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Abstract

What is the relationship between language and event cognition? Past work has suggested that lin-
guistic/aspectual distinctions encoding the internal temporal profile of events map onto nonlinguistic
event representations. Here, we use a novel visual detection task to directly test the hypothesis that pro-
cessing telic versus atelic sentences (e.g., “Ebony folded a napkin in 10 seconds” vs. “Ebony did some
folding for 10 seconds”) can influence whether the very same visual event is processed as containing
distinct temporal stages including a well-defined endpoint or lacking such structure, respectively. In
two experiments, we show that processing (a)telicity in language shifts how people later construe the
temporal structure of identical visual stimuli. We conclude that event construals are malleable repre-
sentations that can align with the linguistic framing of events.
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1. Introduction

To make sense of the world surrounding them, people divide the continuous flow of input
into meaningful segments called events. Different sources of information can be used to
represent event units (Elman, 2009; Zacks & Swallow, 2007, Zwaan & Radvansky, 1998),
including both bottom-up, perceptual features (e.g., changes to an object, or other event
participants; Altmann & Ekves, 2019; Lee & Kaiser, 2021; Magliano, Dijkstra, & Zwaan,
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2001; Newtson, Engquist, & Bois, 1977; Sakarias & Flecken, 2019; Zacks, Speer, Swallow,
Braver, & Reynolds, 2009) and top-down, conceptual cues (e.g., an agent’s goals; Mathis
& Papafragou, 2022; Zacks, 2004; cf. Newtson, 1973; Vallacher & Wagner, 1987; Wilder,
1978). Although the role of perceptual cues that people observe in events has been defined
in detail, less is known about the abstract cues that have top-down effects in event construal.
Here, we investigate whether linguistic event descriptions function as a top-down cue and
affect the way viewers apprehend visual events in predictable ways.

There are currently only a handful of studies addressing the relationship between lan-
guage and visual event processing. In an early eye-tracking study (Papafragou, Hulbert, &
Trueswell, 2008), English- and Greek-speaking adults were found to inspect motion events
differently when asked to verbally describe them, thereby reflecting the effects of language-
specific speech planning on eye gaze patterns; however, the eye gaze differences disappeared
when participants were simply asked to look at each event to prepare for later memory ques-
tions. In a more recent study, foregrounding an agent or a patient in a picture description
task was found to influence initial attention allocation for the following event (Sauppe &
Flecken, 2021). Furthermore, in offline tasks, overt language has been known to produce
framing effects (Tversky & Kahneman, 1981) with downstream implications for event mem-
ory (Faber & Gennari, 2015; Fausey & Boroditsky, 2010; Skordos et al., 2020, Wang & Gen-
nari, 2019). In all these senses, language can act as a zoom lens on event construal (Gleitman,
1990).

In the current study, we focus on whether and how prior linguistic information about
an event could change the temporal structure-building (also known as boundedness; Ji &
Papafragou, 2020a) during the dynamic representation of the event. Boundedness is a foun-
dational part of event apprehension, and evidence that it aligns flexibly with linguistic infor-
mation can illuminate the degree of malleability in event construals, as well as the kinds of
cues that can be used to mentally assemble events. To preface our experimental findings,
we give some background on boundedness and its role in event cognition before we turn to
relevant distinctions in language.

1.1. Boundedness in event cognition

Event boundedness (Ji & Papafragou, 2020a, 2020b) is defined as the presence of an inher-
ent endpoint in the mental representation of an event: bounded events (e.g., someone writing
a letter) include distinct temporal stages and a well-defined endpoint, while unbounded events
lack a distinct endpoint (e.g., someone writing). Much recent work shows that the bounded
versus unbounded distinction characterizes how viewers process events (Ji & Papafragou,
2020a, 2020b; Malaia, 2014; Papafragou & Ji, 2023; Strickland et al., 2015; Wehry, Hafri, &
Trueswell, 2019; Wellwood, Hespos, & Rips, 2018). For instance, when exposed to videos
of everyday visual events, viewers learn to place stimuli such as folding a napkin, blow-
ing a balloon, eating a pretzel, and dressing a teddy bear into one (“bounded”) category,
and stimuli such as waving a napkin, blowing bubbles, eating cheerios, and patting a teddy
bear into another (“unbounded”) category, and are able to extend these abstract categories
to new stimuli (Ji & Papafragou, 2020a). This ability is present already in young children
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(Ji & Papafragou, 2020b) and persists even when participants are prevented from describing
events verbally through a linguistic shadowing task in which participants are asked to count
forward by 2 from the number they saw on the screen until they encounter a new number (Ji
& Papafragou, 2020a). Thus, the bounded-unbounded distinction captures an aspect of event
representations that is active independently of language.

