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Abstract 

 

Phonetic features can be acoustically characterized by the concurrence of 

particular cues.  They are not indivisible in the sense that they are 

indicated by a number of acoustic properties that are timing varying, 

relative and not graded (i.e. not representing one particular value, but a 

continuum of values). The paper, then, aims to present an investigation of 

the phonetic features of English spoken by Indonesian
2
. Following the 

development of systemic functional orientation on phonetics (e.g. Halliday 

& Greaves, 2008), the paper attempts to demonstrate the value of system 

network and the notion of rank in positioning phonetics in the language 

dimension taking the object of investigation as a case study focusing on 

one target phonetic feature, i.e. place of articulation within nasals 

(Matthiessen, 1987; cf. Matthiessen, 2007). 
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1
  Indonesian people (later called Indonesian) are permanent residents of the Republic of Indonesia. The 

national language of the country is Indonesian language which is used basically as the lingua franca in 

the country. Out of the national language, it is reported that there are 726 regional languages spoken 

across the country. 
2
  All data used in this study were recorded from the writer’s consultants; i.e. Indonesian students at EFL 

University, Hyderabad. Special thanks to them who were kind enough to lend their voices to this study. 
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1. Introduction 

Phonetic features which can be characterized by the acoustic cues differ with 

respect to their perceptibility. Acoustic properties can indicate the phonetic feature so that 

it is not indivisible. The properties as noted are time varying, relative and not graded (i.e. 

not representing one particular value, but a continuum of values). An investigation of the 

phonetic features of English spoken by Indonesian, then, is done as a case study. 

Following the development of systemic functional orientation on phonetics, it is primarily 

to demonstrate the value of system network and the notion of rank in positioning 

phonetics in the language dimension by taking the object of investigation focusing on one 

target phonetic feature, i.e. place of articulation within nasals. 

The paper is organized as follows: Section 2 provides a description of the 

phonetic features of consonants for their manners of articulation, voicing and places of 

articulation. Section 3 introduces the system network and rank in systemic functional 

framework. Section 4 describes the method employed in the investigation. Section 5 

discusses the results of the phonetic analysis of the findings and the value of system 

network and the notion of rank in positioning phonetics in the language dimension. 

 

2. Phonetic Features 

It is well-known that there are basically three target phonetic features, i.e. manner 

of articulation (the way how the air stream is obstructed), voicing (vibration of the vocal 

cords) and place of articulation (the place where the air stream is most obstructed) and it 

is found that they contrast within and between consonants whether they belong to 

plosives, fricatives or nasals. The three features are all characterized by particular 

acoustic cues or complex combination of different cues indicating their occurrence. 

In manner of articulation, plosives are produced by blocking off the oral cavity as 

well as the nasal cavity by raising the velum for the air stream. Releasing the occlusion in 

the oral cavity results in the characteristic burst of sound when the air stream backed-up 

in the oral cavity can flow again. Fricatives are produced by squeezing air through a 

narrow constriction at some point in the oral cavity resulting in seemingly random, 

higher-pitched noise, differing in intensity and diffusion over frequency ranges. And 
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nasals are produced by blocking off the oral cavity for the air stream and lowering the 

velum so that air can escape through the nose. 

In voicing, acoustically it is context-dependent. But basically, it distinguishes 

between voiced and voiceless plosives and fricatives. It is not distinctive for nasals since 

air can stream unhampered through the nasal cavity.
3
 For plosives and fricatives, an 

obstacle at some point in the oral cavity hampers the air stream. It results in an 

accumulation of air in the oral cavity which increases the air pressure. If the air pressure 

in the oral cavity approximates to the subglottal pressure, it will be voiced.
4
 When airflow 

lapses below a certain level, it will be voiceless because vocal cords stop vibrating. 

