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This study explores how listeners use verb constructions to describe
everyday sounds. It considers (i) how the verb constructions provide Gestalt
to events in the form of activities, processes and states, and (ii) how the
constructions correspond to different aspects of a soundscape (sound
sources, acoustic properties, and listener reactions). We found that verb
constructions primarily describe sound sources and that these are portrayed
as dynamic events. Acoustic properties were rarely described through verb
constructions. When they were, the constructions primarily conveyed static
properties of sound as in the sound is loud as opposed to dynamic events as
in the sound comes closer. Listener reactions were primarily expressed
through comparative constructions such as it sounds like and justifications
such as I can hear. The upshot of the study is that speakers conceptualise
sounds according to highly dynamic Gestalts for which the main focus is the
source of the sound.
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Introduction

When people experience everyday sounds, they associate their acoustic properties
(e.g., loudness, acoustic texture) with source events and entities that can be found
in the sounds’ environments (e.g., Brown et al., 2016; Guastavino, 2021; Nudds,
2009). The term soundscape (Southworth, 1969) is sometimes used to refer to
people’s conceptualizations of sounds as experiences of the physical world (e.g.,
Kang & Schulte-Fortkamp, 2016; Schulte-Fortkamp et al., 2023). Hartman and
Paradis (2023) introduced an approach to researching soundscapes through the
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lens of language. They asked participants to freely describe 20 acousmatic stim-
uli, i.e., sounds heard without visual support (e.g., Dhomont, 1996; Kane, 2014).
These stimuli included everyday sounds drawn from different environments such
as sounds generated by human activity (e.g., eating and walking) and sounds of
nature (e.g., rain and bird song). Hartman and Paradis (2023) focused on how
the participants” descriptions evoke meanings within the conceptual domains of
EVENT (source of the sound), SOUND (acoustic properties), and EXPERIENCE (lis-
tener reaction), and on how these descriptions reflect the participants’ perspec-
tives on the sounds as elements of the soundscape. They showed that accounts of
a source event are central to the descriptions of sound.

The present study builds on these findings. The aim is to establish how sound
experiences are described through verb constructions and how these construc-
tions are distributed across different sounds. It also aims to establish how per-
ceivers of sounds construe the EVENTS in terms of ACTIVITIES, PROCESSES and
STATES in relation to the different types of sounds and to the three elements of
soundscapes, i.e. the source event, the sound itself and the perceiver. Note that
this use of the term event refers to event structures in language, not to be con-
fused with source event as an element of the soundscape by Hartman and Paradis
(2023).

The article is structured as follows. Section 2 introduces previous work on
sound, both as a phenomenon and an experience, outlines the findings of pre-
vious studies that have focused on representations of sounds in discourse, and
provides a brief overview of the cognitive semantic views on conceptual struc-
tures and the construal of perspective. The methodology of the study is presented
in Section 3. Section 4 presents the results, and Section 5 discusses the findings.
Section 6 concludes the article.

2. Background

Section 2.1 describes how the terms sound, soundscape, and acousmatic experience
are used in this article. Section 2.2 summarizes previous research about sound
descriptions, specifically descriptions of sound-related EVENTS in fiction narra-
tives and written descriptions of acousmatic stimuli. Section 2.3 focuses on how
perspectives are made salient in communication.

2.1 Sounds, soundscapes, and acousmatic experiences

Everyday situations can give rise to different types of sounds, and it has been pro-
posed in the literature that these sounds often translate into different types of lis-



Perspectives on soundscapes

[3]

tener experiences. Distinctions have been made, for instance, between musical
sounds such as the ringing of an alarm clock (Gaver & Norman, 1988) and envi-
ronmental sounds such as someone making breakfast (e.g., Dubois et al., 2021;
Marecell et al., 2007). When listeners experience musical sounds, their attention is
often geared towards the acoustic properties, physical properties, or musical para-
meters of the sounds such as pitch, loudness, or duration (e.g., Dubois, 2000;
Gaver & Norman, 1988). When listeners experience environmental sounds, on the
other hand, they instead attend to what is happening, what is causing the sounds,
and where the sounds are coming from (e.g., Gygi et al., 2007; Houix et al., 2012;
Jenkins, 1985; Marcell et al., 2000; Pasnau, 1999; Rosenblum et al., 1996).

Everyday sounds are frequently generated by human activities, such as people
talking, crying, laughing, or moving in different ways. Sounds generated by
human activity make up an inclusive category referred to as anthrophonic sounds
(e.g., Kang & Schulte-Fortkamp, 2016). Anthrophonic sounds include back-
ground noise, such as distant incomprehensible chatter (e.g., Samodra, 2018) as
well as sounds generated by the human body without involvement of the vocal
cords, such as a munch or a footstep (e.g., Brown et al., 2016; Brown et al., 2011;
Cox, 2008). Research has shown that anthrophonic sounds are meaningful con-
stituents of everyday experiences (e.g., Cox, 2008; Hartman & Paradis, 2023).

