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Abstract

This paper approaches variable rhoticity in Scottish Stan-

dard English (SSE) from a methodological, data-oriented

perspective. The main focus is on how to integrate within a

single sociolinguistic framework data that have been elicited

under different conditions (sociolinguistic interviews vs. cor-

pus data) and may therefore be incompatible when we take

a relatively simplistic approach to stylistic variation. The

article first models variation in such an unbalanced ‘patch-

work’ dataset in a holistic, unified analysis and thenproceeds

to deconstruct the results by taking a closer look at the

behaviour of the two main components of the data. While

previously reported trends in the development of coda-/r/ in

SSE accents are confirmed, it is also shown that, depending

on the precise nature of registers (or genres), productions

may be considerably more diverse and may go beyond a

simple projection of middle-class identities. The integra-

tion of different styles in a single interpretive framework is

challenging and far from straightforward.

1 INTRODUCTION

The linguistic phenomenon under scrutiny in this article is variable rhoticity—that is, the behaviour of the sound /r/ in

syllable codas—in Scottish Standard English (SSE). This topic has received a fair amount of attention from researchers

working in sociophonetic or sociophonological frameworks.Wealready have a solid knowledge base concerning (i) the

present-day variation of coda-/r/ in SSE, (ii) the central differences betweenworking-class andmiddle-class usage, (iii)
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certain language–internal factors that play a role as well as (iv) the precise articulatory processes that are involved in

certain kinds of derhoticisation. My agenda for this article is therefore not so much to add yet another, somewhat dif-

ferently angled layer of evidence to previous work, than to use the phenomenon at hand as a vehicle for exploring two

rather different, methodological questions. For one, what are the challengeswe face in quantitative analyses of unbal-

anced, ‘patchwork’ datasets—in other words, how can we model data that break down into subsets that are unequal

in size and in quality? And, more importantly, what is the potential of different subsets of the data for complementing

each other in a meaningful way and thus producing a coherent set of results after all? As I will explain in Section 3, the

basic classes of data that are compared are (a) spoken corpus data, taken from the Scottish component of the Inter-

national Corpus of English (ICE-Scotland, hereafter: ‘ICE’), and (b) recordings from sociolinguistic interviews, the latter

breaking down into further subsets. After presenting one possiblewayof approaching a complex,multi-source dataset

like this, the discussion will thenmainly be concerned with the reasons for the disparities and ‘rough edges’ that char-

acterise the results. Are they due to the differences between groups of speakers that go beyond what a statistical

model can reasonably control for, or are they due to fundamental differences in the quality of thematerial? Compared

to the average research article, previous findings from the literature will be treated somewhat cursorily (in Section 2),

in order to leave enough room for methodological explanation and discussion.

Themain question that is explored in this article is whether or not the corpusmaterials from ICE-Scotland fit into a

meaningful and interpretable socio-stylistic pattern when combined with the sociolinguistic interview data, although

they were collected under rather different conditions. As will be explained in more detail in Section 3, the interview

component breaks down into the following four specific tasks: (i) the reading of a short text; (ii) the task of continuing

the story presented in the text; (iii) answering further content-oriented questions based on the story and (iv) reading

a word list. The corpus data, on the other hand, are from the broadcast talks (‘btal’) component of ICE-Scotland, that

is, they consist of speeches transmitted via the radio and/or television. It is hypothesised that the following ranking of

styles will be returned, stating those styles first that are assumed to favour prestigiousmiddle-class variants: (1) word

list > (2) reading passage > (3) broadcast talks > (4) narrative task > (5) questions. In linguistic terms, frequencies of

more vernacular variants (trills/taps and zero-realisations) should increase in frequency in the indicated order, from

(1) to (5). This ranking makes conservative assumptions about different degrees of interactivity and intersubjectivity

that characterise different ‘tasks’ and thus communicative situations—assumptions that are in linewith Labov’s (1972,

p. 208; cf. Schilling-Estes, 2002) views on degrees of attention that are paid to speech:

∙ The reader of a word list is maximally focused on the linguistic items at hand and neither has a communicative

intention nor an intersubjective message to convey.

∙ When reading a text passage, the material is also given; the only intersubjective dimension is perhaps one of

expressivity, that is, trying to deliver the text in amore dynamic and appealing fashion.

∙ Regarding the genre of broadcast talks, we can safely assume that texts in this category are strongly prepared, with

a modest degree of spontaneity. The intersubjective element is strengthened somewhat because an audience is

addressed, even if the distance between it and the speaker is still considerable.

∙ When being asked to produce a short narrative based on a set text, speakers have no time to prepare and need to

respondmore spontaneously, even if this is still far from natural, everyday speech.

∙ Finally, follow-up questions based on the narrative (and the text) will be considerably more intersubjective as they

involve a dialogue between interviewer and interviewee. Conversational behaviour will be more natural than for

the contexts above.

This article is looking at the data from two perspectives. On the one hand, it will discuss ways in which a relatively

untidy, fragile ‘patchwork’ dataset of this type can be approached quantitatively; this aspect is in little need of

detailed discussion, because essentially a conservative, regression-based approach is taken. On the other hand, my

contribution engages with the question of data quality and exposes traditional assumptions concerning stylistic

variation to some criticism. For instance, is it sensible to differentiate between the ‘narrative’ and the ‘questions’ parts
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of sociolinguistic interviews? And do broadcast talks really take an intermediate position, or are they categorically

different in quality? The stance of this articlemust be a critical one to start with: intuitively, it may seem best to design

a sociolinguisticallymotivated study in a unifiedway, so that the quality of the data ismaximally supportive of the aims

of the research.When, therefore, a dataset is composed of apparently disparate sources (here: interviews vs. corpus),

we need to take extra care when interpreting our results. However, the present research is expressly concerned with

an exploration of both the challenges and the affordances of mixed data in sociolinguistics.

