
1. Introduction

All language subtly changes over time, mainly due to the influence of the 
younger members in the community (Labov, 1994). The adaptation of older 
speakers towards the community change has been discussed in much research 
and there is evidence that speakers can change some of their native language 
aspects after a critical period for language acquisition (Sankoff, 2005). Amongst 
those studies, Harrington et al. (2000) investigated the lifespan change of 
Queen Elizabeth II and whether this individual was influenced by the 
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community. The study examined English Received Pronunciation (RP), which 
is spoken only by a very small percentage of the British population with the 
highest status and is considered a non-regional English accent (Trudgill, 1983). 
RP has resisted many of the fixed features of the British mainstream dialects yet 
has somewhat been influenced by the non-standard accent (Harrington et al., 
2000). Some of these changes have been led by younger members of the 
community, and even the conservative Queen’s pronunciation has been affected 
by the modern trend. Therefore, the present paper aims to expand the previous 
study and to investigate whether the vowel change has occurred in other RP 
speakers, and if so, whether the direction of change is similar to the Queen’s 
and whether it is towards the community level. 

2. Background

Several researchers conducted the acoustic comparison of the vowels produced 
by the same Received Pronunciation (RP) speakers. Bauer (1985) found that 
the same speakers of RP have changed their vowels in the direction towards the 
community. Harrington et al. (2000) investigated the longitudinal data of the 
Queen’s vowel. The Queen is considered to be a ‘conservative RP’ speaker, 
described by Gimson (1966), indicating an accent used by the older generation 
or upper classes. It was assumed that the Queen is unlikely to be affected by the 
innovation and the community change. However, if there were a shift of 
Queen’s speech towards the community level, then the majority of adult RP 
speakers are likely to adapt their accents to the mainstream.

Harrington et al. (2000) examined an acoustic analysis of the vowels from 
the Christmas message broadcast by the Queen. The study compared the 
Queen’s stressed monophthongs from the 1950s data (1952, 1954, 1957) with 
the 1980s speech (1983, 1985, 1988) to see the language change in vowels over 
time. The change was then compared to the 1980s Standard Southern British 
(SSB) accent to investigate the direction of movement. Deterding (1997) 
illustrated that the SSB accent corresponds closely to ‘mainstream RP’ defined 
by Wells (1982). The SSB accent is regarded as similar in many ways to 
Received Pronunciation, but more likely to be spoken by most of the middle 
classes and by younger speakers.

The results in Harrington et al. (2000) indicated that the Queen’s vowels in 
the Christmas message have moved towards the community, but not yet fully 
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attained their SSB equivalents from the 1980s. Since the conservative RP 
speaker as the Queen has been affected by the modern trend, most adult 
speakers of RP would probably adapt to the community influence. In this 
paper, the monophthongs in four documentaries narrated by Sir David 
Attenborough will be analyzed and if there are changes that are similar to the 
Queen’s, then it can be the evidence for the language change occurring in 
general RP.

3. Data

The speaker chosen for this analysis is Sir David Attenborough, whose speech 
is publicly available. Attenborough was born in 1926 in England, educated at 
the University of Cambridge, and speaks with Received Pronunciation (RP). As 
a globally well-known nature documentary narrator, Attenborough’s career in 
narrating started in 1954, continuing to the present. His filmography spans six 
decades and includes documentaries such as Zoo Quest, Natural World, Planet 
Earth, and Our Planet. The narration of his longitudinal data is of a controlled 
style; thus, the language change of a single speaker over a lifetime could be 
investigated. 

Table 1 illustrates the data sources. Four recordings of documentary 
episodes were chosen and divided into two time periods; Earlier time periods 
include Zoo Quest for a Dragon (1956) and Quest Under Capricorn (1963) when 
Attenborough was in his thirties; while Our Planet: One Planet (2019) and Our 
Planet: Coral Reefs (2019) were included in the later period when the speaker 
was in his nineties. All of the documentaries have the voice-over narration 
where the speech was prerecorded. The audio was extracted, and transcription 

Table 1. Data sources

Earlier Later

Data Sources Zoo Quest for a Dragon (1956)
Quest Under Capricorn (1963)

Our Planet:
Our Earth (2019)
Coral Reefs (2019)

Duration 15min 47s
(6min 2s + 9min 45s)

26min 57s
(19min 25s + 7min 32s)

Number of Vowels 577 644
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was time-aligned through FAVE-Extract (Rosenfelder, et al. 2014) and 
Montreal Forced Aligner (McAuliffe et al. 2017) using the DARLA web 
interface (Reddy & Stanford, 2015) and the Vowels R package (Kendall & 
Thomas, 2010). 

