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Abstract: Despite the evidence that infants are sensitive to facial cues and prosody
for the detection of emotion, we have contradictory evidence regarding the use of
these cues by older preschool and school children when inferring both emotional
and politeness stance. This study assessed preschool aged children’s sensitivity
to intonational and facial cues signalling a speaker’s polite stance in requestive
speech acts with controlled lexical and contextual materials. Thirty-six 3-year-
old American English-speaking children performed a forced-choice decision task
which investigated whether children at this age use pitch and/or facial cues to
infer a speaker’s affective stance in either audio-only, visual-only or audio-visual
presentation modalities, when lexical cues are controlled for. Results showed
that (a) children at three years can infer a speaker’s polite stance equally well in
all three conditions (audio-only, visual-only and audio-visual) and thereby (b)
unlike previous research, in the present task both intonation and facial cues are
equally strong cues in children’s understanding of a speaker’s polite stance in
requestive speech acts. The authors discuss especially the implications of this
early use of intonation to detect politeness, relating it to other previous research
on children’s ability to infer meaning from pitch.
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1 Introduction

The ability to infer another person’s interpersonal stance is crucial and central
to our communicative interactions. In day-to-day interactions listeners are con-
fronted with a complex set of cues happening simultaneously. Consider, for
example, the utterance Pass me the bread. The sociopragmatic meaning of this
utterance can vary greatly depending on whether the speaker is being polite,
friendly or impolite, that is, the stance that the speaker is taking. In order to infer
a speaker’s polite stance not only what is said but also how it is said needs to
be decoded. Recent studies have highlighted the importance of the multimodal
encoding of (im)politeness and the relevance of investigating prosodic, facial and
body cues alongside the traditionally analyzed lexical structure of communicative
acts (Culpeper, Bousfield, and Wichmann 2003; Culpeper 2011; Brown and Prieto
2017; Langlotz and Locher 2017). In an investigation of a sketch staged in Monty
Python’s Flying Circus: Live from the Grill-O-Mat, Langlotz and Locher (2017)
demonstrated how an English-speaking shop assistant switches from taking a
positive and polite stance to taking an aggressive and impolite one by changing
intonation and facial expression: “While negative stance is expressed through
more stress and vocal force, positive stance is mediated through the higher
pitched voice and rising intonation. This is usually accompanied by a smiling
vs. a grim facial expression” (Langlotz & Locher, 2017: p. 313). Even though the
importance of emotional cues in politeness research was noted already in Brown
and Levinson’s (1987) seminal work on politeness, it is only recently that this rela-
tionship has been given serious attention within interpersonal pragmatics (for
an overview see Locher and Langlotz 2008; Culpeper 2011; Spencer-Oatey 2011;
Langlotz and Locher 2013; Locher and Koenig 2014; Langlotz and Locher 2017).
More specifically, as Langlotz and Locher (2017: 315) observe, “emotions thus
play an important part in arriving at emic judgments on relational work so that
they have a clear place in the theoretical arguments of interpersonal pragmatics”.
Interpersonal relationships constitute the most important source for emotions.
Andersen and Guerrero (1998: 64) argue that “the primary elicitor of emotions is
interpersonal interaction”. From an interactional perspective, the focus lies on
external emotional “representations” in communication, compared to the “inter-
nal” psychological research perspective on people’s emotions (Bédnziger et al.
2010). People often strategically induce emotional states in others as a way of
achieving interpersonal goals (Andersen and Guerrero 1998). This implies that
when analyzing communicative acts of relational work, as Langlotz and Locher
(2017) point out, emotional signals accompanying the messages should be con-
sidered. In the current study we set out to investigate whether and how preschool
aged children infer a speaker’s polite affective stance (from now on referred to as
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polite stance) by considering the role played by intonational and facial cues. We
will start out by reviewing previous research that focusses on children’s ability to
infer a speaker’s emotional state through prosody and gesture, as well as the few
existing studies that look at how children perceive politeness through intonation
and facial cues.

1.1 Early sensitivity to prosody and facial cues in the
detection of emotion

While the present study focusses on how preschool children (aged 3) interpret
affective meanings conveyed through prosody (specifically intonation) and facial
expression, there is clear evidence that infants gain access to emotional meaning
through various types of prosodic and gestural encoding at very young ages. Pre-
vious studies have shown that 3.5-month-old infants have a sophisticated ability
to recognize emotion in facial expressions (Kahana-Kalman and Walker-Andrews
2001; Farroni et al. 2005), yet while infants in their first year of life seem to be able
to distinguish emotional expressions, the ability to explicitly name such emo-
tions only appears much later. There is evidence that by two years of age chil-
dren can already appropriately match the name of at least some of these emotions
with the corresponding facial expressions (Izard 1971; Markham and Adams 1992;
Widen and Russell 2003, 2008; Nelson and Russell 2011). Furthermore, preschool
children can recognize happiness, sadness, anger, fear and disgust on the basis of
facial expressions (e. g. Harrigan 1984; Denham et al. 1990; McClure 2000; Tracy
et al. 2005; Gagnon et al. 2010; Székely et al. 2011; Gagnon et al. 2014; Kayyal
and Widen 2015; Nelson and Russell 2015). However, other research suggests
that learning to recognize expressions is a protracted process which lasts into
the school years (see amongst others, Herba et al. 2006; Gao and Maurer 2010;
Roberson et al. 2010; Nelson and Russell 2012; Widen 2013).