The remainder of this article is structured as follows. Section 2 briefly introduces SSE as a variety and provides the

basic research background necessary to understand variable rhoticity in the regional and social context of present-

day Scotland. In Section 3, I will explain the provenance and structure of the data, document how theywere annotated

and prepared for analysis, outline the statistical models I applied and point out where to find the published data and

analytic routines. Section 4 then presents the results. While the effects of the main social and language-internal pre-

dictor variableswill be discussed, themain focus of this part lies on the comparability—or, rather, compatibility—of the

different kinds of data included in the study. Amore detailed discussion of results is provided in Section 5, followed by

a few concluding remarks in the final section.

2 THE SOCIOPHONETICS AND SOCIOPHONOLOGY OF CODA-/r/ in SSE

SSE is the standardised variety of English used in Scotland.When Standard English became the norm in Scotland from

themiddle of the 18th century onwards (Millar, 2020, pp. 106−108), features of Scots—the national language of Scot-

land, which was undergoing dialectalisation at the time (cf. Millar, 2012, pp. 66−69)—were transferred into this new

standard variety. Differences between SSE and other standard dialects exist at all linguistic levels but are most con-

spicuous with regard to accent (Giegerich, 1992; Schützler, 2024a; Schützler et al., 2017; Stuart-Smith, 2008). This

article’s focus on SSE is reflected in the nature of the data selected for the investigation, as will be discussed in more

detail in Section 3.1; it also means that the following (necessarily brief) literature review will concentrate strongly on

middle-class usage.

SSE, like Scottish Englishes more generally, is assumed to come with a rhotic accent—an accent, that is, in which

the sound /r/ is realised as a consonant in words such as car, bird or better. Some text-book accounts contain subtle

qualifications—see, for instance, Stuart-Smith (2008, p. 64), who says that SSE is ‘generally rhotic’, or Wells (1982,

p. 410), who states that ‘[m]ost Scottish speech is firmly rhotic’. Jones (2002, p. 55) describes the loss of postvocalic /r/

as a typical middle-class feature, and Johnston (1997, p. 511) also reports increasing non-rhoticity, which he suspects

to originate in the urban Central Belt of Scotland. The following selection of empirical studies are presented in such a

way as to throw into relief the broad agreement of sociolinguistic studies. Subtlemethodological differences between

them, as well as the finer details in their results need to be glossed over for the sake of brevity. An excellent survey of

sources on the development and sociolinguistic variability of /r/ in Scotland is found in Stuart-Smith et al. (2014).

The first quantitative investigation of derhoticisation in Scottish English is attributed to Romaine (1978), who does

not inspect SSE as such but focuses on working-class children attending primary school. In her data, boys consistently

use higher proportions of tapped [ɾ] as well as fully vocalised (or derhoticised) variants (which I will label ‘Ø’), while

girls prefer the approximant. Based on the traditionally assumed correlation of female speech with prestige forms,

Romaine (1978, p. 156) concludes that working-class derhoticisation may superficially look like anglicisation but is in

factmotivateddifferently. In theirmuch later studyof predominantlyworking-class schoolchildren in Livingston (West

Lothian), Lawson et al. (2008, p. 108) likewise conclude that ‘[v]ernacular /r/-loss in Scottish English does not seem to

be a result of Anglo-English influence’. In a later study, the same authors (Lawson et al., 2011) compare their working-

class data to the speech of pupils fromanEdinburgh private school and find thatmiddle-class speakers prefer bunched

articulations (including the mainstream approximant variant), while working-class speakers use greater proportions

of apical variants (p. 256).1 Crucially, Edinburgh middle-class speakers’ accents are also on the whole more rhotic

than those of Livingston working-class speakers, and within the middle-class group, the accents of female speakers
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ICE (n = 31)EDI-08 (n = 27)

TX NAR QUE WL BTAL

F IGURE 1 Structure of the dataset.

are more rhotic (p. 261). The two studies point to approximant /r/ being the standard middle-class (i.e., SSE) variant,

while partial derhoticisation and tapped variants aremore vernacular, or working-class. Speitel and Johnston’s (1983)

large-scale study of Edinburgh speech produces a similar result: Higher social class and female speakers correlatewith

higher proportions of approximant realisations.2 While the apical, tapped variant occurs at higher rates in the speech

of older speakers, [ɹ] generally appears to be a robust majority variant in middle-class speech.3 Johnston’s (1984)

analysis of a subset of Speitel and Johnston’s (1983) data adds interesting nuances to earlier findings: Young speakers

near-exclusively use [ɹ] and avoid zero-variants, while older speakers are more variable in this regard—this suggests

that the approximant realisation is consolidating its position in apparent time. Speakers of the upper middle class use

more zero-variants compared to the lower middle class (Johnston, 1984, pp. 155−156), but more formal styles tend

to reduce this effect. From Johnston’s data, it appears that, even if higher social class correlates with higher rates

of derhoticisation, approximant forms are the norm in synchronic variation as well as the target of change. Patterns

found in Schützler’s (2015) Edinburgh study also broadly fit this description: Middle-class speakers show substantial

rates of non-rhoticity, but this decreases in word-list style. At the same time, however, female speakers tend to use

higher proportions of fully vocalised variants. Finally, like Speitel and Johnston (1983), Stuart-Smith (2003) shows

that in her Glasgow data the proportion of taps is considerably higher in working-class accents.4 Among middle-class

speakers, women generally reject the tap [ɾ] more firmly and adopt the approximant [ɹ] more readily thanmen.

In sum, this literature suggests that SSE as a standardised, middle-class accent is typically rhotic, with an approxi-

mant realisation of /r/. Tapped (or possibly even trilled) variants are eithermore traditional and therefore usedbyolder

speakers, or stylistically marked as more vernacular. Patterns found for female speakers are somewhat ambiguous:

Evidence from different studies suggests that theymay use higher rates of both approximants and vocalised variants.