The vowels to be examined were English stressed monophthongs1: [i, ɪ, ɑ, ɒ, 
ɔ, æ, ɛ, ɜ, ʊ, u].2 The total number of vowels earlier period was 577, and the later 
period has 644 tokens of vowels. The DARLA web interface provides the vowel 
categories for each token and the classification is based on the Carnegie Mellon 
University (CMU) dictionary, which is a pronunciation dictionary for North 
American English. There are differences between General American English 
and Received Pronunciation, thus, the data should be dealt with caution. In 
particular, RP has three low back vowels, while General American English has 
two. Therefore, the low back vowels were manually organized into lexical sets 
such as LOT, CLOTH, and THOUGHT (Wells, 1982). In this analysis, LOT and 
CLOTH were classified as AA (ɒ) vowels, and AO (ɔ) vowel stands for 
THOUGHT.3

‘Standard Southern British’ (SSB) is the accent spoken by the professional 
middle classes. The SSB data used in this paper is composed of five male BBC 
broadcasters producing continuous speech in the 1980s. The data was achieved 
from Deterding (1997)’s study, which reports the formant data from the 
‘Machine Readable Spoken English Corpus (MARSEC)’ (Roach, Knowles, 
Varadi, and Arnfiled, 1994). Comparing the vowel changes in Attenborough’s 
data and the SSB data provides evidence for the direction of shift in 
Attenborough’s vowel over time. Both the F1 and F2 of the vowels from SSB 
data and Attenborough’s recording were normalized using the Bark conversion 
formula from Traunmuller (1997). 

1. Harrington et al. (2000) and the SSB data analyzed the English stressed monophthongs. The 
same linguistic variables were chosen to compare the Attenborough’s change to the Harrington 
et al. (2000)’s study and SSB accent.

2. In both time periods, there were few stressed /ʌ/ tokens to investigate the lifespan change. 
Thus, /ʌ/ vowel was excluded; instead, unstressed schwa /ə/ was analyzed.

3. In Received Pronunciation, both LOT and CLOTH are /ɒ/ vowels, whereas LOT is /ɑ/ while 
CLOTH is /ɔ/ in General American English. This paper investigates the RP and, thus, LOT and 
CLOTH were combined as AA (ɒ). 
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4. Results and discussion

4.1. Schwa

Attenborough’s schwa vowel (ə) from the earlier period and later period were 
first compared. Linear mixed-effects model analyses were conducted separately 
on F1 and F2 of schwa vowels to determine whether there were changes over 
time. Any significant changes in either formant frequencies indicate the change 
in vowel qualities. 

Figure 1 is the plot for the schwa vowels in two time periods. For F1, the 
year was a significant predictor (Estimate=-0.468, SE=0.949, P<0.0001), 
suggesting that F1 of schwa in the later period is significantly lower than that of 
the earlier period. Year was not a significant factor for F2 (Estimate=-0.019, 
SE=0.044, P=0.661). 

The decrease in F1 of schwa can be explained by physiological aging. 
Previous studies (Xue & Hao, 2003; Linville & Rens, 2001) showed a downward 
shift of formant frequency, especially in F1, with increasing age. In Harrington 
(2006)’s study, the schwa of the Queen showed a long-term change in the 
Christmas broadcast between the 1950s and the 1980s with significant 
decreases in F1, F2, and F4. A similar pattern can be observed in Attenborough’s 
speech, indicating that the decrease in F1 of schwa is due to the process of 

Figure 1. Schwa vowels
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aging. 

4.2. Comparison to the Queen’s vowel change

The first two formant frequencies for each vowel of Attenborough’s speech 
across the two time periods were compared. If there were any significant 
changes in either formant frequencies, the direction was then compared with 
those of Queen’s vowel change from Harrington et al. (2000). 