 

 

 

 

 

 

 

 

 

 

 

Fig.1: Articulators in Vocal Tract 

 

In place of articulation, plosives have two context-dependently acoustic cues, i.e. 

the burst frequencies associated with the stop release and the formant transitions. The 

efficacy of the burst is influenced by the subsequent vowel. For fricatives, the cues are 

frequency spectra and formant transitions. A concentration of energy in the higher energy 

frequency range characterizes posterior fricatives. For nasals, the acoustic cues to the 

place of articulation are determined in the oral cavity. The location of the occlusion in the 

                                                 
3
 It results in evading the application of, what is called, Aerodynamic Voicing Constraint (AVC) which 

according to that voicing requires two basic characteristics, i.e. the vocal cords must be appropriately tense 

and abducted and air must flow through the vocal cords. (see Ohala,  1997) 
4
 This condition infringes upon one basic requirement of the AVC, i.e. the airflow through the vocal cords. 
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oral cavity determines the particular oral resonance. Formant transitions, then, are salient 

cues. 

 

3. System Network and Rank 

In looking at a dimension in which a language is organized in such a way in 

context that it brings the sense of carrying characteristics as semiotic system, the notion 

of ‘stratification’ is important to consider in the perspective of Systemic Functional 

Linguistics. The stratification is designed to model the organization of language in 

context as a number of ordered subsystems; i.e. context, semantics, lexicogrammar, 

phonology and phonetics (Matthiessen, 2007). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Stratification. (From Halliday & Matthiessen, 2004: 25). 

 

The stratification covers comprehensively the range from meaning in context (i.e. 

context of culture and context of situation) to the manifestation of meaning in sound (i.e. 

sound materialized in the human body and in sound waves). System, then, develops 

within the stratification as the central category for representing potential organization at 

any stratum whether starting from phonetics or from context into system networks 
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considering the related entry. In the modeling of a given stratum, the dimension of rank is 

taken into account. It reflects a hierarchy of units for the basic realization pattern. Having 

the notations of rank and system network in stratification, it can be comprehended how 

the sound acts ‘as the resource with which the meanings of language are constructed.’ 

(Halliday & William S. Greaves, 2008: 11) 

 

4. Method 

Eight adults of Indonesian speakers of English were recorded for the investigation. 

Data were gathered by asking them to do two things, i.e. to elicit English words 

containing nasals /m/, /n/ and /ŋ/ and to narrate their experience in English. Subjects were 

directly recorded onto Sony IC RECORDER ICD-PX720 in SHQ monaural recording 

mode. The recordings were then transferred into a Fujitsu laptop computer using Sony 

Digital Voice Editor (ver.3.2.00) and then analyzed using PRAAT program. An 

evaluation version of the GoldWave digital audio editor is used for noise reduction and 

mp3 into wav file conversion whenever necessary.  

 

5. Discussion 

In this section, firstly, results are presented in spectrograms for showing the 

spectral characteristics. The movement of formants, then, is traced to give the acoustic 

information about the place of articulation of the nasals. Based on the description, the 

system network, then, is built and the rank is created. 

 

5.1 Spectral Characteristics of /m/, /n/ and / ŋ/ 

Nasals may not be easy to spot on spectrograms when the setting of bandwidth is 

not appropriate. In this case, the window length of the displayed spectrograms is 0.005 

second so that the bandwidth is 200 Hz; i.e. 1/ 0.005 sec. The view range is from 0 Hz to 

5000 Hz and the dynamic range is 20 dB. 

The spectrograms of simmer, sinner and singer respectively are given in figures 3, 

4 and 5. The figures show that /m/, /n/ and /ŋ/ have a bar indicating energy near the base 

line at around 300 Hz. Also, there is some energy present in the 2000 Hz – 3000 Hz 

region. 
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Fig. 3: The spectrogram of simmer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: The spectrogram of sinner. 
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Fig. 5: The spectrogram of singer. 

  

 Observing the faint formants in the region of 1000 Hz – 2000 Hz, it corresponds 

to a resonance of the body of air which is behind the closure. The formant of /m/ in 

simmer which is about 1200 Hz is lower than one of /n/ in sinner which is about 1600 Hz. 

And the faint formant of /ŋ/ in singer is the highest, i.e. about 1800 Hz.  Hence, this can 

be used to distinguish the place of articulation of nasals. In labial nasal, the closure is 

formed at the lips which results in the large size of the body of air. In alveolar nasal, it is 

formed with the tongue blade at the alveolar ridge. It brings the narrower size of the body 

of air. Then, in velar nasal, it is formed by raising the tongue body to make contact with 

the soft palate (vellum) with consequence that the oral closure is very short. It is, then, 

noted that there is an increase of frequency when the closure moves back because the size 

of the body of air decreases. 

