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Abstract  

Introduction: Bilinguals constitute a significant portion of speech-language pathologists’ (SLPs)  

caseloads. Insight into the cross-linguistic effect on voice is needed to guide SLPs to make  

linguistically-appropriate observations when working with heterogenous populations.  

Method: Nineteen female English-Northern Sotho bilinguals performed three speech tasks  

(reading, picture description and monologue) in each language. Acoustic analysis of mean  

fundamental frequency (f0), intensity, and articulation rate was conducted with Praat. A panel of  

blinded listeners reached consensus after independently reviewing the recordings during  

perceptual analysis of voice quality, resonance, and glottal attack.   

Results: The following statistically significant differences were found across and within the  

languages: The mean f0 was 204.61Hz in the Northern Sotho picture description yet 196.50Hz in  

the English picture description. The mean intensity of reading in Northern Sotho was 66.38dB  

whereas the mean intensity of reading in English was 65.09dB. Articulation rate was 3.78  

syllables/sec in English passage reading and 3.41 syllables/sec in Northern Sotho passage  

reading. Within English, passage reading elicited a significantly quicker articulation rate than the  

picture description (3.34 syllables/sec) and monologue (3.46syllables/sec). Within Northern  

Sotho, mean f0 was 203.83Hz in passage reading yet 191.11Hz in the monologue. Perceptual  

voice quality, glottal attack,  and resonance were comparable across languages.  
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Discussion/Conclusion:. Relationships between languages spoken, task performance, and vocal  

characteristics were observed in bilingual speakers. SLPs must consider the interaction thereof  

when working with bilingual voice clients.  

Vocal characteristics across speech tasks in English-Northern Sotho bilingual individuals:  

a comparative study  

Introduction  

Speech-language pathologists (SLPs) require a holistic understanding of the complex nature of  

voice to best-serve the heterogenous population with whom they interact [1]. Ample research  

supports the connection between internal factors, such as age, gender, anatomy, emotional state,  

ethnicity and voice [2, 3, 5]. However, a small number of studies have explored the relationship  

between voice and external factors, such as language and speech tasks, when striving to  

understand voice in its entirety [4 – 6].  

The extent to which language exclusively affects voice has received sporadic interest and  

remains unclear in recent research [7]. Interest in bilingualism continues to rise as bilingualism  

characterises contemporary society [9]. English has been the most studied language in cross- 

linguistic research; owing to its global dominance in education and business [8, 10]. Bilingual  

speakers’ vocal characteristics have been explored across English and other languages including:  

Japanese, Hebrew, Welsh, Mandarin, Korean, Cantonese, Arabian, Finnish and Russian [4, 5, 13  

– 16]. Fundamental frequency (f0) has been the most widely considered parameter in cross- 

linguistic voice studies, and is a salient feature of talker identity [8, 16]. F0 depends on the  

instantaneous configuration of the larynx as mediated by the language’s typical vocal tendency  

[13, 21].   
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Significant f0 differences were identified when equally proficient English-Japanese, English- 

Welsh, and English-Korean bilingual speakers read in their respective languages [5, 11, 11]. The  

English-Japanese bilinguals conversed in both languages indistinguishably from monolingual  

speakers of either language [5]. The English-Welsh speakers acquired both languages in  

childhood and routinely used both languages in adulthood  [11]. The English-Korean bilingual  

speakers were deemed proficient by an interviewer who was proficient in both English and  

Korean [11].   Reading in Japanese evoked higher pitch levels and wider f0 spans in male and  

female English-Japanese bilingual speakers [11]. The Welsh reading passage elicited wider f0  

span and higher maximum f0 from female English-Welsh bilinguals compared to English [11].  

Female English-Korean speakers presented with significantly higher f0 when reading in Korean  

[5].   

 Fewer studies have recognised speech tasks as a confounding factor [4 – 7]. The structured  

nature of reading may cause speakers to hyperarticulate and present with higher f0 measurements  

[5, 19, 33]. Spontaneous speech tasks, however, reflect the speaker’s true vocal nature in  

conversation [4, 20]. Bilingual speakers may employ language-specific laryngeal configurations  

that induce f0 variations in spontaneous speech [7].  Cross-linguistic f0 variations in spontaneous  

speech suggest that the language spoken, rather than task-type, contributes to language-based  

vocal differences [4, 7, 13].   