3 DATA AND METHODS

3.1 Data

The dataset as a whole consists of educated middle-class speakers who produce language in contexts expected to

reinforce the standardness of linguistic behaviour even further. There are two main components to the data, called

‘EDI-08’ and ‘ICE’, which are composed of n = 27 and n= 31 speakers, respectively, as shown in Figure 1.

EDI-08 consists of sociolinguistic recordings made by the author in 2008 (Schützler, 2015). Speakers were

recruited at one of Edinburgh’s fee-paying secondary schools and at Edinburgh University, in each case including both

pupils/students and staff. Each speaker in this dataset produces speech in four different communicative settings, here-

after called ‘genres’: (a) reading a text passage (‘TX’), (b) a spontaneous narrative task based on the reading passage

(‘NAR’), (c) a short interview, composed of questions based on both the reading passage and the narrative task (‘QUE’),

and (d) a word list (‘WL’).5 The second part of the data consists of n = 31 texts from the ‘broadcast talks’ section of

the Scottish component of the ICE (Schützler et al., 2017). A large number of these speeches were held in the con-

text of the Scottish Parliament, for instance, when opening the biennial ceremony of awarding the Carnegie Medal of

Philanthropy or the final of the annual Donald DewarMemorial Debating Tournament.
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F IGURE 2 Distribution of speakers by date of birth. ICE, International Corpus of English.

The data structure poses certain challenges: Speakers in EDI-08 produce language in the four relatively controlled

genres shown in Figure 1, but of course they do not produce broadcast-talk material. Speakers in ICE, on the other

hand, only produce a single genre and thus do not generate material directly comparable to EDI-08 at the speaker

level. This asymmetry of the data means that the two partitions need to be understood as strictly complementary;

the conceptual link between them—as reflected in the expected patterning of genres (cf. Section 1.2)—is post hoc and

needs to be tested empirically.

Furthermore, texts within some categories (NAR,QUE and BTAL) can differ strongly in length, whileWLwas inten-

tionally kept short. This will affect the degrees of certainty attached to estimatesmade for these texts, although these

issues will not be discussed in detail. Finally, the exact relationship between different components of EDI-08 is not

clear, since, in his work with the same data, Schützler (2015) did not present non-significant genre differences and

instead shifted the focus to the effects of the word list, which stood out from the rest.6 Thus, there is still a lot to learn

from the original dataset underlying the earlier study. Data collection for EDI-08, as well as the structure and con-

tent of TX, NAR, QUE and WL, is described in Schützler (2015, pp. 47−53). For details concerning the collection of

ICE-Scotland, see Schützler et al. (2017).

Figure2 illustrates surface-level asymmetries betweenEDI-08 and ICEbyplotting the agedistributions of speakers

for the two gender categories, based on years of birth. The bottom panel is a density plot that highlights in relative

terms the age spans inwhichmost speakers are found. The lines representing the four categories (female EDI-08,male

EDI-08, female ICE andmale ICE) only cover ranges that actually contain data points—see, for instance, the relatively

limited range of male speakers from ICE (date of birth [DOB]: 1946−1973). The top panel indicates absolute speaker
numbers in each category, with each circle representing one speaker (EDI-08: n= 14male speakers and n= 13 female

speakers; ICE: n = 12male speakers and n= 19 female speakers).

In all texts, only stressed syllables with coda-/r/ contexts were targeted.7 For each of the n = 58 sound files, a

TextGrid in Praat (Boersma & Weenink, 2021) provided the following information for each token: (1) the genre, (2)

speaker sex, (3) speaker age at the time of recording, (4) the word form, (5) information on the context (linking con-

text, prepausal or utterance-medial) and (6) the rating that had been awarded auditorily by the author. Along with the

identifiers of speakers contained in the filenames, these parameters were extracted automatically using a script.

Figure 3 shows log-scaled token numbers per speaker and genre; the respective summary statistics are provided in

Table 1 (note that values are calculated only on the basis of speakers who actually produced speech in the respective

genre).

Even though numbers for TX andWL were in principle determined by the design of the materials, there are minor

fluctuations due to tokens that weremisread. In NAR, QUE and BTAL, token numbers differ more dramatically.8
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F IGURE 3 Token numbers by speakers and genres.

The total number of stressed /r/ contexts retrieved from the data is n = 2559; the total number of lemmas is n =
335. The levels of this variable were established manually based on the word forms extracted from Praat along with

the other relevant information. The n = 40most frequent lemmas are listed in Appendix A.
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TABLE 1 Mean token numbers per speaker and ranges by genre (cf. Figure 3).

Range

Genre M Minimum Maximum

TX 12.6 12 13

NAR 7.6 1 27

QUE 5.0 0 13

WL 8.9 7 9

BTAL 52.9 12 137

TABLE 2 Token numbers by variants of /r/;N= 2559.

Original coding scheme Merged coding scheme

Variant n Variant n

[r] 23 > [r] 379

[ɾ] 356

[ɹ̥] 18 > [ɹ] 1407

[ɹ] 1312

Vɹ 77

Ø 773 > Ø 773

3.2 Annotation and coding of variables

As described above, part of the coding already happened in Praat: Word forms, coda structures, linking and prepausal

contexts aswell as the phonetic ratings themselveswere extracted automatically and saved as a comma-separated file

for further processing and analysis in R.

When rating coda-/r/ sites prior to automatic extraction, six categories were used, as shown in Table 2. These were

(1) trills, (2) taps/flaps, (3) postalveolar fricatives/devoiced approximants, (4) postalveolar (voiced) approximants, (5)

r-coloured vowels and (6) fully vocalised variants. This phonetic continuum of decreasingly rhotic variants was then

simplified to take three values, as shown.