Table 2 summarizes the direction of each vowel changes in Attenborough 
and the Queen. Attenborough has changed eight vowels in at least one formant, 
indicating that there were vowel changes in the speech over time. The Queen 
has changed at least one formant for all the vowels and by comparing the SSB 
data, the directions were towards the characteristic of the younger members in 
the community (Harrington et al., 2000). 

Attenborough’s [i, ɪ, ɒ, ɔ, ɛ, ɜ, ʊ, u] vowels have changed in the same direction 
as the Queen’s. In Harrington et al. (2000)’s study, F2 of Queen’s [ɪ, ɛ, ɜ] vowel 
has decreased from the 1950s to the 1980s, showing the direction towards the 
SSB speakers. The same direction can be observed in Attenborough’s /ɪ/ 

Table 2. Comparison of vowel change over time in Sir David Attenborough’s speech and 
the Queen’s speech from Harrington (2000)

Sir David Attenborough The Queen 
(Harrington et al., 2000)

F1 F2 F1 F2

IY (i) NS decrease decrease NS

IH (ı) NS decrease decrease decrease

A (ɑ) NS NS increase decrease

AA (ɒ) NS increase increase NS

AO (ɔ) increase increase decrease NS

AE (æ) NS NS increase decrease

EH (ɛ) NS decrease decrease decrease

ER (ɜ) NS decrease decrease decrease

UH (ʊ) NS increase decrease NS

UW (u) NS increase decrease increase
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(Estimate=-0.151, SE=0.073, P=0.404), /ɛ/ (Estimate=-0.231, SE=0.051, 
P<0.0001), and /ɜ/ (Estimate=-0.226, SE=0.041, P<0.0001) vowels where the F2 
has significantly decreased over time, indicating that the year was a significant 
factor. In Attenborough’s /u/ vowels, the year was a significant factor where F2 
has significantly increased (Estimate=0.305, SE=0.116, P=0.0098), which is the 
same direction as the Queen’s /u/ change. A significant change in F2 of /i/ 
(Estimate=-0.201, SE=0.989, P=0.0437) and /ʊ/ (Estimate=0.338, SE=0.1303, 
P=0.0222) vowels of Attenborough indicate that the year was a significant 
factor. The Queen’s vowel changes in /i/ and /ʊ/ is not as significant as 
Attenborough’s, but the direction of the Queen’s change towards SSB was the 
same as Attenborough’s.

Harrington et al. (2000) compared the Queen’s vowel and the SSB data and 
showed that the changes between the 1950s and 1980s of Queen’s vowel were in 
the direction towards the mainstream RP. Except for the low back vowels, all of 
the vowel changes in Attenborough’s data show a similar pattern as the Queen’s. 
In sum, Attenborough has changed his vowels over the lifespan and the 
direction is towards the community. It is thus concluded that an adult’s vowel 
change can be influenced by younger and lower social hierarchy members. 

Low back vowels in Attenborough’s speech show a different pattern 
compared to the Queen’s direction. The F2 of /ɒ/ has significantly increased in 
Attenborough’s data (Estimate=0.116, SE=0.539, P=0.035), while the Queen’s 
change is not as significant. In the case of /ɔ/ vowel, F1 shows a significant 
decrease in the Queen’s data, but both F1 (Estimate=0.227, SE=0.796, P=0.0056) 
and F2 (Estimate=0.356, SE=0.954, P<0.001) of /ɔ/ vowel has increased in 

Figure 2. /ɒ/ vowel and /ɔ/ vowel
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Attenborough’s speech, indicating that the year is a significant predictor. 
The two low back vowels were each plotted in Figure 2. In these vowels, 

Attenborough’s change direction is opposite to that of the Queen’s. Attenborough’s 
/ɑ/ is raised and /ɔ/ is lowered over time, which is the direction of a low back 
merger.

Figure 3 illustrates the distribution of two vowels in each time period. The 
distinction between the low back vowels in the earlier period has disappeared 
in the later data, and /ɒ/ and /ɔ/ vowels have overlapped. The two vowel 
categories moved closer to one another in the later period, showing a low back 
merger. The Queen’s data in Harrington et al. (2000), however, does not show 
any merger. The low back merger occurs commonly in many English dialects 
such as Canadian, Scottish, Irish, and American English, though it is not 
attested in Received Pronunciation. The increase in both formants in the 
THOUGHT vowel is unusual for RP speakers. The interpretation for low back 
vowel changes in Attenborough’s speech needs to be discussed. 