F0 variability has been observed across language pairs of differing origin in spontaneous speech  

although the direction of change has been erratic. In spontaneous speech, female English-Hebrew  

bilinguals presented with significantly higher mean f0 in Hebrew. Similarly, male English- 

Hebrew bilinguals presented with significantly lower mean f0 in English spontaneous speech [4].  

Female English-Cantonese bilingual speakers had significantly higher f0 values in English  
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connected speech [13]. Researchers acknowledged that languages have different phonetic  

settings to accommodate their different phoneme inventories, phonation types, pitch ranges,  

register, and prosody. These language-specific configurations of the vocal apparatus are thought  

to contribute to changes in f0 across languages [12]. Additionally, there is convergence on the  

idea that intrinsic features of tonal languages precipitate higher mean f0 [6, 11, 31]. Tonal  

languages present with increased lexical high tones in connected speech that could elevate f0  

measurements [31]. However, the inconsistent nature of differences in mean f0 across bilingual  

speakers suggest that f0 variations alone do not provide sufficient insight into the language effect  

on voice.  

In addition to differences in mean f0,  listeners may perceive language-specific vocal differences  

across rate, intensity, and perceptual parameters [4, 18, 21]. English-Mandarin and English- 

Korean bilingual speakers yielded comparable speech rates in English but spoke significantly  

faster in Mandarin and Korean [6]. English spontaneous speech presented with greater incidence  

of hard glottal attack and vocal fry in comparison with Hebrew connected speech [4]. No task- or  

language-specific effect contributed to changes in intensity across English, Mandarin, and  

Korean [6].  

Further multiparametric studies are needed to fully understand vocal characteristics as a function  

of language and speech tasks. A cross-linguistic voice study that investigated one of the African  

languages was not identified by the authors. Africa is a conducive context in which to investigate  

the language effect on voice as most of the population is thought to be multilingual [21]. It is  

estimated that 2, 110 languages are spoken across the continent [11, 22].  
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South African bilinguals present with an array of possible language pairs as 11 official languages 

are recognised [23]. Northern Sotho is one of the three most-spoken languages in South Africa 

[22]. Tonal languages such as Northern Sotho employ acoustic phonetic characteristics, 

including f0 variation, aspiration, and devoicing, to index meaning through lexical tone[1].  

Comparing the vocal characteristics of English-Northern Sotho bilinguals is expected to yield 

results comparable with the current body of research, while investigating a unique language pair. 

The following question is posed: do English-Northern Sotho bilingual speakers present with 

language-based vocal differences across speech tasks? 

Materials & Method 

A mixed between-within subject design was selected to quantify English and Northern Sotho 

vocal characteristics across a reading passage, picture description and monologue. 

Participants 

Nineteen English-Northern Sotho bilingual speakers volunteered to participate after viewing an 

advertisement about the study on social media platforms. The volunteers contributed to snowball 

sampling by suggesting prospective participants known to them. The inclusion criteria required 

participants to be: (1) female; (2) between 18 and 65 years old; (3) proficient in English and 

Northern Sotho; (4) presenting with normal hearing. 

The hearScreen application provides clinically valid pure tone audiometric screening results in a 

timely manner [24].  The hearScreen application confirmed that each participant had normal 

hearing. Each participant completed a questionnaire that required them to disclose their age, and 

information about their voice and languages. The mean age of the participants was 22.5 (SD = 
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7.85) years old and their ages ranged from 18 years old to 54 years old. All participants felt that  

they had normal healthy voices and confirmed that they had never been diagnosed with a voice  

disorder. The participants were considered proficient bilinguals if they reported communicating  

regularly in both languages, with a variety of communication partners, across home,  

occupational, and social contexts [25].Participants estimated how old they were when they  

acquired each language. They indicated the environments and communication partners with  

whom they used each language on a typical day.   It was seen as valuable to investigate these  

factors as language dominance may fluctuate across the lifespan based on language history, input  

and use [26]. This information is presented in Table 1. Including bilingual speakers allowed  

cross-linguistic comparisons to be made with each participant serving as their own control.  

Procedure  

Each participant was audio-recorded while performing a reading passage, picture description,  

and monologue in English and Northern Sotho. A Phillips VoiceTracer Audio Recorder  

(DVT1150) with standard settings was used to obtain audio recordings in a sound-attenuated  

booth. Verbal and written instructions were provided and required each participant to speak in  

their most natural comfortable voice. Participants were encouraged to take brief breaks between  

recordings to combat fatigue.  