Instances of linking-/r/ were excluded from the analysis, because in such contexts, zero-realisations are consid-

erably less likely and tapped/trilled variants are considerably more likely (see results in Schützler [2015]). It would

have been possible to control for these contexts, but since the focus was not on language-internal mechanisms, it was

decided to relieve the statistical analysis of this additional factor. The outcome variable (labelled RATING3) thus com-

prised three variants of non-linking coda-/r/, with themajority form of the approximant as the reference category. The

remaining variables are discussed in the following paragraphs and are additionally listed in Table 3.

Three variableswere ofmain interest and are therefore referred to as focus variables. For the first of these, a speak-

ers’ age at the time of recording was converted into years of birth by subtracting age from the year of recording. The

year of recording was 2008 for all speakers in EDI-08; for ICE, this piece of information was part of the metadata

published along with the corpus. The resulting year was then subtracted from (and thus centred on) 1970, and the

resultant variable was labelled DOB.CT.9 Speakers’ sex was directly extracted from the TextGrids, but this predictor,

too, was centred, converting the category ‘male’ to a value of+0.5 and the category ‘female’ to a value of−0.5. Despite
the fact that itwas actually binary sex thatwasmeasured, the variablewas labelled GENDER.CT. The final focus variable

concerns types of production, whichwere called genres above. This variablewas straightforwardly labelled GENRE, has

five levels and takes ‘btal’ as its reference level.
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There are four control variables in the analysis—variables which are part of the fixed part of statistical models but

are of no primary interest in the analyses and therefore not included in the discussion of results. The first of these con-

cerns the vowel in the nucleus of the syllable. It takes five values: ‘a’ (as in car, far, heart), ‘e’ (fair, square, care), ‘i’ (near,

fear, peer), ‘o’ (more, shore, core), ‘u’ (sure, poor, cure) and ‘nurse’ (nurse, earth, bird), with the latter used as the reference

category. Vowels were classified based on lemmas. The procedure was to extract all unique word forms from the orig-

inal data frame, then establish the corresponding vowel categories and save both in a separate table. In a final step, R

looped through all forms in the dataset, looked up the vowel category corresponding to a particular form and added it

to the data.10 The same approach was taken for the other control variables and the group-level variable LEMMA (see

below). A second control variable—labelled CODA.CT—concerns the structure of syllable codas that contain /r/. Two

values are possible: ‘open’ (converted to+0.5 in the centred variable) and ‘cluster’ (converted to−0.5). This variable is
independent of the position of syllables within words. Thus, forms like part and partnerwould both receive a rating of

−0.5, because the stressed syllable in each case ends in the cluster /-rt/, inword-final andword-initial position, respec-
tively. On the same grounds, words like fair and fairness would both be assigned the value +0.5. However, a word like
partingwas classified as having an open syllable with coda-/r/, since the stem-final /t/ gets resyllabified to the second

syllable of the inflected form. The position of relevant syllables within words was captured by the third control vari-

able, labelled WORDPOS.CT: If the syllable that contains coda-/r/ was at the end of a word, this took the value +0.5;
if it was word-medial, it took the value −0.5. Taken together, CODA.CT and WORDPOS.CT describe how ‘exposed’ an

instance of coda-/r/ is—take, for instance, word forms like pair (+0.5,+0.5), pairs (−0.5,+0.5), pairwise (+0.5,−0.5) and
partly (−0.5, −0.5). Note that, irrespective of these positional parameters, all syllables have to be stressed. The final

control variable concerns the text frequency of lemmas. This was determined on the basis of the British National Cor-

pus (BNC), and it was labelled LOG.BNC.PMW.CT. The procedure was to determine lemma frequencies per one million

words (pmw) based on the 1994 version of the BNC, log them (to the base of 2) and centre them on the value of 6, that

is, 64 occurrences (pmw). Once again, the respective information was added to the reference table, fromwhich it was

then extracted when iterating through themain dataset in R.

Group-level variables thatwere used in the randomparts ofmodels (see below)were SPEAKER and LEMMA. The n =
58 levels of SPEAKER were derived directly from the filenames, while the n = 335 levels of LEMMA were established

manually for all word forms in the data.

3.3 Statistical analysis

Statistical analyses were conducted with R (R Core Team, 2021) in the RStudio environment (RStudio Team,

2009–2021). I employedmultinomialmixed-effectsBayesian regressionmodels as implemented in theR-packagebrms

(Bürkner, 2021) and visualised the results with the R-package lattice (Sarkar, 2021).11 The only interaction term in the

model was between the focus variables DOB.CT and AGE.CT, so that themainmodel (discussed in Sections 3.1–3.3 and

here called ‘Model 1’) took the following form:

RATING3 ∼ DOB.CT × GENDER.CT + GENRE

+ VOWEL + CODA.CT +WORDPOS.CT + LOG.BNC.PMW.CT

+ (1|SPEAKER) + (1|LEMMA)

Terms for modelling the interaction between the social predictors DOB.CT and GENDER.CT on the one hand and

GENRE on the other were not implemented for several reasons. For one, the main objective concerning GENRE was to

see whether its effect was regular, that is, orderly in the hypothesised fashion, and a free-standing, non-interacting

predictor term should be able to show this. In this context and from this particular perspective, it could even be argued

that DOB.CT and GENDER.CT implicitly serve as control variables. For another, it would be very challenging to actually

interpret interactions at this level of detail (particularly seeing that GENRE has five levels) unless there are concrete
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TABLE 4 Rates of occurrence of vowel categories (excluding TX andWL).

NURSE a e i o u

n 623 334 159 201 585 77

Percentage 31.5 16.9 8.0 10.2 29.6 3.9

hypotheses to start with. Finally (if perhaps least importantly), the cost for preparing the output of a Bayesian model

complexified in this waywould have been considerable. However, the subsidiarymodels outlined below (Models 2 and

3) could be argued to show interactions with GENRE to the extent that they analyse the two datasets (EDI-08 and ICE)

separately.