An acoustic environment is essentially the collection of all sounds within a
setting at a specific place and time (e.g., Fernstrom & Taylor, 2019; Pijanowski
etal., 2011). A soundscape, on the other hand, while also potentially associated
with a combination of coexisting sound sources (e.g., Bergman et al., 2009; Bizley
& Cohen, 2013; Bregman, 1994; Marcell et al., 2007), stems from experiences of
acoustic environments. The notion of a soundscape is therefore an experiential/
conceptual construct. The subsequent excerpt summarizes how soundscapes have
been defined, as cited in Fiebig (2023, p.27).

The international standard on soundscape (ISO 12913-1) defines soundscape as a
perceptual construct that must be distinguished from the physical phenomenon:
“Soundscape is an acoustic environment as perceived or experienced by a person
or people in context.” (ISO 12913-1 2014, p.1).

The distinction between acoustic environments and soundscapes as experiences
of these environments stems from the fundamental distinction between “the
nature” of sounds as phenomena in the physical world and “the content” of
auditory experiences (O’Callaghan & Nudds, 2009). Soundscapes originate in a
variety of physical environments (Brown et al., 2011; Guastavino, 2021). Urban
environments, for instance, have been associated with auditory experiences of
sounds stemming from both human activity and non-human events (Brown et al.,
2011). Human activity in this case includes anthrophonic and mechanical sounds
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from traffic or uses of machines and devices. Non-human events may involve
domesticated animals, wildlife, natural elements such as water or other substances
and materials, and phenomena like thunder (Brown etal., 2011; Guastavino,
2021).

People who have experienced an acoustic environment are later able to re-
create it via simulation and integrate different aspects of their experience into one
conceptual unit (e.g., Barsalou et al., 2004; Gibbs Jr & Matlock, 2008; Hartman &
Paradis, 2018). Situated simulations of everyday acoustic environments are often
influenced by the type of connections to the physical world the listeners derived
from a sound at the moment of listening (e.g., Hartman & Paradis, 2023; Steenson
& Rodger, 2015; Tuuri & Eerola, 2012) and may focus on different elements of a
soundscape. Figure 1 illustrates a soundscape that stems from the sound of dig-
ging. It includes three elements: the source (event) that generates the sound, the
acoustic properties that are generated (sound), and the listener who is engaged
as an active perceiver. The illustration of a soundscape in Figure1 aligns with
common approaches in research on soundscapes, which consider the listener not
merely as a passive receiver of sounds, but as an active participant within “a
dynamic system of information exchange” (Fiebig, 2023, p.23).

oes__ sound — Breedy

event listener

simulates

Figure 1. Elements of the soundscape of digging

In the study by Hartman and Paradis (2023), participants described sound-
scapes such as the one shown in Figure 1 by focusing on a single element (e.g.,
someone digging gravel with a shovel), on two elements (e.g., Someone digging
with a metal shovel. There is crunching from the earth and sometimes resonance
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from the spade.), or on all three elements of the soundscape (e.g., A person using a
shovel to dig up earth or possibly snow after a snowfall. I can hear the shovel hitting
the ground and lifting.).

Notably, soundscapes are variable and contextually dependent. Even familiar
sounds can be experienced differently by a single listener, depending on the sit-
uation, expectations, or purposes that drive attention to the sounds. Schulte-
Fortkamp and Fiebig (2023) emphasize this point by stating that “if humans are
perceiving and considering their acoustic environments, they are also cognizant
of the overall “gestalt” of all sensory components of that environment” (p.s).
Acoustic properties influence listeners’ responses to sounds, but these responses
can also be affected by several facets of everyday life such as the perceiver’s
gender, sensory acuities or sensitivities, social etiquette, cultural contexts, or sur-
vival instincts (Cox, 2008). For instance, psychoacoustic studies have shown that
scraping sounds such as a tool scratching a hard surface (Halpern et al., 1986) and
anthrophonic sounds such as crying, coughing, snoring, and munching are often
perceived as highly unpleasant (Cox, 2008). Sounds such as water movements,
bird-chirping, and background chatter, on the other hand, can have a positive
effect on the listener.

2.2 Representations in discourse of sounds as EVENTS

Descriptions of sound have been investigated from a lexical perspective in studies
focusing, for example, on iconicity (e.g., Akita & Parudeshi, 2019; Dingemanse,
2012; Winter et al.,, 2017) and sensory meanings associated with all the senses
(e.g., Caballero et al., 2019; Winter, 2019). These studies address sensory meanings
evoked by adjectives and nouns, while research on how verbs describe sound is
scarce and deals primarily with verbs as stand-alone lexical items. For instance,
in his work on how verbs reflect sensory meanings, Viberg (2019) distinguished
between “experiencer-based” verbs such as listen to and hear, and “phenomenon-
based” verbs such as crack and rattle (p.19).

Only two previous studies have focused on how sounds are described in dis-
course, namely Caballero and Paradis (2020) and Hartman and Paradis (2023).
These two studies are summarized in the following.