Though research on infants’ and young children’s sensitivity to emotions has
largely concentrated on the identification of facial expressions, several studies
have also shown infants’ early sensitivity to (a) the emotional valences of speech
as expressed through prosodic cues, and (b) the correspondences between pro-
sodic and gestural cues in the expression of emotions. Mastropieri and Turkewitz
(1999) showed that newborns react differently when presented with vocal cues
expressing different emotions in their first language. Furthermore, 5-month-old
infants have been found to react differently depending on the accompanying
affective facial expression such as smiling in response to approval vocalizations
(Fernald 1993). They are also able to distinguish between sad and angry vocali-
zations when they are accompanied by matching facial expressions (Vaillant-Mo-
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lina et al. 2013) and can match both positive and negative affective vocaliza-
tions with the corresponding face (Walker-Andrews and Grolnick 1983). Results
obtained by both electrophysiological and brain imaging studies have confirmed
these results (e.g. Grossmann et al. 2010; Zhang et al. 2014). Nonetheless, the
above-mentioned studies have either used prosody discrimination tasks or facial
expression-prosody matching tasks, neither of which really show that infants are
attributing affective stance to the speaker. More helpful in this respect are studies
that include behavior regulation tasks with toddlers. For example, the results
of Mumme et al.’s (1996) study using a novel toy paradigm with 12-month-old
children showed that fearful emotional prosody conveyed by meaningful utter-
ances was sufficient to elicit an appropriate behaviorial reaction in children. Sim-
ilarly, Vaish and Striano (2004) demonstrated that 12-month-old infants could
be persuaded to cross a visual cliff purely on the basis of positive vocalizations.
However, the target utterances used also contained semantic meaning, and in
fact there are few studies that allow us to conclude that prosody was the only
factor at work in emotion recognition tasks. One example is Hoicka and Wang
(2011), who showed that 15-month-olds were able to make prosody-meaning
associations independently of situational and lexical context. In this study, the
experimenter produced either humorous or sweet vocal cues, the only difference
between the two utterances being the mean values for pitch, with higher values
in the humorous utterances. After infants were exposed to the vocal cues, they
observed the experimenter performing either matching or mismatching behav-
ior (i.e., either a humorous action or a “sweet” action), with a neutral facial
expression in all conditions. The infants looked longer at the mismatched behav-
ior than at the matching behavior. These results showed that 15-month-olds are
able to develop expectations about an adult’s behavior exclusively on the basis of
prosody. Finally, some studies have also assessed infants’ early ability to express
their own emotions through differentiated prosodic patterns and facial expres-
sions (Papaeliou et al. 2002; Scheiner et al. 2003; Oller et al. 2013; Jhang and Kim-
brough 2017). Thus, infants are not only able to perceive emotions early, they also
learn to express affective cues themselves through protophones and facial affect
valences within the first 3 months of life (Jhang and Oller 2017).

1.2 Nonlinear development of emotional and pragmatic
comprehension in preschool years

Though the above-mentioned results point to an early (and parallel) development
of infants’ understanding of emotional meaning encoded through both prosody
and facial cues, this seems to change as children get older and start acquiring the

Brought to you by | UZH Hauptbibliothek / Zentralbibliothek Zirich
Authenticated | iriscarmela.huebscher@uzh.ch author's copy
Download Date | 12/19/19 11:22 AM



DE GRUYTER MOUTON Three-year-olds infer polite stance =—— 5

lexical and grammatical features of language. There is some evidence that infants’
and toddlers’ use of prosodic and facial cues begins to change once they start to
develop a lexicon. Friend (2001) investigated 15- and 16-month-olds’ sensitivity to
prosody as well as facial cues vs. lexical content. Before the children were given
the opportunity to play with a novel object, they saw videos of a speaker who
conveyed either an approving or disapproving message. The behavior of those
children who understood the lexical meaning of the message was better regu-
lated through lexical content than through prosody or facial cues, making recep-
tive vocabulary a significant predictor of the children’s behavior. This led Friend
to conclude that there is a transition stage from affective to linguistic meaning
around 15 months of age. A similar tendency was found by Lawrence and Fernald
(1993). In their study, while 9-month-olds were better regulated through tone of
voice than through lexical content, 18-month-olds were better regulated through
lexical content.