When making estimates based on the posterior samples, predictor values were either left at zero—to yield cen-

tred or neutral predictions—or set according to the scenario of interest. The control variables CODA.CT, WORDPOS.CT

and LOG.BNC.PMW.CT were always left at their centred values. Predictor values for the control variable VOWEL were

set according to the actual rate of occurrence of the different vowel categories in the data, based on the NAR,

QUE and BTAL components (i.e., excluding the quasi-experimental components), as shown in Table 4. That is, for the

non-reference categories ‘a’, ‘e’, ‘i’, ‘o’ and ‘u’, the predictor values were set to 0.169, 0.080, 0.102, 0.296 and 0.039,

respectively.

Priors were specified as shown in Appendix B. While they did take into account the expected lower relative fre-

quencies of [r] as well as Ø, their standard deviations were specified very generously so as not to override the signal

from the data. Model 1 was run with four chains and n = 3750 iterations per chain, including a warmup phase of n =
1000 iterations, which yielded a total of n = 11,000 posterior samples.

In the analyses presented in Section 3.4, separate models were run for the two components EDI-08 (Model 2) and

ICE (Model 3). Model 2 was structurally the same asModel 1, except that the level ‘btal’ wasmissing from the variable

GENRE. InModel 3, on the other hand, this variablewas excluded altogether, because this analysis included only broad-

cast talks. Both Model 2 and Model 3 were run with a somewhat reduced number of iterations, resulting in 10,000

posterior samples each. There were no convergence issues for any of the models, as indicated by the R-hat diagnos-

tic. Detailed model output in the form of regression tables as well as tables with estimates are provided online (see

Section 3.4).

3.4 Open data

The fully annotated dataset has been published by Schützler (2024b) at the Tromsø Repository of Language and Linguis-

tics. Scripts used for the statistical analysis and for plotting as well as the plots themselves are published at the Open

Science Framework (https://osf.io/a8fuv/).

4 RESULTS

4.1 Notes on language-internal factors

Language-internal effects modelled via the predictor variables VOWEL, CODA.CT, WORDPOS.CT and LOG.BNC.PMW.CT

are not discussed or plotted in detail. While the inspection of regression coefficients in logistic models can be mis-

leading (particularly in multinomial models), it can be said on this basis that both [r] and Ø correlate with higher text

frequencies in the reference corpus (the BNC); open codas tend to strengthen [r], while word-final position rather

strongly disfavours both [r] andØ. The vowel category ‘i’ appears to increase the likelihoodof trilled/tapped /r/, and the

https://osf.io/a8fuv/
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F IGURE 4 Variants of coda-/r/ by date of birth (median estimates with 50% and 90% uncertainty intervals).

F IGURE 5 Variants of coda-/r/
by gender (median estimates with
50% and 90% uncertainty
intervals).

categories ‘a’ and ‘o’ seem less likely to correlate with vocalised variants. Estimates of the actual percentages of vari-

ants in specific contexts would be needed for a more in-depth discussion; this is beyond the scope of this contribution

but could be undertaken using thematerials published online (see Section 3.4).

4.2 Age and gender

In this section, I present findings for the main factors of age and gender, operationalised as the predictor variables

DOB.CT and GENDER.CT, respectively. All other factors are held constant at this stage, as described in Section2.3 above.

Figure 4 shows how percentages of the three variants of coda-/r/ change in apparent time, extrapolating slightly

beyond the range of values actually found in the data (i.e., 1942−1997). From this general perspective, [ɹ] was the
majority variant throughout the second half of the 20th century but has been further strengthening its position, with

percentages rising from 59.8% [43.8; 73.8] for speakers born around the year 1940 to 85.5% [72.4; 92.2] for speakers

born around the year 2000. At the same time, relative frequencies of both Ø and [r] decrease, from 23.7% [12.2; 40.4]

to 13.9% [6.5; 27.1] and 14.2% [5.3; 32.2] to 0.4% [0.1; 1.6], respectively.

These trends are in linewith the general tendencies described in the literature. At the community level, they appear

to point to a slightly decreasing role of derhoticised realisations, a weakening of the conservative variant [r] and a

consolidation of the standardmiddle-class variant [ɹ].
Gender differences are plotted in Figure 5, giving the respective two percentages for each variant of /r/ in the panel

on the left and plotting the estimated differences (% male −% female) in the panel on the right. Values represent the

centreof the time span that is covered, that is, speakersborn in theyear1970.With regard to the zerovariant, percent-

ages are very similar formale (19.1% [11.8; 29.1]) and female speakers (19.7% [12.8; 29.0]), with a difference between

the two that is not substantially different from zero (−0.6% [−10.7; 9.8]). The approximant realisation responds some-

whatmore noticeably to differences in gender:Male speakers opt for this variant 74.0% of the time [64.1; 81.8], while

female speakers use it 79.0% of the time [69.8; 86.0], with a difference between the two groups of−5.1% [−15.3; 5.4].
However, themost pronounced difference between gender groups is found for [r], which is produced bymale speakers
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F IGURE 6 Variants of coda-/r/ by date of birth and gender (median estimates with 50% and 90% uncertainty
intervals).

at an average rate of 6.3% [2.9; 12.4], compared to a rate of only 1.1% [0.5; 2.4] for female speakers. This is the only

variant with a gender difference that is robustly different from zero (5.0 [1.8; 11.0]).

Finally, whenwe turn to the interaction of age and gender, shown in Figure 6, some conflicting signals emerge from

the seemingly straightforward global results shown above. Most strikingly, there are apparently trends in opposite

directions for male and female speakers as far as the two main variants are concerned: Percentages of [ɹ] increase
amongmale speakers but decrease among female speakers, while the opposite is true for Ø.