Caballero and Paradis (2020) investigated how sounds are represented in
fiction narratives. They found that sounds are often conceptualized as EVENTS
whose descriptions are instantiated in domains other than sound proper, as in
strong men banging their way in and out of the café (Caballero & Paradis, 2020,
p.723). The example shows how different aspects of EVENT meanings (such as
AGENT, ACTION, MOTION and SPACE) combine with meanings of sOUND in dis-
course. Caballero and Paradis (2020, p.716) showed that when sounds are
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described as EVENTS, these events are contextualised either from the point of view
of sound as a phenomenon (as in the sound boomed like an immense bell stroke),
the point of view of the producer of the sound (as in some peasant woman banging
on the gate), or the experiencer’s viewpoint (as in she heard the beat of the drums).
Of these three points of view, descriptions of sound as a phenomenon were the
least frequent. The study highlights the importance of context for a proper under-
standing of how sounds are represented in discourse (Caballero & Paradis, 2020,
p-707).

Research that taps into participants’ acousmatic experiences has verified that
people often approach sounds contextually. Hartman and Paradis (2023) investi-
gated participant descriptions by focusing on meanings associated with different
perspectives on sound: distal perspectives associated with EVENT meanings such
as AGENT and MANNER, medial perspectives associated with meanings of sOouUND
such as QUALITY and TEMPORAL STRUCTURE, and proximal perspectives associ-
ated with EXPERIENCE meanings such as FAMILIARITY and EMOTION (p.9). The
results showed that most of the descriptions contained EVENT meanings. Mean-
ings of SOUND were primarily used in combination with EVENT descriptions, as
sound being in motion (e.g., jumpy sound (p.12)) or action (e.g., the sound bites
(p-17)). When descriptions reflected a single perspective, this perspective was
usually distal. Meanings of EXPERIENCE were the least frequent across the descrip-
tions. In other words, the participants predominantly focused on the sound
sources (p.12).

The findings of these two studies align with previous research showing that
‘environmental sounds are dynamic” and “convey action and movement-related
information” (Marcell et al., 2000, p.833). In the current study, we investigate in
more detail how conceptualizations of EVENTS are expressed in sound descrip-
tions in the form of verb constructions. We also investigate how verb construc-
tions reflect distinct perspectives on sound.

2.3 Conceptual structures, construals, and constructions

In order to identify the dynamic meanings that linguistic structures evoke in com-
munication, it is essential to distinguish between conceptual structures (ontolo-
gies) and cognitive processes (construals) as shown in Table1 (Paradis, 2005,
2015). Ontologies, on the one hand, are structures of content proper such as con-
crete entities or activities, and configurations are structuring templates such as
boundaries of forces. Construals, on the other hand, operate on the conceptual
structures to establish discursive meaning that is relevant to a particular situa-
tional context. Examples of construals that shape communication adopt a partic-
ular perspective and focus on specific aspects of an experience are perspective,
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Gestalt formation and focus of attention to make something salient (e.g., Croft
& Cruse, 2004; Paradis, 2005). In language use, a speaker adopts a specific view-
point (perspective), a focus point (salience) and a profiling (Gestalt) of an experi-
ence, and thus activates combinations of conceptual structures through construals
that constrain meaning by focusing on the aspects of a given experience that are
significant to a given situation.

Table 1. Ontologies and construals (adapted from Paradis, 2015, p.278)

Ontologies (conceptual structures) Construals (cognitive processes)
Content Configurations
concrete phenomena boundary perspective

action, process, state  thing, relation  salience
abstract phenomena  deixis Gestalt
scale
force
path
figure/ground

Finally, meanings are expressed in communication through linguistic con-
structions including the syntactic, lexical, semantic, and pragmatic properties of
the words or phrases as a set of features that create a message in a particular con-
text (Fillmore, 2006; Fillmore et al., 1988; Zadrozny et al., 1995). Constructions are
“form-meaning correspondences” (Goldberg, 1995, p.1), where meaning “is to be
construed broadly enough to include contexts of use” (p.229).

2.4 The present study

In the present study, we focus on the construal of perspective to capture listeners’
descriptions of soundscape elements. We believe that the verb constructions used
in the descriptions reflect structures of the sounds’ source events, as well as the
participants’ perceptions of and reactions to the sounds’ acoustic properties. We
focus on the meanings of verb constructions because they reflect how language
users conceptualize soundscape elements as EVENTS. We investigate the frequen-
cies of the constructions and also include the type of Gestalt profiling they evoke
in terms of ACTIVITIES, PROCESSES, and sTATES. The acousmatic sounds that we
investigate stem from human and non-human sources. For these two sound types,
we compare the perspectives listeners adopt when they describe different ele-
ments of the corresponding soundscapes, as well as how these elements are struc-
tured as EVENTS in the descriptions. Our consideration of previous research on
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perceptions of acoustic environments as soundscapes (reviewed in Section 2) has
guided us in asking the following questions.