Speech tasks. The task-effect on voice is not novel [6]. The reading passage, picture description,  

and monologue tasks were selected to elicit semantically matched samples, in structured and  

unstructured tasks, across languages. The languages were counterbalanced, and the sequence of  

speech tasks was randomized to control for order effects. Some speech tasks, such as sustained  

vowel phonation and tone sweeps, rely solely on the physiology of voice so they do not  
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functionally represent voicing for speech [27, 28]. The authors of this study saw it valuable to  

investigate vocal characteristics in connected speech tasks that have been included in previous  

cross-linguistic studies [4, 6, 7].  

The Reading Passage. The Rainbow Passage has been used in cross-linguistic studies  

investigating the language effect on voice [6, 27]. The original Rainbow Passage amounts to 330  

words in 19 sentences in English [29]. It was translated to Northern Sotho and reviewed by a  

qualified linguist for this study. The Northern Sotho version amounted to 376 words in 19  

sentences. Participants had the opportunity to practice reading each passage 2-3 times before  

being audio recorded.  

The Picture Description. The “Cookie Theft” image from the Boston Diagnostic Aphasia  

Examination [30] has been used in previous cross-linguistic research as it elicits predictable  

abstract and concrete discourse from participants [6]. Video description and cartoon description  

tasks have been used in a similar manner [16, 17]. Participants acquainted themselves with the  

image and described the picture for approximately one minute in each language.  

The Monologue. A spontaneous, connected speech sample was elicited by asking participants to  

speak about a neutral topic, either “my family” or, “why I love South Africa” in both languages,  

for approximately 1 minute each. The same topic was used per participant across languages.  

Data Analysis  

The voice analysis protocol is presented in  Table 2. The acoustic analysis was similar to Lee and  

Sidtis’ [6] method.  Praat software [32] was used to conduct acoustic analysis of mean f0,  

intensity, and articulation rate across all recordings. Silent periods exceeding two seconds were  
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removed prior to analysis so that the articulation rate could be obtained as a sensitive estimate of 

actual speech execution time [34]. The perceptual analysis was similar to Nevo et al. [4]. Three 

SLPs comprised the blinded panel of listeners and conducted perceptual analysis.  Each SLP 

initially made an independent judgment before reaching consensus. All the SLPs were familiar 

with English and Northern Sotho.The monologue was selected for perceptual analysis as it best 

represents natural communication [35]. 

Voice quality, or overall sound quality of the voice, was rated using the GRBASI 4-point rating 

scale [31]. The GRBASI scale rates the grade of overall voice quality, roughness, breathiness, 

asthenia, strain, and instability individually from 0, equalling normal, to 3, equalling severe. In 

the nominal scale, resonance was rated as nasal, oral, or throaty depending on the cavity in which 

most sound energy was perceptually produced [4]. Glottal attack refers to the initial adduction of 

the vocal folds and was characterized as adequate, soft, or hard [4].  

Descriptive and inferential statistics were conducted using the Statistical Package for the Social 

Sciences. The Shapiro-Wilk test was used to test the continuous variables for normality. Since 

the underlying process distribution of the majority of the continuous variables differed 

significantly from normality (majority of Shapiro-Wilk p-values < 0.05), non-parametric tests 

were deemed appropriate when conducting statistics on the continuous variables. In recent 

statistics literature, there is a vast collection of non-parametric tests and these methods have been 

shown to perform well (or very similarly) to their normal theory counterparts [36, 37] and 

outperform their parametric counterparts under certain conditions. For example, researchers [36] 

have shown that nonparametric tests using ranking procedures outperform their parametric 

counterparts when the distribution is skewed or peaked [36], which is typically the case in 

practice. Further motivation for the use of non-parametric tests is the fact that n < 30. It is well-
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known that the Central Limit Theorem (CLT) “comes to the rescue” when continuous variables  

are non-normal when the sample size is 30 or larger [38]; however, this is not the case for the  

current study.  The median and interquartile range were considered along with the mean and  

standard deviation of mean f0, intensity, and speech rate in the English and Northern Sotho  

speech  tasks. The non-parametric Wilcoxon signed-rank (WSR) test was used to compare mean  

f0, intensity, and speech rate as they presented across the English and Northern Sotho reading  

passages, monologues, and picture descriptions  The non-parametric Friedman’s test was used to  

determine whether there are significant differences between two or more related groups, for  

example, the Friedman’s test was used to compare the acoustic parameters, of mean f0, speech  

rate, and intensity, across speech tasks within the English group and conducted separately for the  