In otherwords: Both the general increase in the rate of [ɹ] and the decrease in rates ofØ, as discussed in the context

of Figure 4 above, are due to tendencies among male speakers that override the somewhat weaker tendencies in the

opposite direction prevalent among female speakers.

4.3 Variation between genres

This section approaches genre variation from two perspectives, first using a model that includes all materials (soci-

olinguistic interviews and corpus data) and then modelling the two types of data separately. The rationale underlying

this approach is to proceed from testing the general expectations regarding genre patterns to amore nuanced analysis

that helps to account for the conflicting patterns found in the first step.

4.3.1 Joint modelling of interview components and corpus data

Figure 7 shows estimated percentages of the three variants of coda-/r/ in the five genres included in the study (WL, TX,

BTAL, NAR and QUE). The category BTAL is rendered in black and positioned at the centre, because it contrasts with

the other four genres from the EDI-08 component regarding the way it was compiled, and because the question as to
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F IGURE 7 Variants of coda-/r/ by genre (median estimates with 50% and 90% uncertainty intervals).

F IGURE 8 Distances between genres, based on percentages of approximants and zero-variants (B = BTAL, T=
text/reading passage, Q= questions, N= narrative,W=word list; median estimates with 50% and 90% uncertainty
intervals).

its integrability is central. If the hypothesised ranking (cf. Section 1.2) is to be confirmed, we should see a monotonic

top-to-bottom pattern within each of the three blocks of the figure, with WL displaying the lowest percentages of Ø

and [r] as well as the highest percentage of [ɹ], andQUE positioned at the opposite pole of the continuum.

Theexpectedpattern is foundonly very partially, namely,with regard toWL,whichdoeshave the lowest percentage

of Ø and the highest percentage of [ɹ]. However, the other genres do not pattern as expected. Concerning [r], BTAL

has the highest percentage, which is contrary to expectations, and again the other genres do not display a monotonic

pattern. What is generally striking about BTAL is that it does not fit squarely in the middle of the distribution at all: It

is characterised by the highest percentage of [r], nearly the highest percentage of Ø, and the lowest percentage of [ɹ].
If anything, the behaviour of this particular genre is extreme, not intermediate.

Figure 8 highlights this general finding from a different perspective. The display does a similar job as an MDS-plot

(cf. Schützler, 2022), but it is less abstract because the two dimensions plotted here are directly interpretable, being

percentages of [ɹ] (on the x-axis) and percentages of Ø (on the y-axis). The third variant, [r], has been left out of the

picture because it is mathematically defined by the other two. Note that only first letters of genre names are used as

direct labels in the plot.
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F IGURE 9 Variants of coda-/r/ by date of birth and gender, handled separately for EDI-08 and ICE (International
Corpus of English) (median estimates with 50% and 90% uncertainty intervals).

As expected, WL is one of the extreme poles of the distribution, but the other genres are not in their hypothesised

positions. In particular, and as stated above, the location of BTAL is not central but extreme—a finding that will be

revisited in the discussion.

4.3.2 Separate models for interview components and corpus data

As the previous section has shown, the category BTAL does not fit comfortably into a conservatively hypothesized

stylistic continuum of a Labovian mould. In this kind of continuum, it is basically the degree of attention dedicated to

concrete linguistic forms that correlates positivelywith formality and theproductionof high-status forms. This section

shifts the perspective to an inspection of the language-external factors of age and gender and the differences in their

effects when comparing ICE/BTAL and EDI-08. Figure 9 is designed in analogy to Figure 6, in this case with the two

panels on the left showing results for EDI-08 and the two panels on the right showing results for ICE/BTAL. Male

speakers are shown at the top and female speakers at the bottom. In each panel, only those age ranges are plotted that

actually occur in the data for the respective groups, so there is no extrapolation across the entire age band.

In the EDI-08 data, the new perspective reveals that female speech is in fact characterised by a high degree of

stability, which contrastsmarkedlywith Figure 6. Female speakers of different ages produce [ɹ] at high and stable rates
of just over 75%, with 75.8% [49.8; 90.7] and 75.1% [56.6; 87.7] for speakers born in 1946 and 1990, respectively. The

corresponding rate of Ø is also fairly stable, increasing moderately from 19.9% [6.7; 44.2] to 24.6% [12.0; 43.1]. The

variant [r] hardly plays a role in this subset of the data, occurring at a rate of only 1.7% [0.2; 16.5] even for the oldest

female speakers. Male speakers in EDI-08 appear to bemuchmore dynamic in apparent time: Their percentages of [ɹ]
increase substantially across the age band, from 56.2% [31.0; 76.0] for speakers born in 1947 to 92.7% [83.4; 97.1] for

speakers born in 1991, and their percentages of both Ø variants and [r] decrease very noticeably, from 22.9% to 6.2%

and from 16.4% to 0.6%, respectively.

The ICE data reveal patterns that are surprising in several respects. Male speakers use Ø at a very high rate, and it

is only for the younger speakers in this particular group that [ɹ] is actually themajority form. At the same time, the data
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suggest that the frequency of Ø is neither decreasing nor increasing but is stable at rates just below 40%, starting at a

median estimate of 38.9% (for DOB = 1946) and ending at an estimate of 36.8% (for DOB = 1973). For the variant

[r], we see the downward trend characteristic of all partitions of the data, but in this case, it starts from a considerably

higher level (33.2% [5.6; 79.6]) and remains relatively high even for the latest DOB that is included, the year 1973

(10.2% [2.0; 33.3]). At the same time, uncertainties attached to these estimates are extreme, which puts the results in

perspective.