1. Are there differences in the frequencies with which the participants use verb
constructions to describe the sounds. If so, can these differences be correlated
to the sounds described? For instance, if verb construction frequency cor-
relates with the degree of perceived activity, we may expect human-caused
sounds to elicit more verb constructions than non-human sounds.

2. How often do participants use verb constructions to describe the sounds in
terms of dynamic events (processes or activities) or static events (states)? Can
frequencies of verb constructions expressing dynamic and static events be
correlated to the sounds described?

3. What are the specific types of verb constructions (e.g., [x DO Y]) that express
dynamic events, and what are the specific types of verb constructions that
express states (e.g., [X BEY])?

4. How often and in what form are verb constructions used to provide salience
to the sources of the sounds, the sounds themselves, and the listener’s experi-
ence across the sound descriptions?

3. Methods

The following sections describe the data used for the study (Section 3.1), the anno-
tation of the descriptions (Section 3.2), and the data analysis (Section 3.3).

3.1 Materials

We used textual data compiled by Hartman and Paradis (2023), available at
the Open Science Framework (https://osf.io/xvs2g/). In this study, 214 partic-
ipants provided descriptions of 20 everyday, acousmatic sounds downloaded
from storyblocks.com (https://www.storyblocks.com/audio/sound-effects). The
participants were recruited via social media and Prolific (https://www.prolific
.com/). They were at least 18 years old and had English as their native language.
Importantly, the participants were not provided with any information about the
sounds. They were asked to respond to an open-ended prompt (i.e., “Describe the
sound in as much detail as possible, as if you are describing it to someone who
cannot hear it”) which did not direct their attention towards specific aspects of
the sounds, allowing them to describe each sound freely. The task was self-paced
and completed by the participants online. The texts written by the participants are
not edited in any way, which means that there are many sentence fragments and
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anacolutha, and hence the data share many traits with everyday conversation data
or informal writing (Poldvere et al., 2021) The sounds were presented in random
order, followed by a textbox in which the participants typed their description.

The sounds are listed in Table 2. The left column in the table provides labels
used in this article. The middle column offers brief descriptions of the sounds
retrieved from the database, slightly altered to include human activities, non-
human events, objects, materials, and substances that are audible in the audio-
clips. The right column indicates the source events.

Table 2. Overview of sounds

Label  Description Type of source events
snore continuous snoring
cough  continuous coughing . L
. - sounds featuring vocalizations
baby a baby crying/laughing
crowd  acrowd cheering and clapping
apple munching an apple

chi crunching chips
P g P sounds originating in the mouth

tea sipping tea and exhaling
teeth brushing teeth
onion  chopping vegetables
textile  tearing fabric sounds stemming from objects,
dishes  washing dishes materials, and substances
water ~ moving in water manipulated by the hands
digging digging and shovelling earth materials
gravel  walking on gravel sounds stemming from movements
heels walking on stairs wearing heels, in enclosed of the feet on different types of
space with audible echo surfaces
forest sounds of nature from birds . .
. . ambient sounds stemming from non-
rain rain and thunder
] human events
fire a fireplace burning
traffic ~ sounds of downtown traffic
grocery sounds in a grocery store from the store ambient sounds featuring

counter, incomprehensible chatter, objects such

as shopping bags

mechanical noises

3.2 Identification of verb constructions

The first step of the data annotation was to identify all constructions headed by
verbs. The verbs were used as hubs for the whole constructions in the practical
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processing of the data. In this section, we give examples of straightforward cases
of verb constructions as well as less straightforward instances that are always part
and parcel of data of this kind. In the annotation phase, the verbs were annotated
using their base forms as shown in (1).!

(1) Someone vigorously brushing!®™*" teeth, sounds like****Y) scrubbing!*™® but
moving!™*vel around and echoey as it’sL inside a mouth. Sounds'***" wet

(/teeth/:60)

Since the texts were written in an informal style much like everyday spoken lan-
guage, there are cases that out of context could be understood in more than one
way. Clear instances were annotated by one member of the group, while less
straightforward cases were discussed and resolved by at least two members of the
group. In (1), scrubbing is such a case. We interpreted it as an anacoluthon that
serves as a reinforcement of brushing and that is structurally paralell with some-
one brushing teeth and moving, i.e., ‘sounds like someone is scrubbing, hence a
verb construction.

Constructions including light verbs such as make, do, or have were annotated
in the base form of the verb as in (2) and (3). The meanings evoked by the longer
constructions headed by such verbs were subequently interpreted in the contexts
where they were used.

(2) [..]in a tub having ™ q bath [...] (/water/:9)
(3) [...] the knife makes [make] 5516 resistance [...] (/onion/:119)

EVENT constructions which occurred in isolation as in (4) were identified as verb
constructions, but instances of EVENT meanings construed as nouns or adjectival
descriptors modifying nouns, as the items appearing in bold in Examples (5) and
(6), were not included.

