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ABSTRACT 

In the past decades, most research on question 

intonation has relied on controlled experimental tasks 

for the production and perception of syntactically 

well-formed, pragmatically or syntactically 

ambiguous, unbiased and genuine requests for new 

information.  

The exploration of a real-life interaction in East 

Midlands British English shows that such questions 

are neither frequent nor typical. Prosodic information 

does undoubtedly contribute to the identification of 

questions, as shown by comparing questionhood 

ratings, based on either audio recordings or 

orthographic transcriptions only. However, compared 

to the role of syntactic, lexical, contextual, sequential, 

and interactional information, the role of speech 

prosody is shown to be marginal. 

These findings suggest that prosodic information 

is difficult to isolate or to manipulate independently. 

Therefore, question intonation can only be adequately 

studied by taking into account naturalistic, context-

rich, spontaneous behaviour.  

Keywords: Question, Intonation, Ecological validity 

1. INTRODUCTION

Questions are ubiquitous in human life, from the 

private negotiations of early childhood to the world-

changing endeavours of scientific research. 

Unsurprisingly, questions are also crucial in 

linguistics. They are at the crossroads of all areas of 

analysis (from phonetics to discourse), of all 

perspectives of inquiry (from typology to 

variationism), and of all contexts of application (from 

technology to education). As such, in the last century 

questions have attracted a large share of linguists’ 

interest and have consequently been studied using a 

variety of methods. The evidence used for theorising 

about questions thus includes data from introspection 

(e.g. linguists’ intuitions), from observation (e.g. 

records of naturally occurring interactions) and from 

experimentation (e.g. controlled elicitation in 

production and perception). Naturally, the weighting 

of these three types of evidence varies across areas, 

perspectives, and contexts of study.  

In recent decades, linguists specifically interested 

in the phonetic and phonological aspects of questions 

seem to have favoured the use of evidence based on 

experimentation. This preference is not only 

implicitly attested in actual research practices (e.g. in 

Speech Prosody 2020, 90% of papers on questions 

relied on controlled elicitation in the laboratory 

context), but also explicitly voiced in publications on 

linguistic methodology. For instance, [1] emphasised 

how experiments allow researchers to control for 

confounding factors, isolate dimensions of interest, 

devise pertinent minimal pairs, efficiently elicit many 

such pairs, and thus explore both the formal and 

functional aspects of linguistic contrasts. 

In this frame, the success of experimental methods 

is inherently linked to the notion of contrast, which 

has played a crucial role in modern linguistics since 

its earliest days [2:166]. However, equally early work 

suggests that linguistic patterns can only be 

understood when evaluated within their larger 

communicative context, including an exploration of 

everyday interactions [3:5]. This is particularly true 

for contrasts that involve meaning beyond the lexical 

level, where context plays a crucial role [4], as in the 

case of questions. Therefore, it is possible that by 

enforcing experimental control to maximise contrast, 

one might impoverish context to the point of altering 

the very nature of the observed phenomena. As a 

result, it has been suggested that question intonation 

and other prosodic phenomena should be studied via 

the observation of naturalistic, context-rich, 

spontaneous behaviour [5]. 

A synthetic approach is offered by [6] who support 

the integration of different types of evidence. This is 

akin to the program of cognitive ethology, according 

to which the “experimental simplification of a real-

world situation is a reasonable research tactic when it 

follows careful real-world investigation” [7:337, 

original emphasis]. By giving temporal precedence to 

the observation of non-experimentally constrained 

interactions, the researcher can identify the most 

frequent and potentially most salient phenomena. 

These can then be used as cornerstone for further 

theoretical development to remain grounded in the 

interactionally relevant facts [8]. 

In this paper, we therefore set out to explore to 

what extent the questions typically employed in 

controlled experimental studies are representative of 

the questions we observe in real-world interactions. 

After providing a working definition of such typical 

questions (§2.1), we introduce the corpus (§2.2) and 
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the labelling strategies (§2.3) used in this study. We 

then illustrate the distribution of different types of 

questions in our corpus (§3.1), the contribution of 

intonation to raters’ confidence (§3.2) and a 

comparison of ratings based on different strains of 

information (§3.3). Then we interpret these findings 

as suggesting that, in real-world interactions, 

prosodic and non-prosodic information is intertwined 

in the production and perception of questions.  

2. METHOD 

2.1. Stipulations 

Most studies agree with [9] in considering as typical 

a certain set of functional and formal features of 

questions used in production and perception 

experiments. Functional features include “the speaker 

emits a request for information” (unlike rhetorical 

questions) and “the speaker has no bias towards an 

expected answer” (unlike confirmation requests). 

Formal features include “the question can be uttered 

independently” (unlike tag questions) and “the 

question is syntactically well-formed” (unlike 

elliptical questions). Given the emphasis on 

contrastive analyses discussed in §1, these questions 

are usually compared to less typical items, including 

those which are not marked by particles or 

morphosyntactic devices (like declarative questions). 