The first scenario is that Attenborough has been influenced by people 
whom he had worked with. The earlier data in this analysis were at the very 
beginning of his career, while the later period documentaries are from his 
nineties. In the earlier years, Attenborough had fewer chances to talk with 
dialect speakers than in his later periods. Over the sixty years, Attenborough 
has been recognized globally, exploring the world, and communicating with 
various people using different dialects. Thus, his speech may have been affected 
world-widely, although it is unclear why the low back merger alone has been 
affected in a different direction as the Queen’s. The degree of social saliency 

Figure 3. Distribution of low back vowels in earlier and later period
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that each vowel conveys might differ even in the same accent as the RP. The 
low back vowels in Received Pronunciation should be further investigated in 
terms of social saliency. 

A similar scenario is that Attenborough has been influenced by the com-
munity trend. Some younger RP speakers pronounce /ɒ/ raised so that it is 
closer to /ɔ/ vowel. There are cases of a low back merger in RP users who are 
born in the 1980s (Wikström, 2013). Attenborough might have been affected 
by these younger members’ vowel sounds. As he raised /ɒ/ vowel, Attenborough 
also lowered /ɔ/ vowel, pronouncing them closer. Instead of making the 
distinction between the two low back vowels, Attenborough pronounces the 
two sounds similarly. The distinction, that has been made in the earlier speech, 
might not have been an important factor in the later period; the words used in 
later period data may not have minimal pairs so that it can be used with both 
low back vowels. Also, the phonetic environment of each word might affect the 
vowel qualities. Further investigations on the individual word level are required.

The last to consider is the limitation of the data itself. The number of vowel 
tokens for the THOUGHT vowel in the earlier period is 48 and the later period 
is 28. Compared to the earlier period, the number of tokens is relatively fewer 
in the later period. There may be idiosyncratic sounds included in the limited 
tokens and therefore showed “seemingly” increasing in both formants. Thus, 
examining with more tokens might show different patterns.

4.3. Comparison to the SSB data

In this section, Attenborough’s vowels were compared to the SSB male data 
achieved from Deterding (1997). Harrington et al. (2000) examined the Queen’s 
vowel changes and compared them with SSB female data to see whether the 
Queen has moved towards the mainstream. The comparison of the Queen’s 
change direction with Attenborough needs to be taken with caution since there 
might have been other factors such as gender involved. Thus, a similar 
procedure has been conducted to see whether Attenborough’s vowels has 
changed towards the mainstream. The vowels of Attenborough’s recordings 
were directly compared to the SSB male data, which is composed of five male 
speakers. The average of both formant frequencies in SSB data were calculated. 
Then, both F1 and F2 in Attenborough’s vowels and the average SSB data were 
normalized using the Bark conversion, and each English monophthong were 
plotted, respectively. 
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Figure 4. Vowel plots of Attenborough and SSB Average.4

Figure 4 illustrates that in all of the vowels, the average SSB point is between 
Attenborough’s earlier and later vowels. This result indicates that the vowels in 

4. The earlier and later indicates Sir. David Attenborough’s vowels in two time periods, and 
average stands for the SSB average.
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the earlier period have moved towards and passed their SSB equivalents. The 
SSB data is achieved from the 1980’s recordings, whereas Attenborough’s later 
period is the speech from 2019. Since the SSB average is located between 
Attenborough’s earlier and later vowel points, it can be concluded that 
Attenborough has moved all vowels, including the low back vowels, towards 
the SSB data and attained the mainstream RP accent.

5. Conclusion

Attenborough’s vowels show significant changes in schwa and monophthongs. 
Except for the low back vowels, the direction was the same as those of the 
Queen’s illustrated in Harrington et al. (2000) study. When Attenborough’s data 
were compared directly to the SSB male data, even the low back vowels were 
moving towards the mainstream.