(4) Coughingl=vsh] (/cough/:35)
(5) Pouring raining and rumbling thunder. Constant raining, very heavy and very
wet with possible flooding. Occasional thunder (/rain/:21)

(6) The breaking up of dry top-soil with a sharp spade or shovel. (/digging/:14)

1. Annotated elements in the examples are underlined, followed by their annotations given in
superscript. The parenthetical labels at the end of each example contain the sound and the par-
ticipant number.
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3.3 Verb coding scheme

To link EVENT structures and perspectives, we designed a coding scheme based on
the Lexical Meaning as Ontologies and Construals (LOC) framework (Paradis,
2005). As described in Section 2.3, this framework enables a distinction between
conceptual structures and construal operations, which is essential when we inves-
tigate how speakers create meaning and evoke perspectives on sounds in line with
their experiences.

Table 3. Annotation scheme

EVENT types EVENT structures by verb constructions  Perspective

ACTIVITIES transitive activity, active [x DO Y] source
PROCESSES intransitive activity, active [x ACT] (source event)
passive [X UNDERGO]
inherently intransitive, active [X HAPPEN] sound
STATES source match [X BEY] (acoustic properties)
reasoning [X BE LIKE Y]
reaction [X EXPERIENCE Y] listener
possession, feature attribution [X HAVE Y] (reactions)

An overview of the coding scheme is shown in Table 3. The left column of this
table shows three EVENT types, namely ACTIVITIES, PROCESSES and STATES. The
first two of these represent ongoing events and were treated as a single category in
our analysis. They include a scale from agentive expression with a clear configura-
tion of force from the x to Y to low force happenings. The third type was used for
static events. Examples (7a) and (8a) contain a variety of instances of both types.

(7a) This is™™ the sound of somebody walking!*“™"™/PRo%ss] o gravel, there
ists™Te] g slight echo as they walkP<™V™/PROCESS] oyer the stones that
‘run ;h[ACTIVITY/PROCESS] under theirfeet. They are Mlking[ACTIVITY/PROCESS] quite
fast but with even paces. (/gravel/:160)

(8a) The sound of gravel underneath someone’s feet. Crickets can be heardS™™ in
the distance. As well as the hoots of owls. There’slS™™) another sound that I can’t
make out®™™ as well, which sounds like!™™ the footsteps of a dog? or horse?

(/gravel/:168)

The EVENT types were then analysed and categorized according to the labels
shown in the middle column of Table 3. ACTIVITIES/PROCESSES includes transitive
[x DO Y], intransitive [X AcT], passive structures [X UNDERGO] or [X HAPPEN].
STATES were categorized as matches between sounds and their sources [X BE Y],
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structures evoking reasoning [X BE LIKE Y], constructions headed by sensory, emo-
tional or cognitive meanings (e.g., hear, feel, hate, assume, guess, imagine) [X EXPE-
RIENCE Y], and constructions that express possession or [x HAVE Y]. To illustrate
the categories, the Examples (7b) and (8b) show how they were applied to the
annotated verb constructions in Examples (7a) and (8a).

(7b) [X (the trigger) BE (is) Y (the sound ofsomebody)] [X (somebody) ACT((iS) walking)] [X (a slight
echo) BE (is there)]

[X (they) ACT (walk)] [X HAPPEN (the stones crunch)] [X (they) ACT (are walking)]

(Sb) [x (the listener) EXPERIENCE (can hear) y (the crickets)] [x (another sound) BE (s there)]
[X (the listener) EXPERIENCE (can’t make out) v (another sound)] [X (another sound) BE LIKE

(sounds like) Y (the footsteps of a dog or horse)]

The right column of Table 3, finally, shows three perspectives on sound (i.e.,
source, sound, listener). These perspectives were categorized as mutually exclu-
sive and included constructions describing source events (focus on source),
acoustic properties (focus on sound), or listeners’ reactions (focus on listener).
Examples (9) to (11) are descriptions of the sound of fire written by three different
participants.

(9) ... fire burning something ... (/fire/:6)
(10) ... splinters of sound ... often coming in ones or twos (/fire/:140)
(1) ... Ifeel warm (/fire/:39)

While the descriptions are of the same sound, the first one focuses on the source
of the sound, the second one on acoustic properties of the sound, and the third
one on the experience that the sound elicits in the participant.

3.4 Data analysis

To answer the questions presented in Section 2.4, we present and describe the
distributions of the various categories in the same order in which they were pre-
sented above. Regression models were used to estimate the frequencies of the cat-
egories. The frequencies of the verb constructions were estimated using Poisson
regression, in which we control for the variation in the number of words that
participants used to describe the set of sounds. Binomial regression models were
subsequently used to estimate proportions of the verb construction categories
listed in Table 3. All analyses were performed using the software R (version 4.0.2;
R Core Team, 2020), with the additional package Ime4 (Bates et al., 2015). The
graphs that show the results of the analyses were made with the package ggplota
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(Wickham, 2016). In Section 4, we first provide estimates of verb construction fre-
quencies across the 20 sounds. We then estimate how many of these constructions
expressed ACTIVITY/PROCESS and how many expressed STATE. Subsequently, we
provide the distribution of the four ACTIVITY/PROCESS types and the four STATE
types, presented in Table 3. Finally, we present the distribution of the three per-
spectives.