For female speakers in ICE/BTAL, there is amarked tendency to increase the rate at whichØ is used, going up from

12.6% [4.1; 31.3] to 47.3% [14.1; 82.8]. These speakers also produce [r] at a higher rate than female speakers in EDI-

08, but there is a noticeable decrease across the plotted range (DOB: 1942−1997), from 8.4% [2.0; 28.6] to 1.3% [0.1;

12.7]. The increase in the zero-variant comes at the expense of the standard variant [ɹ], which declines from 76.1%

[54.7; 89.1] to 48.8% [16.0; 81.9], an unexpected result that is in need of explanation.

A general finding in the comparison of the two components EDI-08 and ICE/BTAL is that the three coda-/r/

variants—[r], [ɹ] and Ø—are considerably more balanced in the latter. As already shown in Figure 7, percentages of

[r] and Ø are higher than expected in a middle-class sample, and percentages of [ɹ] are lower than anticipated. It is

these patterns that result in the outlier position of BTAL in the five-way genre comparison in Figure 8. The following

discussion will focus on this finding.

5 DISCUSSION

General results on the basis of the entire dataset were that the variant [ɹ] is in the process of consolidating its position
as the standard middle-class variant, while [r] and Ø decrease in apparent time. This finding is plausible if we consider

that in a devolved, modern Scotland, both the anglicised variant Ø and the traditional variant [r] should lose even fur-

ther in prestige among educated middle-class speakers who had already adopted [ɹ] as their preferred realisation of

coda-/r/. From a classic Labovian perspective, it comes as no surprise either that [ɹ] is used at even higher rates by

female speakers, who also disprefer [r] more clearly thanmale speakers.

Genre patterns are considerably less straightforward. As a working hypothesis, it was expected that the five gen-

res would be ranked as follows, stating sources with more prototypically standard (or middle-class) patterns first:

WL > TX > BTAL > NAR > QUE. However, not only is there little evidence of a clear pattern, but the BTAL compo-

nent does in fact emerge as the genre that retains the highest rates of variants that should be on the way out, namely,

[r] andØ.

Younger female speakers in BTAL appear to move away from the expected middle-class model, with increasing

rates of Ø and decreasing rates of [ɹ]. Male speakers follow the general apparent-time trend of strengthening the use

of approximants and using [r] to a lesser extent; at the same time, they retain a rather high percentage of Ø. Find-

ings In ICE/BTAL cast doubt on the assumption that stylistic variation is explicable simply as a function of formality,

or attention-to-speech (Labov, 1972; cf. Schilling-Estes, 2002)—why, in such a framework, should speakers in BTAL

behave so differently? We need to take the particular context in which the data were collected into account. From

an audience design perspective (Bell, 1984, 2001), BTAL is much broader in scope than any of the materials collected

in EDI-08: Maximally, speakers are addressing a nationwide listening public. We can safely assume that speakers are

aware of the potential diversity of listeners, and it follows from this assumption that they may accommodate their

linguistic behaviour accordingly. The pattern observed in BTAL is characterised by a higher rate of variants that are

not purely middle class. In particular, this includes noticeably higher percentages of [r] and Ø, with the latter even

increasing in apparent time among female speakers.With regard toØ, it has to be remembered that this variant is not

necessarily a token of anglicisation but may also—and perhaps, more importantly—be associated with working-class

usage, as has variously been shown (cf. Lawson et al., 2008; Romaine, 1978). In other words: The indexical field (cf.

Eckert, 2008) of Ømay have scope overmiddle-class andworking-class identities. If we dismiss the idea that Ø always

indexes assimilation to a Southern British standard accent of English, then the accent produced in BTAL can be argued
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to be sociallymore diverse and inclusive, as it comprises a relativelymore balancedmix of variants that can signal affil-

iation to working-class, traditionalist or middle-class identities, as indexed by the variants Ø, [r] and [ɹ], respectively.
In this case, the audience that speakers envisage is to a large extent an abstract, imagined, or ‘disembodied’ audience,

reached via recorded and broadcast speeches. As explained in Section 3.1, many of the speeches in BTAL were made

in the Scottish parliament. Certainly not all, but a fair number of speakers in BTAL are politicians, and for projecting a

political persona that is trustworthy and authentic, onemight not opt for themost standard (ormiddle-class) accent in

all situations, in order to increase the chance that a wider range of listeners can associate with speakers.

The results presented in this study may suggest a number of conclusions. The middle-class accent associated with

SSE has for a long time been (and continues to be) characterised by an approximant realisation of coda-/r/. There is an

admixture of zero-variants, about whose meaning we cannot be entirely sure: In the experimental setting of the EDI-

08 data, these variants may indeed be a token of anglicisation, as has been argued in Schützler’s (2015) work based

on the same dataset; in the ICE data, on the other hand, the meaning of Ø may be more vernacular, deriving from

working-class usages. This conclusion is suggested by the generally more balanced mix of variants in the BTAL genre.

Even if produced inwhatwould superficially appear to be a rather formal setting, this subset of the datamay provide a

more realistic image of what everyday language is like:We are confronted with a more diverse and varied accent that

is perhaps more generally representative of Scottish speech, incorporating features whose indexical function is not

uniform.

6 CONCLUSION

This article rather strongly suggests that it is too simplistic to assumea simple andordered stylistic continuumwith the

corpus-based BTAL materials sitting comfortably amid the interview-based components. The hypothesis that there

should be some such sequence was essentially inherited from the original idea of attention to speech, as applied in

early Labovian work in sociolinguistics. We therefore need a stronger focus on concrete communicative settings, and

a more complex idea of what style shifts are about: What is the concrete or imagined audience? What is the setting

and the communicative purpose? Andwho exactly are our speakers? The EDI-08 data were elicited with a task-based,

quasi-experimental study design, to a large extent following in the footsteps of first-wave sociolinguistic work (Labov,

2006 [1966]; Trudgill, 1974). In BTAL, we have a very different situation: Giving a speech that is recorded and broad-

cast to a predominantly Scottish audience is not the same for all speakers, and it is much more complex and less

controlled than the sociolinguistic interview. Regarding the outcome variable in the present study, BTAL is much less

homogeneous, bringing the variants Ø and [r] out more strongly than the interview data in EDI-08 do. This may be the

case because speakers mean to achieve a closer alignment with varieties that do not conform to the mainstream SSE

model, or at least because they need to signal openness or awareness of such varieties.