Northern Sotho group. Pairwise testing (represented in a standardized form by the letter  Z) was  

conducted if significant task-based acoustic differences were found within either language in the  

Friedman’s test. The GRBASI scale measured voice quality and the nominal scale rated  

resonance and glottal attack in the monologue tasks. The categorical perceptual variables  

obtained from the GRBASI and nominal scales were analyzed using McNemar’s test (for 2x2  

crosstabulations) and the test for marginal homogeneity (for crosstabulations greater than 2x2).   

Results  

The comparison of the voice characteristics in English-Northern Sotho bilingual speakers across  

speech tasks is presented according to the outcomes of the acoustic and perceptual analysis.  

Acoustic analysis  

Table 3 presents the statistical comparisons of mean f0, intensity, and articulation rate across  

speech tasks and languages. The picture description task elicited a significantly higher mean f0 in  
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Northern Sotho than in English (WSR = -2.938, p=0.002). Participants read with significantly  

greater intensity in Northern Sotho than in English (WSR = -2.113, p = 0.033). However, the  

participants read significantly faster in English than in Northern Sotho (WSR = -2.918, p =  

0.002). No statistically significant differences were identified in the monologue task.    

In English, the reading passage elicited a quicker articulation rate than the picture description  

task (Z = 3.488, p < 0.001) and the monologue (Z = 3.082, p = 0.002). In Northern Sotho, the  

participants presented with significantly higher mean f0 during the reading task than in the  

monologue (Z = 3.407, p < 0.001). As shown in Table 4, pairwise comparisons for intensity were  

not conducted as intensity did not differ significantly across speech tasks within either language.   

Perceptual analysis  

The GRBASI scale and a nominal scale were used to conduct the perceptual analysis as shown in  

Table 2. No statistically significant language-based differences in voice quality, resonance, and  

glottal attack were identified between the English and Northern Sotho monologues.   

Discussion/Conclusion  

The study aimed to determine if acoustic and perceptual voice parameters differed across speech  

tasks in English-Northern Sotho bilingual females and between the two languages. Significant  

language- and task-effects across the acoustic parameters of mean f0,  intensity, and articulation  

rate were identified. Perceptual voice quality, glottal attack, and resonance between the English  

and Northern Sotho monologues were comparable.   

Northern Sotho speech had a higher mean f0, although the difference was insignificant when  

compared with English overall. Lee and Sidtis [6] and Cheng [33] found that English-Korean  
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female bilinguals presented with significantly higher mean f0 during reading, picture description,  

and monologue tasks in Korean when compared with English. However, the mean f0 was only  

significantly higher in the Northern Sotho picture description than in the English picture  

description. The picture description task required participants to use predictable language to  

construct original discourse. The fixed-but-flexible nature of the picture description task may  

have revealed f0 differences across the languages that did not manifest during the unstructured  

monologue and the structured reading passage. These findings reiterate that task selection is an  

important factor to consider in cross-linguistic studies [8].  

Intensity has seldom been compared across languages, although it communicates the speaker’s  

emotional state and personality [6, 35]. Intonational accents, like those in Northern Sotho,  

specify f0 and intensity targets [39]. This intrinsic feature of Northern Sotho was hypothesized to  

induce greater intensity and higher mean f0 across all Northern Sotho speech tasks. However,  

only the reading passage ascribed to the anticipated trend. This suggests that the language-effect  

on voice cannot be solely delineated based on the intrinsic features of languages. No significant  

task effect on intensity was noted within the English samples and within the Northern Sotho  

samples. This finding corroborates with Lee & Sidtis [6] study; suggesting that the interaction  

between the language and speech task may moderate intensity to a greater extent than either  

language or task effects in isolation.  