This paper focuses on the lifespan changes of Sir. David Attenborough. The 
same adult individual can change their vowel qualities over time and these 
vowel changes are not due to geographical influences, where people move to a 
different region and language changes occur by the second dialect acquisition. 
Changes in the first two formant frequency values indicate that most of the 
vowels in Attenborough’s speech have changed in phonetic quality over a sixty-
year period. These changes were mostly in a similar direction as the Queen’s, 
who shows the direction towards the SSB vowels. Low back vowels in 
Attenborough showed opposite direction as the Queen’s, resulting in the low 
back merger. When compared with the SSB male data directly, Attenborough 
does show the direction towards the younger mainstream RP users, and it 
indicates that the speaker made a shift toward the community level. 

Considering that the data from Harrington et al. (2000) and SSB are from 
the 1980s, the results of this paper can be used as a guideline for the RP 
changes occurring in the 21st century. The idiosyncratic change in low back 
vowels of Sir David Attenborough is an opportunity to expand the research. A 
further investigation of Attenborough’s speech with present-day SSB accents 
and acoustic analyses from other RP speakers will be necessary to speculate the 
vowel change in present Received Pronunciation. 



12 — Juhyung Cho

References

Bauer, L. (1985). Tracing phonetic change in the received pronunciation of British 
English. Journal of Phonetics. 13(1), 61-81. 

Deterding, D. (1997). The formants of monophthong vowels in standard southern 
British English pronunciation. Journal of the International Phonetic Association, 
27(1-2), 47–55. 

Gimson, A. C. (1966). An Introduction to the Pronunciation of English (1st ed.). 
London: Edward Arnold. 

Harrington, J. (2006). An acoustic analysis of ‘happy-tensing’ in the Queen’s Christmas 
broadcasts. Journal of Phonetics, 34(4), 439–457. 

Harrington, J., Palethorpe, S., & Watson, C. (2000). Monophthongal vowel changes in 
received pronunciation: An acoustic analysis of the Queen’s Christmas broadcasts. 
Journal of the International Phonetic Association, 30(1-2), 63–78. 

Harrington, J., Palethorpe, S., & Watson, C. I. (2000). Does the Queen speak the 
Queen’s English? Nature, 408(6815), 927–928. 

Labov, W. (1994). Principles of Linguistic Change. Vol. 1: Internal Factors. Oxford: 
Blackwell.

Linville, S.E., & Rens, J. (2001). Vocal tract resonance analysis of aging voice using 
long-term average spectra. Journal of Voice, 15(3), 323–330.

McAuliffe, M., Socolof, M., Mihuc, S., Wagner, M., & Sonderegger, M. (2017). 
Montreal forced aligner: Trainable text-speech alignment using Kaldi. Interspeech, 
498-502.

Reddy, S., & Stanford, J. (2015). A web application for automated dialect analysis. 
Proceedings of the 2015 Conference of the North American Chapter of the 
Association for Computational Linguistics: Demonstrations. 

Rosenfelder, I., Fruehwald, J., Evanini, K., Seyfarth, S., Gorman, K., Prichard, H., & 
Yuan, J. (2014) FAVE (Forced Alignment and Vowel Extraction) Program Suite 
v1.2.2. Philadelphia, PA: University of Pennsylvania. 

Sankoff, G. (2004). Adolescents, young adults and the critical period: Two case studies 
from ‘Seven Up’. Sociolinguistic Variation: Critical Reflections, 121-239.

Trudgill, P. (1983). On Dialect. Oxford: Basil Blackwell.
Trudgill, P. (2001). Received Pronunciation: Sociolinguistic aspects. Studia Anglica 

Posnaninsia, 36, 3-13.
Wells, J. C. (1982). Accents of English. Cambridge: Cambridge University Press.
Wikström, J. (2013). An acoustic study of the RP English LOT and THOUGHT 

vowels. Journal of the International Phonetic Association, 43(1), 37–47. 
Xue, S., & Hao, G. (2003). Changes in the human vocal tract due to aging and the 

acoustic correlates of speech production: A pilot study. Journal of Speech 



 Vowel changes in the speech of Sir David Attenborough — 13

Language and Hearing Research, 46, 689–701.

Juhyung Cho
jh1024c@snu.ac.kr