While more nuanced treatments of typicality in 

questionhood are available [10, 11], the 

characterisation above seems to fit at least the studies 

from the Speech Prosody 2020 conference mentioned 

above. Many such studies featured the production of 

read speech, with questions such as Yǒurén chī 

níngméng me? (Mandarin Chinese, “Does anyone eat 

lemons?”) [12], Kas keegi sööb sellerit? (Estonian, 

“Does anyone eat celery?”) [13], Che cosa ti volevano 

servire? (Salerno Italian, “What did they want to 

serve you?”) [14, 15]. Question sentences were 

usually uttered after silently reading a 

contextualisation paragraph, which is assumed to 

prompt a variety of interpretations (e.g. unbiased new 

information seeking question or rhetorical question). 

In the following, we therefore investigate the 

occurrence of syntactically well-formed, 

pragmatically or syntactically ambiguous, unbiased, 

genuine requests for new information. 

2.2. Corpus 

We analysed excerpts from an interaction lasting 2 

hours and 15 minutes between two native speakers of 

an East Midlands variety of British English. The 

participants played an online adaptation of a 

miniature wargame [16] and discussed issues of game 

design after the match. Zoom [17, 18] was used to 

record separate audio tracks for the two participants, 

which in the following will be referred to as L(eft) 

and R(ight). Open Broadcaster Software [19] was 

used to record the gameplay video feed with the 

conversation as a single audio track. This video 

recording was subsequently edited and published by 

one of the participants [20].  

The interaction was natural, in the sense of “‘non-

experimental’, not co-produced with or provoked by 

the researcher” [21:530]. The first author provided 

technical assistance with the recordings, but the 

interaction would have taken place independently of 

this research. In fact, the two players L and R had 

independent and intrinsic motivations for the 

interaction. L and R were expected to play the match 

as part of an online tournament, and R intended to 

upload footage of the match to his YouTube channel. 

Since R is one of the co-developers of the wargame, 

he also intended to gather feedback from L 

concerning issues of game design and balance. After 

the recording, participants were asked for permission 

to use the recording for research purposes. They 

agreed to this and further noted that the interaction is 

publicly available on YouTube. 

From the Zoom recording we extracted two 

excerpts of approximately 15 minutes. The first 

excerpt [20, 1:18:51-1:35:25] contains a game turn 

played by L and can be analysed as a structured goal-

oriented interaction. Typically, L initiates game 

actions (e.g. declaring the target of an attack) and R 

reacts to these actions in a dynamic decision-making 

process. Both players also exchange other static 

information (e.g. properties of game pieces as written 

in the rulebook) and comment on unpredictable 

events (e.g. virtual dice rolls). The second excerpt 

[20, 2:04:28-2:19:37] contains a discussion between 

L and R on issues of game design and can be equated 

with a casual conversation between friends on a topic 

of mutual interest. The interaction is slightly 

asymmetrical, since R probes L’s opinions in order to 

amend the game’s rulebook based on this feedback. 

This difference in the interactional scope of the two 

excerpts was expected to maximise the range of types 

of observable questions. The corpus size was kept 

below 30 minutes to ensure the possibility of a 

thorough analysis. 

2.3. Ratings 

A research assistant segmented the audio recordings 

into interpausal units using Praat [22] and provided 

an orthographic transcription which was revised by 

the first author. Each excerpt was then segmented into 

4 portions, which were each assigned to one of the 

remaining authors and to a fifth collaborator. All 

raters were phoneticians trained in prosodic analysis.  
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In the first annotation stage, the raters provided a 

coarse annotation by listening to the audio recording, 

reading the transcription, and flagging interpausal 

units which contained possible instances of questions. 

At this stage, we followed [10] and left annotation 

criteria intentionally vague. Raters were asked to 

monitor utterances which sounded like a question (i.e. 

prosodically), had the structure of a question (i.e. 

syntactically), or functioned like a question (i.e.  

interactionally). 

In the second annotation stage, the interpausal 

units flagged as potentially containing a question 

were submitted again to the raters for a finer 

evaluation. For each item, we extracted the 

orthographic transcription and the audio signal of the 

interpausal unit of the pre-item context (up to 1.5 

seconds before the item beginning) and of the post-

item context (up to 1.5 seconds after the item end). 

This information was combined into three stimulus 

versions. Version (a) contained only the orthographic 

transcription of the item. Version (b) contained both 

the orthographic transcription and the audio recording 

of the item. Version (c) contained the orthographic 

transcription of the context and of the item, the audio 

recording of the pre-item and of the post-item context, 

but not of the item itself.  

For each item, the three versions were presented 

for evaluation to three different raters, thus excluding 

the rater who flagged the item in the first annotation 

stage. In this way each rater read or listened to every 

item extracted from the corpus. In the second stage, 

annotation criteria were made explicit and 

approximated the definition provided in §2.1 above. 

Raters were asked to judge whether the item 

represented a “Core question”. This label was used to 

indicate an utterance in which the speaker “expresses 

an unbiased knowledge gap concerning new 

information, assumes that the listener is able and 

willing to fill this gap, directs the listener's attention 

to the gap, and invites the listener to fill it with a 

response”. Responses ranged from 1 (definitely not a 

Core question) to 9 (definitely a Core question), and 

were collected using a Praat script. The annotation 

files and the scripts for the extraction and presentation 

of stimuli are available in an online repository [23]. 