4. Results

The data included 3,875 descriptions consisting of 51,089 words in total. Table 4
gives an overview. The average description length varied roughly from 8 to 20
words, and the relatively high numbers of the longest descriptions suggest that the

distribution of the numbers of words was positively skewed.

Table 4. Material overview

Sound  Description length (words)

Average Range
grocery 20.4 2-86
heels 16.5 2-87
forest 16.4 1-78
traffic 16.3 1-238
gravel 15.6 2-261
digging 15.3 1-243
dishes 15.0 1-58
onion 14.0 1-75
rain 13.4 1-54
water 12.8 1-48
fire 12.2 1-72
tea 11.4 1-60
crowd 11.2 2-61
chip 10.8 1-51
teeth 10.6 2-59
apple 10.4 1-63
baby 10.4 2-68
textile 9.7 1-41
snore 8.8 1-39

cough 8.4 1-120
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Section 4.1 begins with an overview of the verb construction frequencies
across the sounds. Section 4.2 covers EVENT types; it details the proportions
of verb constructions that realize ACTIVITIES/PROCESSES and STATES across the
sounds. Sections 4.3 and 4.4 detail the proportions of the eight groups of con-
structions realizing different EVENT structures (see Table 3). Section 4.5 details the
proportions of verb constructions that realize three distinct perspectives on the
sounds, namely the focus on sound source(s), the sound itself, and the listener
and ends with a discussion of the verb construction types in relation to the per-
spectives

4.1 Frequencies of verb constructions

There were 467 descriptions with no instances of constructions headed by verbs.
In the remaining 3,813 descriptions, 8,374 verb constructions were found. The fre-
quencies of the verb constructions across the sounds ranged from 313 in descrip-
tions of /rain/ to 637 in descriptions of /dishes/. Figure 2 illustrates the estimated
verb construction frequencies for every 10 words on the horizontal axis across the
20 sounds on the vertical axis, sorted in descending order based on the estimates.
For rain, at the bottom of the graph, a little bit more than one in every 10 words
is expected to be a verb. In contrast, for baby, at the top of the graph, this rate is
nearly twice as high, or one in every five words is expected to be a verb.

The legend of Figure 2 indicates shared features of the sounds’ sources as
shown in Table 2. The estimates at the upper end of the scale consisted of vocal
sounds and sounds originating in the mouth (except /teeth/). Those at the lower
end of the scale were mechanical sounds, non-human sounds and sounds associ-
ated with feet movements. Interestingly, in between the upper and the lower ends
were mostly sounds produced by hands.

4.2 Event types

Out of all verb constructions in the dataset, 5,609 (67%) described an AcTIviTY/
PROCESS, while the remaining 2,765 (33%) described a sTaTE. Figure 3 illustrates
the estimated proportions of ACTIVITY/PROCESS constructions for each sound. As
in Figure 2, the sounds on the vertical axis have been sorted in descending order
based on the estimates.
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Figure 2. Estimated verb construction rates per 10 words
Error bars are 95% confidence intervals

Figure 3 shows that the estimated proportions of ACTIVITY/PROCESS construc-
tions exceed one half of all verb constructions. As in Figure 2, the estimates of
ACTIVITY/PROCESS constructions that describe sounds from non-human events
and feet movements are lower than those from human sources. The ordering of
the sounds, however, is similar but not the same. Sounds that are at the top of
Figure 2 have moved further down in Figure 3. Notably, vocal sounds are not as
frequently described as an ACTIVITY/PROCESS, as for instance, sounds produced
by the mouth.

4.3 AcTIVITY/PROCESS constructions

As indicated in Table 3, the ACTIVITY/PROCESS constructions were divided into
four types ([x AcT], [x DO Y], [x HAPPEN] and [X UNDERGO]). Figure 4 shows how
these four types were distributed across the 20 sounds. The sounds are listed
alphabetically on the vertical axis.
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Figure 3. Estimated proportions Activity/Process constructions

Error bars are 95% confidence intervals

Figure 4 shows that for many sounds, one of the four types (mostly [x acT]
and [x HAPPEN]) clearly dominates the remaining three categories. Vocal sounds

and sounds associate

d with movement of feet were primarily described as intran-

sitive activities [x AcT]. Sounds originating in the mouth and sounds associated
with hand movements were primarily described as transitive activities [x DO Y].
Sounds stemming from non-human events displayed high proportions of differ-
ent structures: /rain/, /fire/, and /traffic/ were primarily described as processes [x
HAPPEN]; /forest/ and /grocery/ were primarily described as intransitive activities
[x AcT]. Passive structures expressed as [X UNDERGO] constructions had higher
proportions for /dishes/, /grocery/, and /textile/ compared to all other sounds, for
most of which the proportion of [x UNDERGO] was equal to or very close to zero.
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Figure 4. Distribution of types of activity/process constructions

4.4 STATE constructions

Figure s illustrates the estimated proportions of [X BE Y], [X BE LIKE Y], [X EXPE-
RIENCE Y], and [X HAVE Y] of the total frequency of STATE constructions for each
sound.

