 
non-native listeners at the phoneme level. At sentence level, the participants found it easier to differentiate the native and non-
native listeners.
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Introduction

Communication is the active exchange of ideas and 
information about one’s desires, needs, knowledge and 
perception through comprehension and expression [1,2]. 
Verbal communication is accomplished through spoken 
words and language, which may be accompanied by culturally 
appropriate normal gestures and facial expression. The 
speaker must communicate the information in an acoustic 
signal/sound generated by the human vocal tract, which is 
referred to as speech production. While the process by which 
listeners perceive, interpret, and comprehend the sounds of 
language is known as speech perception.

The accuracy of speech perception and recognition depends 
on a wide range of talker-, listener-, and utterance-related 

characteristics, all of which can vary across communicative 
situations [3]. Both the speaker and the listener must put 
efforts to reach mutual understanding for communication to 
be successful, if not, the burden of communication will fall 
on one of them or may result in communication breakdown. 
For listeners to successfully decode an utterance, they 
must be able to reliably discriminate the speech sounds of 
a particular language. The speech signal presents listeners 
with a multitude of acoustic information, along different 
auditory dimensions, that lies within the limits of human 
hearing [4].

Perceiving speech is not simply a task of attending to these 
auditory dimensions equally, but it is a critical task on how 
listeners integrate the multiple dimensions to successfully 
map them onto speech sound categories. It is commonly 
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known that non-native speech typically contains acoustic-
phonetic properties that deviate from average native speech 
properties [5,6]. In intercultural interactions where native 
speakers converse with non-native speakers or when non-
native speakers speak with native speakers, there are 
asymmetries of power that result in inequalities [7]. To 
distinguish between native and non-native speech, which is 
a key skill, the listener must use auditory qualities of native 
speech that are distinct from non-native languages.

However, several factors influence the speech perception by 
native listeners. The first is the level of variability, where 
listeners are given spoken word lists with a high level of 
stimulus variability, word recognition accuracy declines 
and reaction times rise [8]. Second, familiarity with the 
talker’s voice and articulatory features by the listener 
increases word recognition accuracy in difficult listening 
situations. Third, the lexical properties of the specific 
words in a stimulus set have a significant impact on overall 
intelligibility. That is, words that are lexically easy and 
have few phonetically similar neighbors are recognized 
more readily than words that are lexically hard and have 
a lot of these neighbors. Finally, talkers with high levels 
of articulatory precision often had more understandable 
speech than talkers with low levels of articulatory precision 
[8]. Along with linguistic factors, the listener may also rely 
on non-linguistic factors to discriminate between native 
and non- native speakers.

Considering the aforementioned factors that affect speech 
perception, adults can accurately differentiate speech 
and group them according to their labels provided by the 
experimenters when compared to children [9]. On the one 
hand, children’s sensitivity to acoustic phonetic variations 
in the speech signal is less well understood. Researchers 
opine that 4- to 5-year-old children and adolescents often 
struggle with activities requiring explicit labelling or 
discrimination judgements [10]. Native and non-native 
discrimination research is an important and integral area in 
speech perception. However, there aren’t enough studies on 
listeners’ capacity to distinguish between native and non-
native speech. It is important to conduct this research as now 
a days, non-native speakers are substantially outnumbering 
native speakers of many languages [11,12]. Hence the 
present study aimed at investigating the native listener 
perception of native and non-native speech. In the current 
study, listeners’ explicit awareness of the speech variation 
was tested across three age groups at the phoneme, word, 
and sentence levels. The results advance the understanding 
of individual’s developing representations of this source of 
social-indexical variability.

Methods

Aim of the Study
To investigate the native listener’s perception of native and 
non-native speech.
Objectives
• To compare the scores of categorizations of native and 

non-native speech by native Malayali children, young 
adults and older adults across sounds, words, and 
sentences.

• To compare the scores of categorizations of native and 
non-native speech across native Malayali children, 
young adults and older adults within sounds, words, and 
sentences.