Furthermore, it has been found that when presented with multiple cues to
emotion, young children tend to rely on the lexical cues when prosodic cues and
the lexical message conflict (Friend and Bryant 2000; Friend 2001; Morton et al.
2003). For example, Morton et al. (2003) carried out three experiments with 4- to
10-year-old children and adults. In experiment 1, children were exposed to 20
sentences with matching or mismatching propositional information (such as My
mommy gave me a treat vs. I lost my sticker collection) and paralinguistic cues
(happy vs. sad prosody). ‘Happy’ prosody sentences were produced with higher
pitch level, greater pitch and loudness variation and a faster speaking rate, while
‘sad’ prosody was produced with lower average pitch, attenuated pitch and loud-
ness variation and slower speaking rate relative to the happy paralanguage. In
experiment 2, in order to remove any possible interference from the propositional
content, the sentences were presented in a foreign language (Italian), and in
experiment 3, the sentences were low-pass filtered to remove potential distraction
from the semantic content. The overall results of these experiments showed that
9- to 10-year-old children and adults judged the speaker’s feelings by how s/he
spoke whereas children aged 8 or younger judged the speaker by what s/he said.
However, results from experiment 2 and 3 showed that even 4-year-old children
were able to attribute an emotion to the affective paralanguage of both the foreign
language and the low-passed filtered speech, although accuracy improved with
age. Waxer and Morton (2011) confirmed this lexical bias in 6-year-olds, since
the children in their study proved to be inflexible in their interpretations of con-
flicting speech cues when they had to decide between emotions based on words
and emotions based on prosody (happy/neutral/sad paralanguage). Aguert et al.
(2013) suggested that it is not that lexicon or context invokes a bias, but rather
that prosody plays a ‘subordinate’ role when it is in competition with situational
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context, a phenomenon that persists even into children’s early teenage years. In
their study, Aguert et al. (2013) presented 5- to 13-year-old children with a judg-
ment task in which they were exposed to animal figures located in neutral situ-
ations, and then asked them to judge the emotional state (happy or sad) of the
animal on the basis of prosody alone since both lexical and contextual cues were
devoid of emotional valence. The utterances the children heard while viewing the
animals were five syllables long and deliberately made unintelligible, with the
syllables being randomly mixed. The prosody employed was described as either
positive (happy) or negative (sad). The children were then asked to judge the ani-
mal’s emotional state by pointing to a drawing with either a happy face or a sad
face with which the children had been previously familiarized during a pretest.
They were also asked to verbally explain their judgment. The results of the exper-
iment showed that the youngest children in the study (the 5-year-olds) struggled
to infer the speaker’s emotional state on the basis of prosody alone and only per-
formed at chance level. The authors concluded from this that there are no specific
biases involved, but that prosody is simply a difficult cue for preschool children.

These above-mentioned results stand in stark contrast to other developmen-
tal findings showing that from very early in development (and also later), chil-
dren are extremely sensitive to prosodic cues, which in fact act as bootstrapping
mechanisms for language development (see Hoehle 2009: for a review). In addi-
tion, a number of studies have shown that toddlers can regulate their behavior
depending on prosodic cues alone (see Hoicka and Wang 2011: , amongst others).
Why do infants clearly detect and respond to emotional cues in infancy and early
childhood (and in a variety of tasks), but then struggle to detect prosody in the
preschool years? Apart from the fact that at later ages children need to integrate
information coming from prosody with other contextual and lexical cues, some
authors have suggested that while happy and sad contours may be accessible to
babies in infancy, they may lose their iconicity through reinterpretation during
the language acquisition process, and the late learning of connections between
pitch and emotion could be due to the “complexity of pitch-contour patterning
in the language as a whole” (Quam and Swingley 2012). Also, as Aguert et al.
(2013) note, the fact that the few studies available reflect a variety of experimental
designs is not ideal and has really yielded only fragmentary knowledge about the
ability of children to detect emotional stance from prosody.

Regarding the comprehension of meanings through facial expression, there
are a number of papers that have examined children’s ability to recognize emotion
through both facial expressions and affective prosody (amongst others McClus-
key and Albas 1981; Nowichi and Duke 1994; Nelson and Russell 2011; Quam and
Swingley 2012). In particular, several studies have demonstrated an advantage
in the preschool years compared to vocal expression. For example, Nelson and
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Russell (2011) tested preschool children’s (3-5 years old) ability to label emotions
(happiness, sadness, anger and fear) based on video clips which were produced
in four different conditions: face-only, body posture-only, voice-only and mul-
ti-cue (i. e., face + body + voice). Results showed that preschoolers were equally
able to provide labels in the face-only and multi-cue conditions, yet they were
significantly less accurate in the body posture condition. However, the children
performed worst in the voice-only condition. Furthermore, Quam and Swingley
(2012) found that while 4- and 5-year-olds were consistent in detecting happy or
sad prosody (created by manipulating the low-pass filter on the audio recording)
to decide whether a puppet had succeeded or failed at a task, 2- and 3-year-olds
depended more on facial-gestural and body language cues. Clearly there remains
considerable room for further exploration of young children’s sensitivity to affec-
tive stance on the basis of prosody, facial expression and lexical information, and
the interaction and relative importance of these factors.