3. RESULTS 

3.1. Typical questions are not typical 

After transcription and segmentation, the two extracts 

contained 1147 interpausal units. In the first 

annotation stage, 140 of such units were rated as 

potentially containing a question. In the second rating 

stage, 122 of such units received a score of less than 

8 (“the item is a Core question”) after being presented 

either with prosodic information (§2.3b) or with 

contextual information (§2.3c). This finding suggests 

that, at least from a distributional point of view, Core 

questions are not the most typical questions. 

 

 
Figure 1: Core questionhood ratings. 

 

We expanded the inclusion criteria to items with a 

rating of at least 7 (“probably a Core question”), thus 

filtering out only 101 cases (see Figure 1). Out of the 

remaining 39 items, 10 were not syntactically well-

formed, and thus did not fit the typical features 

provided in §2.1. Of the remaining 29 items, 28 

presented non-prosodic cues to questionhood, such as 

verb inversion or interrogative words. Only 1 item 

was rated as a Core question in the absence of non-

prosodic marking. This finding raises the issue of how 

important intonation is in the identification of 

questionhood in natural interactions.  

3.2. Prosodic information is important 

 
Figure 2: Questionhood ratings by type of stimulus. 

 

We therefore explored how prosodic information 

contributes to the ratings, by visualising raters’ 

responses separately for the three strands of 

information. In Figure 2, the thin grey line represents 

kernel density estimates [24] for responses to stimuli 
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presented with orthographic transcription (§2.3a), the 

thick dashed grey line is used for stimuli with 

contextual information (§2.3c) and the thick black 

line for stimuli with prosodic information (§2.3b). 

Compared to the grey density curves, the black 

curve for responses to stimuli with prosodic 

information shows greater separation between its two 

peaks. In other words, when raters were provided 

with prosodic information, they were more confident 

in their judgement of whether an item contains a Core 

question or not. Combined with the evidence from 

Figure 1, this finding suggests that prosodic 

information might not be essential to the 

identification of questions, but it might still play an 

important reinforcing role. 

3.3. Non-prosodic information is crucial 

 

 
Figure 3: Agreement across questionhood ratings. 

 

In order to further explore the contribution of 

prosodic information, we analysed the 74 items with 

positive Core question ratings (responses 7, 8 or 9, 

shortened to “+Q” below) separately from the 33 

items with negative ratings (1, 2 or 3, “-Q”). 

Conservatively, in this analysis we ignore the 34 

items which received intermediate ratings. 

Figure 3 shows results along the y-axis for stimuli 

with prosodic information (§2.3b) and along the x-

axis for the others. Out of 74 items rated as +Q based 

on prosodic information (top row), 53 were also rated 

as +Q based on textual or contextual information 

only. Only 1 was rated as -Q. Similarly, but less 

strikingly, of 33 items rated as -Q based on prosodic 

information (bottom row), 17 were rated as -Q based 

on textual and contextual information only, while 5 

were rated as +Q. The fact that Core questions can be 

identified in most cases via textual and contextual 

cues demonstrates a high overlap between 

informational dimensions, and suggest that prosodic 

information might be difficult to isolate or to 

manipulate as a separate source of information. 
 

4. DISCUSSION 

Although the present study used a small set of data 

from one type of interaction, our findings highlight 

some potential drawbacks to the experimental study 

of question intonation. First, Figure 1 shows that the 

type of questions which are largely featured in 

experimental research might not necessarily 

correspond to the type of questions that are prevalent 

in everyday language use. This finding joins ends 

with research showing that syntactically well-formed, 

unbiased requests for new information might not be 

theoretically [11] or empirically [25] typical. 

Second, and perhaps more radically, Figure 3 

serves as a reminder that linguistic categories tend to 

be encoded redundantly [26], i.e. using different 

strands of information, which are then all used in 

perception by listeners. This casts a shadow on the 

assumption that different layers of information can be 

separated, isolated, manipulated and controlled in an 

experimental setup. This scepticism is compatible 

with views recognising the cohesive nature and 

function of prosody [27], against a mere 

superposition of segmental and suprasegmental levels 

[28]. It also echoes the body of work on prosodic 

constructions, where prosodic and lexical material are 

not seen as necessarily independent [29, 30]. 

While recognising the benefits of studying 

language in a controlled environment, it might thus 

be necessary to either verify the experimental 

findings using evidence from different sources [6, 

31], or to ground experimentation on previous 

thorough observation of the phenomena of interest 

outside of the laboratory [7], where language is 

produced and perceived in a contextualised and 

meaningful way. Failure to do so runs the risk of 

divorcing research methods and goals from the reality 

in which they should be grounded [32], potentially 

leading to the atomistic, disconnected and often 

irreplicable body of findings [33, 34] that currently 

characterises research on question intonation. 
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