Participants
The present study involved 60 native Malayali speakers who 
were divided into three groups based on their ages. The first 
group included 20 children between the ages of 10 and 12 
years; the second group included 20 young adults between 
the ages of 18 and 25 years; and the third group included 
20 older adults between the ages of 55 and 70 years. All the 
participants had Malayalam as their first language. All the 
participants had normal hearing sensitivity with no history 
of sensory or motor problems. This was informally tested by 
a speech language pathologist (SLP).

Materials
The stimuli included 10 phonemes, 10 words and 10 
sentences from Malayalam language. Each of these stimuli 
were recorded from 5 native and 5 non-native Malayalam 
speakers in the age range of 21 to 24 years. After randomizing 
the order of these stimuli, the final stimuli track was created.

Procedure
Participants were comfortably seated in a quiet environment.  
and the final stimuli track was presented through circum-aural 
headphones. Before playing the stimuli to the participants, 
the operational definition of native and non-native speakers 
was explained to them. The participants were made to wear 
circum-aural headphones and the final randomized stimuli 
track was played at moderate intensity level corresponding to 
60 dB roughly. Each stimulus was presented for a maximum 
of two times only. Participants were asked to identify whether 
the stimuli presented was spoken by a native or a non-native 
speaker. They were instructed to provide scores of 1 and 0 
for samples they thought came from native speakers and 
non-native speakers, respectively. The responses from the 
participants were analyzed for accuracy. The response was 
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considered correct when the judgment was correct while the 
response was considered incorrect when there was a wrong 
judgment. The maximum score for the three set of stimuli 
(sounds, words, and sentences) was 30.

Results and Discussion

The mean scores on the speaker judgment task was computed 
for the phonemes, words and sentences in the three group of 
participants. Group 1 (younger participants) secured a score 
for 4.3 for phonemes, 6.34 for words and 7.2 for sentences. 
Group 2 participants secured a score of 5.2 for phonemes, 
7.76 for words and 8.2 for sentences. Group 3 participants 
secured a score 4.4 for phonemes. 6.2 for words and 7.78 for 
sentences. The first objective was to verify if there was any 
difference between phonemes, words and sentences. As the 
data did not abide by the properties of normal distribution, 
Friedman’s test was used and the X2 values obtained was 
2.34, 2.14 and 1.98 and the corresponding p values showed 
significant difference between the three groups. The second 
objective was an extension of the first objective where the 
accuracy on judgment task was compared for the three 
groups. Kruskal-Wallis test was used to verify if there was 
any significant difference and the X2 value obtained was 2.33 
(group 1 vs group 2), 2.33 (group 1vs group 3) and 1.8 (group 
1 vs group 2) for words and the corresponding p values 
showed significant difference between the three groups. For 
phonemes there was no significant difference between the 
three groups. For sentences there was significant difference 
between group 1 and group 2, group 1 and group 3 (p<0.05). 
There was no significant difference between group 2 and 
group 3 (p>0.05).

The mean values suggested that the group 2 participants over 
performed the two groups for all the three linguistic units. 
Group 3 performed better than group 2 for all the linguistic 
units. Discriminating native and non-native speakers was 
difficult at the level of phonemes for all the three groups 
followed by words and sentences. Group 2 (younger 
participants) were able to differentiate native and non-
native speakers even at the level of words. While group 1 and 
group 3 participants exhibited difficulty in differentiating 
between native and non-native speakers even at the level 
of words. The current study is an exploratory study as the 
basic linguistic level at which the native speakers were able 
to differentiate between native and non-native speakers 
was not explored in the previous studies to the best of our 
knowledge. It was clear and evident that listeners regardless 
of their age found it difficult to differentiate between native 
and non-native speakers at sound (phoneme) level. At 
sentence level, participants of second and third group were 
comfortably able to differentiate between native and non-
native speakers. However, group 1 participants found it 
difficult to differentiate native and non-native speakers even 

at the level of sentences and this can be probably attributed 
to the limited exposure to non-native participants in this 
group. At word level younger participants performed well 
compared to the other two groups showing that native and 
non-native speaker discrimination is possible even at the 
word level.

Conclusion

The current study was carried with the aim of investigating 
native listener perception of native and non-native speech. 
Listeners (participants) were divided into three groups 
based on their age. Younger participants (group 2) over 
performed the other two groups for phonemes, words as well 
as sentences. Sentences were identified better compared to 
words and sentences.
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