1.3 Children’s sensitivity to polite stance

Children’s multimodal acquisition of politeness in requests is greatly under-re-
searched and little is known about children’s ability to infer a speaker’s polite
stance on the basis of intonation and/or facial cues only. Also, at this moment,
still surprisingly little is known about children’s sensitivity to a speaker’s polite
stance and the role affect plays therein. Focussing on first grade children’s and
adults’ understanding of the sociality of emotions, Camras et al.’s (1985) study
showed that children expect there to be a relationship between speaker affect
and directive choice. Particularly, angry speakers are expected to be less polite
than happy or neutral speakers. The authors concluded from this that adults and
children sometimes make inferences about a speaker’s emotions based on his or
her directive choice. In another study, Shochi et al. (2009) focussed on children’s
understanding of politeness from a multimodal point of view. Investigating 9- and
10-year-old Japanese children, they found that facial cues were beneficial for the
processing of politeness and impoliteness meanings (Shochi et al. 2009). They
also found that, in comparison to adults, children relied on facial cues earlier
than auditory information to understand politeness meanings. One of the only
and most comprehensive studies with a focus on preschool children’s developing
perception of politeness by including intonation as a cue is Bates’ (1976) study.
Bates (1976) experimentally tested whether 60 Italian children aged 3-6 could
perceive politeness as encoded through lexical cues or through prosody only. The
children were asked to judge which frog puppet made the most polite request as
the experimenter varied the puppet’s use of different lexical cues and tones of
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voice. Tone of voice varied from harsh to gentle and the verbal message dammi un
dolce ‘give me a candy’ was either accompanied by per favore ‘please’ or not. The
results showed that the children had acquired per favore ‘please’ as a politeness
marker by age 3 but the use of gentle intonation as a strategy only reached signif-
icance after 4 years of age. Nonetheless, Bates argued that the younger children
may have judged the harsh tone as ‘nicer’ because they found it amusing, hinting
at an earlier sensitivity to intonation after all.

While at this stage it is not clear whether preschool aged children can infer
a speaker’s polite stance from prosodic and/or facial cues only, our hypothesis is
that by age 3 children will be able to successfully detect a change in polite stance
by only accessing changes in these specific cues. Despite contradictory results
in the literature on preschool children’s sensitivity to emotional states encoded
through prosody and facial gesture, we claim that the use of a child-directed
pragmatically relevant task will allow us to adequately assess this issue.

2 The current study

The current study intends to determine whether 3-year-old children are able to
distinguish a polite stance from a non-polite stance in requestive speech acts
exclusively on the basis of prosodic (in particular intonation) cues, solely on facial
cues, and on the basis of the two combined, removing any possible lexical or con-
textual bias. To do so, we compared children’s behavior on a between-subjects
polite stance comprehension task where a set of requests were presented to the
child which always contained the same polite stance lexical cue (the word please,
e.g., Canyou give me the ball, please) and the same neutral speech act situation as
a situational prompt. We adapted Bates’ (1976) experimental procedure whereby
the subject is asked to give an object to the person who seems to be asking more
nicely. Crucially, in order to investigate children’s sensitivity to intonational pat-
terns and facial cues, the experimental materials were presented in three different
between-subject modalities: (a) audio-only (AO), with just verbal and prosodic
cues available; (b) visual-only (VO), with exclusively non-verbal cues available;
and (c) audio-visual (AV), with both verbal and non-verbal cues available. This
is an adaptation of the methodology used in Hiibscher, Esteve-Gibert, Igualada
et al. (2017) and originally created by (Armstrong et al. 2014). Importantly, we
chose to use intelligible speech but to keep the lexical cues constant in both the
polite affect and the non-polite affect conditions, thus controlling for lexical
content. Both intonational and facial cues were varied, with a falling nuclear
configuration (L* L%) and frown signaling the non-polite affect condition, and
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a rising nuclear configuration (L+H* H%) and smile signaling the polite affect
condition.

Based on the previous literature, we had several hypotheses regarding chil-
dren’s ability to access a speaker’s polite stance through intonational and gestural
information. Despite incongruent findings in the previous literature, we hypothe-
sized that the use of a child-directed and pragmatically relevant task would allow
us to adequately assess children’s ability to infer meaning based on facial cues
and intonation only, and the combination of both. First, we hypothesized that,
in line with Quam and Swingley (2012) and Nelson and Russell (2011) children
should be able to detect a speaker’s polite stance best in the AV condition, where
both intonational and facial cues are present. However, contrary to some other
previous research, and more consistent with the early exploitation of pitch and
facial cues for communicative functions, we hypothesized that both intonation
and facial cues are strong cues in the age under investigation, just as in earlier
ages, and children should be able to infer to a certain degree another person’s
polite stance through those cues in the AO and VO conditions.

3 Method

3.1 Participants

Thirty-six (18 female and 18 male) American English-speaking children partici-
pated in a between-subjects polite stance comprehension task. Five additional
children had to be excluded for various reasons (they were bilingual, had devel-
opmental problems, or dropped out of the experiment). Their ages ranged from
2;10,22 to 4;0,16 (mean age: 3 years and 5 months, SD = 0.31). The participants
were mostly high socioeconomic status white children visiting the Center of
Science and Industry, a science education center in Columbus, Ohio (Wagner et
al. 2015). Parental consent was obtained before the experiment. Children were
given an animal-shaped stamp on the hand as a reward for participation. All
research practices and consent forms were reviewed and approved by the Ohio
State University Social and Behavioral Sciences Institutional Review Board.