Significant mean f0 differences were not identified between speech tasks in the English-language  

condition. However, significant differences in mean f0 presented between some Northern Sotho  

speech tasks.  Tonal languages, such as Northern Sotho, may have larger f0 ranges than non-tonal  

languages. Producing the lexical tones that characterize tonal languages requires greater f0  

modifications than producing intonation, as in non-tonal languages, alone [27]. The mean f0 was  
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significantly higher during the Northern Sotho reading task than during the Northern Sotho  

monologue. This suggests that f0 variations do not manifest in the same manner across languages  

even when identical elicitation tasks are used. Clear f0 contrasts within the Northern Sotho  

samples indicate that the tonal language may be more susceptible to f0 variations in specific  

speech tasks than non-tonal languages; in this case, English. A small number of cross-linguistic  

bilingual studies have investigated tonal languages [5, 6]. Of these studies, fewer investigated  

vocal characteristics across differing speech tasks [4-7]. Continued cross-linguistic research is  

needed to corroborate these findings with similar studies.   

All the participants in the current study were sequential bilinguals, and their acquisition of  

Northern Sotho preceded their acquisition of English. Many South Africans acquire English at  

school and continue speaking a tonal language at home [10]. Acquiring English as an academic  

language necessitates reading regularly in English [23]. It is likely that the participants were  

more familiar with reading aloud in English than in Northern Sotho as they would have had to  

regularly read aloud in English for academic purposes. Within the English samples, the English  

reading passage elicited a significantly quicker articulation rate than both the picture description  

and monologue tasks. Reading aloud may underscore a language’s acoustic properties as words  

are inadvertently hyperarticulated throughout the structured task [6, 19, 33]. The nature of  

reading aloud, paired with the participants’ familiarity with reading aloud in English, may have  

contributed to the English reading task eliciting significantly quicker articulation rates within the  

English tasks.   

The English passage reading appeared to mediate significantly quicker articulation rates both  

within the English speech samples and across the English-Northern Sotho passage readings. The  

English-Northern Sotho female bilinguals read significantly quicker in English than they did in  
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Northern Sotho. This result contrasts with English-Mandarin and English-Korean bilingual  

females who read significantly slower in English [6].  Articulation rates are thought to be quicker  

in tonal languages, such as Northern Sotho, where less semantic information is packed into each  

syllable [6]. On the other hand, English is characterized  by high-information density syllables  

with slow syllabic rate [6]. English was the participants’ non-native language in both the current  

study and in Lee and Sidtis’ [6] study. However, approximately 65% of South Africans are  

taught in English throughout primary school [40]. The quicker articulation rate evoked by the  

English reading passage in the current study may be ascribed to the participants’ familiarity with  

reading in English given the language’s role in South African education. This suggests that the  

higher mean f0 in the English reading task, both within- and across-languages, manifested as a  

function of this specific sample’s language acquisition history and daily language use.   

Most of the participants reported conversing in Northern Sotho at home with family. The  

participants may have had less experience reading aloud in Northern Sotho. Performing a  

relatively unfamiliar speech task, while being audio-recorded, could have caused some degree of  

stress that contributed to elevated mean f0 in the Northern Sotho reading task compared with the  

Northern Sotho monologue [27]. Mean f0 differences within the Northern Sotho samples suggests  

that the task-effect might be more transparent in tonal languages than in non-tonal languages,  

such as English. The current study proposes that the bilingual’s daily language use, and  

acquisition history, provides  valuable context within which to interpret the interaction between  

language, voice, and speech tasks.   

The monologue task was thought to best-represent natural communication [35]. No significant  

acoustic or perceptual differences manifested across the English and Northern Sotho  

monologues. Language-based acoustic fluctuations were most prevalent during the reading task.  
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When the reading task was compared with the monologues within each language, it was found 

that intensity and mean f0 differed uniquely in English and Northern Sotho respectively. The 

bilinguals read with a significantly quicker articulation rate in English yet read with a 

significantly higher mean f0 in Northern Sotho. Contrasting structured and unstructured speech 

tasks highlights the unique way speech tasks interacted with each of the bilinguals’ languages. 

SLPs may take cognizance of possible language and task effects in practice by assessing and 

treating bilingual voice clients using multiple structured and unstructured elicitation tasks in 

more than one language. 

In conclusion, the language spoken by an individual may be an acquired influence on voice. 