An additional problem that we cannot easily overcome is that we simply do not know enough about the attitudes

of speakers in BTAL, and therefore about the accommodative mechanisms that condition their linguistic behaviour.

To a certain extent, this concerns a seemingly straightforward idea that more or less implicitly underlies much of the

research conducted on the basis of data from the ICE: Since speakers in these corpora are recruited from educated,

middle-class strata of society (e.g., Greenbaum, 1992, p. 177) and produce language in registers expected to corre-

late with the use of high-status, standard forms, the output as a whole is assumed to represent different shades of

middle-class usage.What, however, if a particular register (or genre) incitesmiddle-class speakers in the present study

to adopt forms that stem from accents typically not as closely aligned with SSE, because they are targeting an audi-

ence that is not unequivocally middle-class, or an audience that they find hard to gauge? A more successful—because

probablymore compatible—accentwould then be one that ismoremixed and diverse and able to index different social

identities, and this kind of linguistic behaviour may itself become part of a more democratic middle-class usage.

We need to be considerably more careful about these aspects when dealing with corpus data—conceptualising

genre simply as formality seems too limiting. Technically, it is probably a good idea to include not only random
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intercepts but also random slopes for GENRE when working with corpora like the ICE that have a complex register

structure. As the present study has shown, the effects of predictors related to age and gender differ markedly

between EDI-08 and ICE/BTAL, and, in principle, it is no more than reasonable to assume such effects between the

registers of any corpus from the ICE-family.

The integration of sociolinguistic interviews and data from a spoken corpus in the present study has failed in the

sense that it was not possible to make the latter fit neatly into a continuum of styles established by the former. It has

succeeded, however, in the sense that the combination of classic sociolinguistic interviews and corpus material can

show us different, complementary things about the same general speech community. In other words, it may not be so

much about integrating sociolinguistic interviews and spoken corpora in a single framework of style, but rather about

finding ways of interpreting them in a nuanced, circumspect way.
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NOTES
1Both Lawson et al. (2008) and Lawson et al. (2011) use ultrasound imagery to make statements about articulatory gestures

involved in the production of /r/. In this article, I do not report these findings.
2Speitel and Johnston (1983) do in fact investigate a large number of vocalic and consonantal variables.
3The tap is much more frequent in linking contexts, but since these are not inspected in the present study (see Section 2.2) I

will not report the respective results (but see Schützler, 2015).
4The discussion in Stuart-Smith (2003) is verymuchmore detailed than this very short summary suggests. This goes formost

of the research summarised here.
5 I opted for the label genrebecause the taskswere not simply characterised by different communicative stances or intentions

but by concrete opening, closing and in some cases promptingmoves. The term stylewould have been an alternative.
6 In mymore recent work I have abandoned the practice of dropping non-significant factors from analyses (cf. Tizón-Couto &

Lorenz, 2021).
7 Interestingly, in many recordings it regularly seemed to be unstressed word-final syllables that were more strongly rhotic,

while stressed syllables could be relatively firmly non-rhotic, without in the least detracting from the distinctly Scottish

quality of the accent.
8Note that in Figure 3 zero countsweremanipulated to take a logged value of−1 instead of themathematically correct value

of−INF (cf. Schützler, 2023b).
9Note that ‘real’ years of birth are indicated in the plots; centring was relevant only at the stage of statistical modelling.

10The approach described here has advantages both in terms of efficiency and accuracy: Recurring word forms only need to

be coded once (in the reference table), andmistakes become less likely.
11For practical details concerning this kind of regression modelling see Schützler (2023a) and Schützler and Herzky (2021),

the datasets and published analyses associated with both of these publications, as well as the online materials that support

the present study.
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APPENDIX A: WORD FORMS AND LEMMAS

Table A1 shows the top 40 lemmas out of 335. Note that the lemma dark (#40) actually ties with the lemma lord (not

TABLE A1 Absolute frequencies of the top n= 40 lemmas.

Lemma n Lemma n Lemma n Lemma n

work 115 TX turn 44 TX world 35 car 27 WL

more 93 TX sure 42 WL morning 34 TX course 27

parliament 78 word 41 WL heard 33 WL hardly 27 TX

year 74 here 39 four 32 service 26

support 70 certainly 38 TX fearsome 31 TX start 26

part 65 TX hair 38 WL hear 31 WL ensure 25

first 55 report 36 important 30 before 23

care 53 early 35 north 30 WL fourteen 23

hard 44 TX force 35 WL bird 28 WL tournament 19

there 44 TX return 35 TX harbour 28 TX dark 18

shown). Summed frequencies of top 40 items are n = 1627, that is, they account for 63.6% of the entire dataset of

n = 2559 tokens. The table also indicates whether an itemwas part of the word list (WL) or the reading passage (TX),

which had a strong effect on its rate of occurrence.

APPENDIX B: PRIORS USED IN STATISTICAL MODELS

All priors used in the present research are shown in Table A2. They were the same in the main model discussed in

TABLE A2 Priors used for all models in this study.

Parameter Outcome Distribution M SD

Intercept [r] Normal −2.0 3.0

Ø Normal −0.5 3.0

Slopes [r], Ø Normal 0 1.5

Random intercepts [r], Ø Normal 0 1.5

Section 3.1–3.3 and the twomodels used in Section 3.4.

https://doi.org/10.1111/weng.12689
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