3.2 Preliminary elicitation study with adults

In order to create the stimulus materials to be used in the study, it was first nec-
essary to determine the prosodic and facial cues characteristics that are used in
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American English to encode polite and non-polite stances. To this end, a free dis-
course elicitation task was carried out with ten American English native speakers
who were students or researchers at Ohio State University. The participants were
asked to imagine themselves in the company of a child and read a set of context
prompts in which they had to make a request to that child. To give them a better
idea of the target age group, next to the text describing the context the partici-
pants were provided with a picture of a 3-year-old child. Two examples of these
contextual prompts are given in (1) and (2) (see appendix for all prompts). In (1)
the context prompts the speaker to ask for help in a polite way (i. e., a polite affect
request) while context (2) prompts the speaker to produce a command rather than
a question (i. e., a non-polite affect request).

(1) Polite stance condition: You have both your hands full of plates on your
way to the kitchen and you have just dropped a fork. Ask the child nicely to
give you the fork.

(2) Non-polite stance condition: The child is very excited and plays con-
tinuously with a noisy toy but you want him/her to be quiet. You’re quite
annoyed. Tell the child to give you the toy.

Video recordings were made of the participants as they responded to the prompts,
yielding recordings of a total of 100 requests (10 requests x 10 speakers). Analysis
of the recordings showed that the lexical structures used most often by speakers
were the conventional request questions Can you give me xy? (with or without
please) and Could you give me xy? (with or without please) in the polite affect
condition and the imperative Give me xy (with or without please) in the non-polite
affect condition. The recordings were then analyzed for prosodic content using
MAE_ToBI (Beckman et al. 2005). MAE_ToBI is an annotation system used for
labeling intonation and prosody in databases of spoken Mainstream American
English (for a consensus account of English intonation and prosody on which the
MAE_ToBI system is based, see Beckman et al. 2005). The frequency distribution
of the types of intonation contours displayed in the non-polite vs. polite affect
requests can be seen in Table 1.

Table 1: Prosodic cues displayed in the requests

Non-polite affect Polite affect
L* L% 49 (98 %) 7 (14 %)
L* H% 0 5(10%)
L+H* H% 1(2%) 38 (76 %)
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The results of the prosodic analysis showed that there was a clear preference for
a falling (L* L%) nuclear configuration in the non-polite affect condition and a
rising (L+H* H%) nuclear configuration in the polite affect condition. Finally, the
recordings were analyzed in terms of the facial cues that speakers had used. It
was found that while in the non-polite affect condition participants displayed
a stern facial expression, in the positive affect condition they consistently dis-
played a polite smile.

On the basis of this analysis, it was decided that in the subsequently pre-
pared experimental stimulus materials the non-positive affect condition would
be characterized by the L* L% nuclear configuration prosodically, and a stern
facial expression, while the polite affect condition would be characterized by the
L+H* H% nuclear configuration and a smiling facial expression. Regarding the
lexicon, we decided to add please at the end of the conventional request struc-
ture ‘Can you give me xy’ since it is a politeness cue that is usually taught to chil-
dren early on in order to make a request sound acceptable. In order to control for
lexical input, the actual utterance would be the same in both polite and non-po-
lite affect conditions.

3.3 Experimental materials

Six female students or researchers from Ohio State University volunteered to take
part in preparing the stimulus materials. They were individually videotaped while
producing a set of sentences with the same target structure ‘Can you give me the
[toy] please’. The name of one of six toy items, namely ball, shark, frog, bear, horse
and duck, was inserted in the sentence with a different toy per speaker. The speak-
ers each produced one request in two conditions, namely non-polite and polite
stance, in which they replicated the main intonational and facial features of the
non-polite and polite stance conditions described in section 3.2. A total of 12 sen-
tences were obtained (1 target structure x 1 toy x 2 affect conditions x 6 speakers).

The four panels in Figure 1 illustrate the pitch contours and facial expres-
sions used in the two AV conditions.

In order to be sure that our stimuli were clearly distinguished as portraying
polite stance vs. non-polite stance, we performed a preliminary control survey
with the online survey platform SurveyGismo. Ten adult American English speak-
ers were recruited and were asked to judge each of the six paired video record-
ings in terms of which one of each pair depicted the more polite request. Their
responses were 100 % consistent across raters.

PowerPoint presentations (PPTs) were then created for each of the three
between-subject experimental conditions (AO, VO and AV). Each PPT contained
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Figure 1: Pitch tracks, spectrograms and waveforms (top panels) and facial-gestural cues
(bottom panels) for the polite affect request (left panels) and non-polite affect request (right
panels) stimuli used in the AV condition.

eight slides in the following order: a familiarization slide, three test trials, the
familiarization slide again, and finally three more test trials. In the AV version
of the PPT, the full audiovisual recordings of the speakers were embedded in the
trial slides. The PPT presentation for the VO condition was identical except that
the audio track was eliminated from each of the six videos. Thus, the children
would only be exposed to facial cues without any audio cues. Finally, the PPT
presentation for the AO condition included the audio track in the trial slides but
instead of video content subjects were shown two grey squares under which they
could merely see the outline of a face, this was done to remove any possible infor-
mation from facial cues but enable participants to associate the sound with a
person. In order to counterbalance the presentation order of the stimuli within
each trial, we created four different PPTs for each modality of presentation.