Unlike the four types of ACTIVITY/PROCESS constructions, there were no
clearly dominant types of STATE constructions for any of the sounds. Nearly all
proportions were between 0.0 and 0.5. In other words, the categories within STATE
constructions were more equally distributed than the categories within acTIv-
ITY/PROCESS constructions. The proportion of the [x BE Y] constructions was close
to 0.50 for most sounds, except for /water/, /textile/, /dishes/, /chip/, and /apple/.
For these sounds, STATE was primarily realized as [x BE LIKE Y]. There is an almost
equal distribution of the [X EXPERIENCE Y] constructions across the sounds, with
proportions close to 0.25. The [x HAVE Y] construction was mainly described for

/heels/, /cough/, and /gravel/.
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Figure 5. Distribution of state construction types

4.5 Perspectives

The three perspectives on sound that we investigated established a focus on the
source, the sound itself (acoustic properties), or the effect of the sound on the
listener (cf. Table 3). Figure 6 illustrates the estimated proportions of these three
perspectives across the sounds.

As Figure 6 shows, the estimated proportions of verb constructions that
describe sources were high (more than 0.75) across all sounds, and the partici-
pants rarely focused on acoustic properties of the sounds. In other words, partic-
ipants focussed primarily on the sources of the sounds. They sometimes, but not
often, mentioned effects that the sounds had on them (i.e., their subjective expe-
riences), but they hardly ever mentioned the sounds’ acoustic properties.

Table 3 lists the eight types of verb construction that occur in the data. The
types of verb construction used to describe source were primarily construed as
ACTIVITY/PROCESS and only a few STATES: 32% [X ACT], 29% [X DO Y], 17% [X HAP-
PEN], 15% [X BE Y], 6% [X UNDERGO], and 1% [X HAVE Y].

The construction types describing listener reactions were primarily STATES:
55% [X BE LIKE Y| constructions, 41% [X EXPERIENCE Y], and 2.6% [x BE Y]. The [x
UNDERGO], [X HAPPEN], [X DO Y], [X ACT], and [X HAVE Y] constructions had per-
centages lower than 1% each. The [x EXPERIENCE Y] structures were expressed by
constructions evoking meanings of thought, justification, and emotional reaction,
as in what I would assume to be a piece of fruit (/apple/:22), you can tell by the
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Figure 6. Distribution of perspectives taken by the participants

way the feet... (/heels/:206), and I would love to be in this sound (/forest/:124).
Justifications such as I can hear the clunking of the shovel (/digging/:1) and you
can hear the rain (/rain/:98) dominated the descriptions expressed as [X EXPE-
RIENCE Y]. The frequencies of these constructions were higher in descriptions of
sounds stemming from non-human events such as /rain/ and /forest/, and lower
in descriptions of vocal sounds such as /snore/ and /baby/. Verb constructions
that evoke emotional reactions have a low frequency across the data and are only
sporadically used in the descriptions of 12 out of 20 sounds.

Regarding the types of verb constructions that describe the sound itself across
the data, we found that 63% were construed as STATES [X BE Y] and 31% expressed
as PROCESSES [X HAPPEN] across all sounds. The complement of the verb in [x BE
Y] were either adjectives or nouns as in the sound overall is quite loud (/storm/:17)
and as in there’s a crunch at the beginning (/apple/:155). Examples of [Xx HAPPEN]
are the sound rapidly gets louder (traffic/:95) and a boom unfolding into a bass roll
(/storm/:14). Sporadically, the [x HAVE Y] constructions, as in the sound has a deep,
basey hum (/forest/:50), and the [X UNDERGO] constructions were used, as in a
brief sound followed by a thud (/onion/:50).
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5. Discussion

The specific focus in this study has been on the different types of verb construc-
tions used by participants to describe acousmatic sounds to people who cannot
hear them. It has focused on the distribution of verb constructions across a range
of sounds and the types of Gestalt profiling of content meanings as ACTIVITIES/
PROCESSES and STATES, and construction types such as [x AcT], [x DO Y], and [X BE
LIKE Y]. The analysis also included the construals of three different perspectives
that may be made salient in the soundscapes, i.e., the source, the sound and the
listener reaction. The findings are important in that they demonstrate that expe-
riences of sounds are primarily described as dynamic events rather than as states.
In a sense this is a natural consequence of the fact that an occurrence of a sound
involves a sound emitter at one end of a spatio-temporal path to a perceiver at the
other.