Differing manifestations of acoustic voice parameters across and within English and Northern 

Sotho samples suggest that different languages do not interact with speech tasks in a universal 

manner. Acoustic analysis may reveal vocal characteristics that are neither perceptually obvious 

to the SLP nor evident in only one of the bilingual’s languages. Isolating language as an acquired 

influence on voice remains challenging as there are limited opportunities to control for 

proficiency in linguistically-diverse contexts. A potential drawback of the current study is that 

proficiency in English and Northern-Sotho was based on the participants’ self-reports as a valid 

language proficiency screening tool was not available for the English-Northern Sotho bilingual 

populace. The bilingual speaker’s language acquisition history and daily use may inform 

interpretation of differing vocal characteristics across languages and speech tasks. SLPs require 

further insight into the cross-linguistic effect on voice is to inform best-practice in clinical 

assessment, treatment and decision-making when working with bilingual voice clients.  
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Table 1 The participants’ estimated ages of acquisition of English and Northern Sotho and current  

daily environmental use of both languages  

Acquisition and daily use English Northern Sotho 

  n % n % 

Period of acquisition         

  First language 0 0 17 89.5 

  Preschool 11 57.9 1 5.3 

  Primary school 8 42.1 1 5.4 

Daily environmental use         
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  Home 6 31.6 18 94.7 

  Work 9 47.4 10 52.6 

  Social 14 73.7 13 68.4 

Daily communication partners         

  Family 6 31.6 17 89.5 

  Co-workers 15 78.9 8 42.1 

  Friends 17 89.5 13 68.4 

   

Table 2 Voice analysis protocol adapted from Lee and Sidtis (2017) and Nevo et al. (2015)  

Analysis Apparatus Speech Task(s) Parameters 
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Acoustic Praat software 

(v.5.4.56) 

[32] 

Passage Reading 

Picture description 

Monologue 

Mean f0 

Intensity 

Articulation rate 

Perceptual GRBASI scale 

[33] 

Nominal scale 

Monologue Voice quality 

Resonance 

Glottal attack 

  

Table 3 Mean, standard deviation (SD), median, and interquartile range of the mean f0, intensity, 

and speech rate across English and Northern Sotho speech tasks 

Acoustic 

parameter 

English Northern Sotho WSR p-value 

  Mean 

(SD) 

Median IQR Mean 

(SD) 

Median IQR     

Fundamental 

Frequency 

                

(Hz) 

199.57 196.53 19.6 203.83 197.71 25.88 -1.29 0.21 
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Passage 

Reading 

(-21.79) (-19.60) 

Picture   

description 

196.50 192.81 34.75 204.61 199.11 34.06 -2.94 0.002* 

(-23.18) (-19.49) 

Monologue 194.87 190.47 35.36 191.11 184.56 23.17 -1.29 0.21 

(-24.83) (-21.70) 

Overall 196.98 194.87 21.01 199.85 194.16 21.39 -1.65 0.10 

(-22.30) (-18.70) 

Intensity                 

(dB) 

Reading 

passage 

65.09 64.23 4.06 66.38 65.34 5.59 -2.11 0.03* 

(-4.14) (-4.28) 

Picture 

description 

65.01 62.88 3.71 65.88 63.53 7.71 -1.65 0.10 

(-5.00) (-4.70) 

Monologue 64.38 62.55 5.29 63.79 61.96 7.89 -0.97 0.35 

(-5.44) (-5.49) 

Overall 64.83 63.13 4.09 65.35 63.31 5.63 -1.15 0.27 
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(-4.57) (-4.35) 

Articulation 

rate 

                

(syllables/sec) 

Reading 

passage 

3.80 3.8 0.36 3.40 3.46 0.81 -2.92 0.002* 

(-0.30) (-0.51) 

Picture 

description 

3.40 3.43 0.91 3.67 3.71 0.41 -1.77 0.08 

(-0.52) (-0.421) 

Monologue 3.46 3.42 0.53 3.68 3.66 0.53 -1.85 0.07 

(-0.30) (-0.41) 

Overall 3.55 3.60 0.54 3.58 3.69 0.51 -0.04 0.98 

(-0.32) (-0.32) 

*Statistically significant (p < 0.05)  

Table 4 Task-based acoustic differences within English and Northern Sotho  

Language Acoustic 

parameter 

Pairwise comparison Pairwise Z-

test 

  p-value 
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English Articulation 

rate 

description - reading 3.49   <0.001* 

reading - monologue 3.08   0.002* 

monologue - description -0.41   0.68 

Northern 

Sotho 

f0 description - reading 0.00   1.00 

  reading - monologue 3.41   <0.001* 

    monologue-description 3.41   <0.001* 

*Statistically significant (p < 0.05)  

27