3.4 Procedure

First, each child was randomly assigned to one of the three conditions, namely AO
(12 children), VO (12) and AV (12). The child was seated next to the experimenter,
a native American English speaker, on the floor in a quiet room in the Center of
Science and Industry Museum. As a warm up, the child was asked to name each
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of the six toy items that would be seen in the experimental trials, namely a ball,
shark, frog, bear, horse and duck. For the experiment proper, the child faced a
laptop on which the polite stance comprehension task was presented with two
empty buckets placed between the child and the computer.

To familiarize him/her with the test procedure, the child was told that s/he
was going to play a game. Two animated stars appeared at the left and right of the
screen. After the star on the left said “I’'m the blue star”, the experimenter passed
a fuzzy ball to the child and asked Can you put this fuzzy ball in the bucket right
in front of the blue star? The same procedure was then followed for the red star
on the right. Then the child was presented with the test trials. In each trial, the
screen showed two embedded videos (in the AV and VO condition PPTs) or still
pictures (in the AO condition PPT) of two speakers, one to the left, the other to
the right. Because it was the same speaker in both videos or pictures, the experi-
menter referred to them as “sisters that look very much alike” (see Figure 2). Each
trial slide also depicted one of the target toy items in the top right or left corner of
the screen (e. g., in Figure 2, a ball at top right).

Figure 2: Example of a test trial PPT slide, showing position of stimulus recordings or photos
and one of the toy items. In this case, the ‘sisters’ both portray a neutral expression because
the slide is from the audio-only PPT.

The experimenter then directed the child’s attention to the toy item by saying
“What do you think they want? Both of them are going to ask you to give them the
ball. You have to listen/watch very carefully. Can you give the ball to the person
who asks more nicely?”. The two embedded videos (or audio tracks in the AO
condition) were then played consecutively, one in which the speaker made a
request while displaying the polite affect cues and the other in which the speaker
made the same request while displaying the non-polite affect cues. The child then
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indicated which one of the two speakers s/he thought had asked more nicely by
placing the named object (e. g., the ball) in the bucket that was in front of that
person. In each trial a new set of “sisters” and a different toy was displayed.

After the first three test trials, the child was again shown the familiarization
activity with the stars and then performed the remaining three test trials. In half
of the trials, the polite affect stimulus recording was presented first and was
located on the left side of the screen; in the other half, the polite affect choice
was presented second and was located on the right side of the screen. Thus, as
noted, in total each child performed six test trials and two familiarization trials.
The whole experiment lasted about 5 minutes and was videotaped.

3.5 Coding

For the coding of responses, a trial was coded as “correct” and scored “1” if the
child put the toy into the bucket in front of the speaker who had produced the
“polite affect” cues, in other words, the speaker who had seemed nicer in making
their request. In their responses, children quite often pointed first towards the
person they thought seemed nicer and only afterwards put the object into the
bucket in front of that person. However, those children who pointed first always
put the object in the corresponding bucket. The combination of “polite affect”
cues varied according to the modality, in the AV condition consisting of a verbal
request (e. g., Can you give me the ball please?) with a rising nuclear configuration
(L+H* H%) and a smile; in the AO condition a rising nuclear configuration in the
audio playback but a neutral facial expression in a still photo; and in the VO con-
dition a smile in the video playback but no audio track. If the child put the bucket
in front of the speaker who displayed “non-polite affect” cues, this was counted
as an “incorrect” response and scored as “0”. A total of 216 trials were analyzed
(6 test trials x 36 participants).

4 Results

In order to test overall performance in each condition, a binomial test was applied
to the data. A bar graph illustrating the mean ratios of correct responses for each
modality is shown in Figure 3.
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Figure 3: Mean ratio of correct responses by modality (AV = audio-visual, VO = visual-only,
AO = audio-only)

The results of the binomial test indicated that the ratio of correct interpretations
of polite stance was .78 in conditions AV and VO, thus greater than the chance
ratio of .50 (p <.001, 1-sided), as predicted. Contrary to our predictions, however,
the ratio of correct interpretations of polite stance in the AO condition was .71,
also greater than chance (p < .001, 1-sided). Thus, the children performed sig-
nificantly better than chance in all three conditions, indicating that they were
sensitive to both prosodic and visual characteristics of polite stance. To assess
potential differences between modalities, a second Generalized Linear Mixed
Model (GLMM) was performed in which Choice was set as the dependent varia-
ble, Modality was set as fixed factor and Subject and intercept were set as random
factors. Again, modality in the GLMM analysis was not found to be significant,
with F(2, 213) = 0.315, p = .671. In other words, the children performed as well in
the AO condition as in the other two conditions. Odd ratios (Exp(B)) were calcu-
lated with the AV condition as baseline in order to analyze effect sizes with logistic
regressions.
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AV vs. AO: (B =-.485, SE = .596, p = 416, Exp(B) = .616)
AV vs. VO: (B =-.066, SE = .609, p = 914, Exp(B) = .936)

0dd ratios represent the odds that an outcome will occur given a particular expo-
sure and in comparison to the odds of the outcome occurring in the absence of
that exposure (Szumilas 2010). Odd ratios superior to 1 are associated with higher
odds of outcome compared with the baseline category. In the two comparisons,
the odd ratios were inferior to 1. In the first case (AV-VO) the B regression coef-
ficient indicates that the probability of a child in the VO condition detecting a
speaker’s polite stance is about .066 times higher than for a child in the AV con-
dition. In the second case (AV-AO) the B regression coefficient indicates that the
probability of a child in the AO condition detecting a speaker’s polite stance is
about .485 times higher than for a child in the AV condition. Even though the
difference between AV and AO compared to AV and VO is bigger based on the
effect sizes, there is no statistically significant difference between the conditions,
implying that this tendency might only be found in the present data sample and
not in the total American English population in the USA which is represented by
the sample.