Previous research has shown that when people experience everyday sounds
such as those examined in this study, they try to identify the events causing
the sounds in specific environments and contexts and has also considered how
sounds are interpreted and categorized by listeners (e.g., Gygi et al., 2007; Brown
et al., 2011; Jenkins, 1985; Marcell et al., 2000). To the best of our knowledge, our
study is the first one to investigate how language users attribute EVENT struc-
tures to sounds through verb constructions. Our analysis showed that sounds
are predominantly construed as ACTIVITIES/PROCESSES across sounds from dis-
tinctly different sources such as vocal sounds, mechanical sounds, and sounds
from nature. These findings are in line with previous research indicating that
sound descriptions are dynamic (e.g., Caballero & Paradis, 2020; Hartman &
Paradis, 2023; Marcell et al., 2000; Winter 2019). We also observe that descrip-
tions of sounds stemming from similar source events have similar proportions of
ACTIVITY/PROCESS constructions. We found that the proportions of four distinct
groups of verb constructions that evoke meanings of ACTIVITY/PROCESS struc-
tures in the descriptions are particularly common in descriptions of the source of
the sounds. In the case of vocal sounds and sounds stemming from movements
of different body parts, those EVENT structures highlight the force of the vocal-
izations and body movements. In the case of sounds stemming from non-human
events, the descriptions feature both transitive and intransitive ACTIVITY/PROCESS
EVENT structures, as in fire breaking down the wood (/fire/:106), birds chirping
cheerfully (/forest/:1), rainfall splattering against the ground (/rain/:1) and cars
passing from left to right (/traffic/:1).

The analysis of STATE constructions showed that these constructions are not
very often used to describe the sources of the sounds. Only 16% of the STATE con-
structions were found to describe the sources as in there is also a lawnmower in
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the background (/digging/:11) and this is in a supermarket (/grocery/:134). Across
the descriptions, STATE constructions primarily express the participants’ reason-
ing about the sounds and less often express emotional responses. The low propor-
tions of verb constructions that focus on the sounds as phenomena in our study
indicate that the sounds themselves are not often accounted for in the form of
verb constructions. When they are, however, the structures that describe them are
mainly of two types, [x BE (Y)] and [x HAPPEN]. The proportions are higher for [x
BE (Y)] indicating that verb constructions match sounds to their attributes (nom-
inalization of EVENT) more often than they describe sounds as ACTIVITY/PROCESS
structures.

6. Conclusion

This analysis is based on over 8,000 verb constructions in approximately 3,500
descriptions of 20 everyday, acousmatic sounds by 214 participants. The aim of
the study was to find out what verb constructions were used to describe the
sounds, and how they were distributed across the different sounds and sound-
scape elements. The study paid special attention to how the event structures
expressed by the verb constructions were construed in terms of AcTIvVITY/
PROCESS and STATE Gestalts and how they were distributed across the sounds and
the elements of the soundscape. On the basis of the distinct event structures that
the constructions described in context, they were subdivided into eight construc-
tion types: [Xx ACT], [Xx DO Y], [Xx HAPPEN], and [X UNDERGO] for ACTIVITY/PROCESS
constructions; [X BE (Y)], [X BE LIKE Y], [X EXPERIENCE Y], and [X HAVE Y] for STATE
constructions.

The results offer new insights into this previously unexplored topic, showing
that when participants describe everyday sounds to people who cannot hear
them, they do not use verb constructions at the same rate across different sounds.
Sounds stemming from human activity are described using verb constructions
more often than sounds stemming from non-human events. The specific body
parts that are associated with the source events also play a role in the verb con-
struction frequency in the descriptions. Specifically, verb construction frequency
in descriptions of vocal sounds and sounds associated with mouth and hands is
higher compared to descriptions of sounds associated with movements of feet,
whose descriptions contain some of the lowest verb construction frequencies in
the dataset.

The results also offer new knowledge about the Gestalt profiling of events.
The analysis showed most of the constructions are construed as activities and
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processes rather than states. This dynamic aspect of soundscapes is prominent
regardless of whether the sounds stem from human activity or non-human events.

When verb constructions describe sounds stemming from different sources,
they evoke distinct event structures, primarily reflecting the structures of the
source events specific to each sound. When static events are described, the verb
constructions primarily express introspective meanings, most often through com-
parisons as in it sounds like x and justifications as in I can hear the x and least often
through emotional reactions as in I feel x or I (dis)like x. This use of constructions
in the form of comparisons indicates that.

In sum, we know very little about how perception of sound is represented
in language, and therefore work on how humans perceive sounds and describe
them through language is crucial for a better understanding of this relationship.
In this study, we put the spotlight on this issue, showing that people primarily
describe the sources of sounds as dynamic events. We argue that this is due to the
fact that sounds are phenomenologically inherently dynamic with a sound emit-
ter and sound waves that hit the perceiver’s ears. Our findings contribute to the
theoretical discussion of how sounds are conceptualized as events, detailing the
event structures evoked through language in terms of their Gestalts, and identify-
ing different types of verb constructions that participants attribute to soundscape
elements.
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