Another way distinguishing the place of articulation within nasals is by observing 

the movement of the formants in the surrounding sounds. From the spectrograms above, 

it can be noticed that F2 and F3 of /i/ fall before bilabial nasal, are level before alveolar 

nasal and rise before velar nasal. The movement is the consequence of different formants 

in vowel /i/ and the nasal. It is observed that from labial to velar nasals, the frequency 

increases in the vocal tract. Hence, the falling movement of F2 and F3 of /i/ occurs before 
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/m/ and the rising one before /ŋ/. The level movement of F2 and F3 of /i/ before /n/ is 

presumably caused by the approximately same frequency of them. 

 

5.2 System Network and Rank of Nasals 

Matthiessen (1987) has drawn a system network for organizing the phonetic 

resources which is useful cross-linguistically as reproduced in figure 6 below. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6: Phonetic Resources (From Matthiessen, 1987: 33) 

 

The places of articulation for English nasals /m/, /n/ and /ŋ/ spoken by Indonesian 

speakers are tabulated in figure 7. 
5
 

 

 

 

 

 

 

 

Fig. 7: Places of Articulation of Nasals (Modified from Matthiessen, 1987: 38) 

                                                 
5
 In Indonesian, palatal nasal is available. And for some consultants in the experiment, /n/ is somehow 

dental.   
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The system network of English nasals /m/, /n/ and /ŋ/ spoken by Indonesian speakers is 

simply given in figure 8.
6
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8: System Network of Nasals (Modified from Matthiessen, 1987) 

 

In the spectrogram observation, it is found that the bar at around 300 Hz supports 

the idea that voicing basically is not distinctive for English nasals spoken by Indonesian. 

Furthermore, stop and nasal become entry condition for articulating /m/, /n/ and /ŋ/. The 

system network, then, makes it explicitly by putting those three into conjunction in entry 

condition plus labial for /m/, alveolar for /n/ or velar for /ŋ/. 

The idea of phonetic features emerging in a phoneme can be put in figure 9. And 

the rank in sound domain in which the phoneme occurs is given in figure 10. 

 

/ n / 

 

 

Fig. 9: Phonetic Features Emerging in / n / 

                                                 
6
 Though it belongs to the manner of articulation, stop is included to get the full picture in the system 

network for nasals.    
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Fig. 10:  Rank in Sound Domain: tone group – foot – syllable - phoneme. 

  

In the compositional layers for sound system above, there is phoneme n in the syllable 

ner, the syllable is part of the foot /sinner/ and the foot is part of the tone group // 1 ^  I / 

WASn’t a / sinner //.
7
  The tone group coincides with the clause I wasn’t a sinner. And 

the clause construes upwards till the meaning of context of culture as shown in figure 11. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 11:  Stratification and Rank. 

                                                 
7
 In the data, the tone for // ^ I / WASn’t a / sinner // is falling (tone 1) with marked tonicity, i.e. 

construing  an information unit with the focus on something other than the last lexical item. (For the 

taxonomy of intonation systems in English, see Halliday & Greaves, 2008: Chap. 5) 
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6. Conclusion 

Acoustically, phonetic features can be characterized by the concurrence of 

particular cues. The investigation of place of articulation as one target in phonetic 

features within English nasals spoken by Indonesian is done by observing the 

spectrograms. Using systemic functional perspective, a system network of places of 

articulation of the nasals is built up based upon the cues. The system network is, then, 

meant to fill the gap inter and intra stratum of expression. 

The rank created as the consequence of different constituents in sound system 

realizing a smaller unit downwards gives more specification of function in the 

hierarchical unit itself starting from phonetic features emerging in a phoneme. In turn, the 

value of system network and the notion of rank are considerable in positioning phonetics 

in the language dimension. The discussion explored above, in fact, does not cover all 

aspects present in place of articulation within the nasals. However, the selective 

description hopefully contributes more insights to phonetics and other systemic 

functional aspects. 
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