5 Discussion and conclusions

This study tested 3-year-old children’s understanding of a speaker’s polite stance
in requests by analyzing their ability to exploit audio cues (intonation), visual
cues (facial expression) and the combination of both in a situation where lexical
cues were controlled for. The results of the study showed that children performed
significantly above chance in all three modalities of presentation, namely audio-
visual, visual-only and audio-only. In the experimental task, children had to
choose from two possible answers and the only cues they could access in order to
detect a difference between the two requests were either intonation or facial cues,
or both, since lexical content and context were controlled for. The results of the
experiment add interesting new insights to research on children’s ability to infer
politeness from both intonational and facial cues at a very early age.

First, the results confirm that facial expression is a cue that children can
broadly use to access polite meanings conveyed by speakers. These results are
consistent with other studies suggesting that preschoolers have the ability to
access both emotional information and more complex pragmatic meanings
which might require them to understand the other person’s pragmatic perspec-
tive through gestural and facial cues (Butcher and Goldin-Meadow 2000; Kelly
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2001; Armstrong et al. 2014; Hiibscher et al. 2017; Armstrong and Hiibscher 2018).
Furthermore, interestingly, children performed similarly well in the visual-only
as in the audio-visual condition and there was no additive effect in the audio-
visual condition.

Second, the children performed as well in the audio-only condition as in the
other two conditions, suggesting that children’s sociopragmatic understanding of
intonation is as good at this age as is their understanding of facial cues encoding
the same meaning. This is the first study showing that 3-year-olds can infer a
speaker’s polite affective meaning just as well from intonation as they can from
facial cues. While most previous research has neglected to investigate children’s
ability in inferring politeness meaning from intonation and facial/gestural cues,
those studies that did, either found later sensitivity to intonational cues (Bates
1976), or found that facial cues play an important scaffolding role in older chil-
dren’s understanding of politeness meanings (Shochi et al., 2009).

Thus the present results differ from the results of other studies that have
found a lack of sensitivity in pre-school and primary school children to prosodic
cues to a speaker’s emotional state relative to lexical or contextual cues (Morton
and Trehub 2001; Morton et al. 2003; Waxer and Morton 2011; Quam and Swing-
ley 2012; Aguert et al. 2013). The question that arises is why the present find-
ings are so discrepant with prior studies on children’s ability to infer emotional/
pragmatic meaning from intonational cues. There are several plausible expla-
nations which might account for this difference. First of all, it might be due to
the different nature of the experimental speech stimuli employed. In research
on emotional state encoded through intonation, the experimental stimuli have
often been pseudo-utterances or low-pass filtered speech, with children being
told that the animal characters displayed were speaking another language. While
this strategy certainly controls for any possible lexical interference or bias, it
may have significantly affected the children’s ability to interpret the pragmatic
intonation of the message. In the present study, in order to avoid these issues,
children were exposed to a pragmatically relevant task involving a request situ-
ation whereby they were asked to judge a real person’s intelligible polite stance
as encoded through either lexical and prosodic cues alone, or facial expressions
alone, or all of these things at once. Regarding the materials, they were exposed
to actual video recordings of child-directed speech produced by a set of speakers.

Second, in most studies on children’s sensitivity to (emotional) meaning
encoded through prosody, prosody is actually poorly defined and is often referred
to as a “paralinguistic cue”. For example, Morton and Trehub (2001) characterize
the target prosodic cues used in their experiment as “affective paralanguage”,
without giving any further information. Aguert et al. (2013) likewise fail to offer
information about the prosodic cues that their child participants were exposed
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to beyond the observation that the prosody was either happy or sad and thus
emotionally salient. Even when such information is provided, it may be that the
prosodic features selected to cue emotion were excessively subtle. For instance,
though Aguert et al. (2013) define the prosodic cues they employed with sufficient
detail, informing us that their positive-affect prosody cues had a high FO mean
accompanied by a large FO range while their negative-affect cues had a lower,
more monotonous FO pattern, the question remains as to whether these differ-
ences were sufficiently salient as cues to emotion. In order to avoid this issue, we
defined and controlled for the specific contours of the intonational cues employed
in our experiment (basically rising and falling interrogative pitch contours) in
accordance with the Autosegmental Model (Pierrehumbert 1980; Jun 2010).
Third, the experimental design could have played a role as well. In the current
study children were tested in a forced-choice task in which they were exposed to
two video stimuli in sequence. It may be that this experimental set-up actually
helped children to perform better compared to other designs where children were
exposed to one stimulus at a time and then had to make a decision between two
possible answers. Though at this point it is not possible to draw any firm con-
clusions about the potential effects of this difference in experimental design, it
might be worthwhile to explore this issue further. Futhermore, when analyzing
the understanding of emotions/polite stance it must be borne in mind that the
affects’ valence depends on context, which is itself partially generated by societal
factors. Thus, in order to understand the intentionality of affect, an appropriate
contextualization and social context must be provided (see e.g. Wilutzky 2015;
Khu et al. 2017). Finally, there might be a difference in the way preschool chil-
dren access the various meanings encoded through prosody. It thus remains to
be tested whether with the current experimental paradigm children could just as
easily access a person’s emotional state as they do someone’s polite stance.
While our results differ from those found in some prior studies, we would
like to highlight the fact that the sensitivity to intonation by 3-year-old children
we report here is consistent with reports in the literature. Many studies in fact
suggest that prosody helps infants detect emotional information, and there are
at least three studies with children aged 12 to 36 months showing that prosodic
information in isolation was sufficient to regulate their behavior. For example,
Mumme et al. (1996) showed that 12-month-old children regulated their behav-
ior when hearing emotional prosody that made them afraid. Similarly, Hoicka
and Wang (2011) showed that 15-month-olds responded appropriately when the
experimenter produced either humorous or sweet vocal cues combined with mis-
matched and matched behavior. These results also seem to be in line with Hiib-
scher et al.’s (2017) study which showed that 3-year-old children are able to attrib-
ute mental states (in this case, epistemic stance) to another person on the basis
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of intonation only, and crucially that they are better at detecting this epistemic
stance through intonation than through lexical marking. Together, these results
suggest that between 1 and 3 years of age children are able to make the appropri-
ate semantic links between prosody and pragmatic and emotional information
(see also Armstrong and Hiibscher 2018; Esteve-Gibert and Prieto 2018).

To sum up, clearly intonation and facial cues have been grossly overlooked
in most studies on children’s developing understanding of politeness, and the
current results provide new evidence that those cues might play a much bigger
role in this process. This is the first study of its kind to show that young (3-year-
old) children are sensitive to sociopragmatic meaning conveyed through intona-
tion and facial cues and that they are able to metacognitively react to it. This has
implications for parents, caregivers and preschool teachers because it suggests
a means of scaffolding children’s sociopragmatic awareness, which often solely
focusses on verbal content. However, judging from our findings, it seems clear
that neither prosodic (in particular intonational) nor facial cues should be for-
gotten. One possible limitation of the present study is that the data set includes
a relatively small number of children in each condition and future research
should address whether the trends observed in the present study are applicable
to a greater number of children. In this context it would also be interesting to
compare American English-speaking children with children from other language
backgrounds, to see whether the currently obtained results are comparable, or
whether there are cross-cultural differences in children’s development of polite-
ness understanding. For example, it might well be that languages which do not
display an intonational contrast between polite and non-polite requests offer a
greater difficulty for children to grasp the prosodic cues of politeness. Research
should also consider testing children on perspective-taking tasks, such as for
example theory of mind and emotion detection to investigate more closely indi-
vidual differences. Finally, it should be noted that this study has examined only
one speech act, e.g., requests, at a specific age and it would be interesting in
future research to widen up the scope and investigate whether children’s develop-
ment of politeness behaves similarly across different speech acts and also across
a wider age span. In general, more studies with accurate descriptions of intona-
tional patterns are needed (and which include pragmatically relevant situations)
to start assessing how children develop their prosodic awareness in relation to
social and pragmatic meanings.
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Appendix

DCT Instructions:

Imagine yourself being a pre-school teacher, in charge of a small group of three-
to four-year-old children. The task consists of 10 situations. Imagine yourself
being in each of these situations and then respond to them as spontaneously as

possible.

Non-polite stance condition

Polite stance condition

Scene 1a. The child is playing with your smart-
phone and dropped it. You have already asked
him/her to stop playing with your smartphone
before. You’re getting impatient. Tell the child
to give you the smartphone.

Scene 2a. The child is scribbling in a book
from the class. You have told the child many
times before to not scribble in the picture
books. You’re getting annoyed and tell the
child to give you the book.

Scene 4a. The child is very excited and plays
continuously with a noisy toy but you want
him/her to be quiet. You’re quite annoyed.
Tell the child to give you the toy.

Scene 5a. The child is playing with a ballin
the kitchen and you have told the child several
times before not to play with the ball there.
You get annoyed and tell the child to give you
the ball.

Scene 1b. You have both your hands full of
plates on your way to the kitchen and you have
just dropped a fork. Ask the child nicely to give
you the fork.

Scene 2b. The child is reading a picture book
with a pen close by. You need to write some-
thing down.

Ask the child nicely to give you the pen.

Scene 4b. You bring some toys to the table. A
huge frog is still in front of the child. In order
to have room for the new toys you ask the child
nicely to give you the frog.

Scene 5b. You’re sitting at a table next to the
children. You can’t reach the bread and you
ask the child who sits closest to the bread
nicely to give you the bread.
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