Crucially, boundedness is computed in real-time during online event apprehension, even
when it is not relevant to the task. In a recent study (Ji & Papafragou, 2022), participants
watched short video clips of events that were known to be biased toward either a bounded con-
strual (e.g., blowing a balloon) or an unbounded construal (e.g., blowing bubbles). Video clips
in some cases included brief visual interruptions placed at either the midpoint (50% of the
timeline) or a late point (80% of the timeline) of the event. Participants had to detect whether
there was an interruption in the video clip. For bounded events, viewers were more likely to
miss brief visual interruptions placed at late-points compared to midpoints of events, but no
such difference emerged for unbounded events. The authors argue that, for bounded events,
whose internal texture has distinct substages and leads to the highly informative moment of
culmination, what happens later is deemed to be important and attracts processing resources
compared to what happens in event midpoints: for these events, irrelevant interruptions are
neglected when they appear close to the event endpoint compared to the midpoint (on the
prominence of endpoints, see Lakusta & Landau, 2005; Papafragou, 2010; Pettijohn & Rad-
vansky, 2016; Regier & Zheng, 2007; Strickland & Keil, 2011; Swallow, Zacks, & Abrams,
2009; Zheng & Goldin-Meadow, 2002). By contrast, for unbounded events, whose temporal
texture lacks well-defined endpoints, there is little or no difference in the detection of interrup-
tions across the event timeline. According to the paradigm, the ability to detect interruptions
can serve as an indicator of how visual events are being processed. This method builds on
the well-established idea that, during moments when a visual stimulus requires more process-
ing resources, less attention is available for external distractors irrelevant to the event, and
the accuracy of detecting (content-irrelevant) interruptions decreases (Huff, Papenmeier, &
Zacks, 2012; Papenmeier, Maurer, & Huff, 2019; cf. also Mack, 2003; Mack & Rock, 1998,
Simons, 2000).

1.2. Linguistic aspect and event boundaries

In language, distinctions homologous to boundedness that pertain to the temporal profile
of events are encoded via lexical aspect (also studied as predicational aspect or telicity; Egg,
2020; Filip, 1993; Folli & Harley, 2006; Krifka, 1992, 1998; van Hout, 2016). A felic sentence
depicts developments toward a “climax” (Vendler, 1957), “culmination” (Parsons, 1990), or a
“terminal point” (Comrie, 1976). For instance, (1a) describes a situation with a beginning, a
midpoint, and an endpoint. By contrast, atelic sentences depict a structure without an inherent
endpoint (Hinrichs, 1985; Kritka, 1989, 1998; Taylor, 1977): in (1b) and (1c), the occurrence
lacks a specific endpoint, and, in principle, could go on forever.

(1)a. The girl wrote a letter. (telic)
b. The girl wrote letters. (atelic)
c. The girl did some writing. (atelic)
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Telic sentences are compatible with time-span adverbials, while atelic sentences can canoni-
cally be modified by durative adverbials, as shown in (2).

(2) a. The girl wrote a letter in 30 minutes. (telic)
b. The girl wrote letters/did some writing for 30 minutes. (atelic)

Telicity is a compositional interpretation of the temporal profile of events influenced by mul-
tiple elements in a sentence, including verbs and noun phrases—as in (1) (Bach, 1986; Cham-
pollion, 2017; De Swart, 1998; Jackendoff, 1991, 1997; Kamp & Reyle, 1993; Krifka, 1989;
Moens & Steedman, 1988; Pustejovsky & Bouillon, 1995; Talmy, 1978; van Lambalgen &
Hamm, 2005; Verkuyl, 1972, 1993) but also adverbial phrases, verb particles, prefixes, prepo-
sitional phrases, and even contextual elements (Brinton, 1985; Filip, 1993; van Hout, 1996;
Jackendoff, 1997; Moens & Steedman, 1987; Pustejovsky, 1991, 1995). Sometimes, the addi-
tion of linguistic material can change the canonical interpretation of a sentence (Brennan &
Pylkkénen, 2008; Jackendoff, 1997; Moens & Steedman, 1987; Pifiango, Zurif, & Jackendoff,
1999; Pustejovsky, 1991, 1995; Todorova, Straub, Badecker, & Frank, 2000): while (1a) is a
telic sentence, the interpretation shifts to an atelic one when a durative adverbial is introduced
as in (3a). Changes in the opposite direction (atelic to telic) are also possible, as shown by
comparing (1b) to (3b).

(3)a. The girl wrote a letter for an hour. (atelic)
b. The girl wrote letters in two hours. (telic)

It has long been observed in the linguistic literature that the same event can be described
with both telic and atelic sentences (as in the examples (1a) and (1c) above). Thus, physical
entities in the eventuality do not unambiguously determine telicity (Bennett & Partee, 1972);
rather, viewers may describe comparable scenes with telic or atelic sentences depending on
how they interpret the event (e.g., She is running a mile vs. She is exercising). Correspond-
ingly, the telicity of the description may reveal information about how the speaker viewed and
interpreted the event.

Is the opposite effect possible? Can an aspectual description change how a viewer inter-
prets an event? Some studies have explored this question focusing on grammatical aspect
(or “outer aspect”) that is related to how one perceives the internal time structure of a sit-
uation. This distinction is closely related to lexical aspect (or “inner aspect”) since both
features overlay the event time with multiple layers of temporal structure, thereby delineat-
ing its temporal attributes (van Hout, 2016). Consider the distinction between perfective and
imperfective aspect in English (“She wrote a letter” vs. “She was writing a letter””; van Hout,
2016). In the former, the speaker views the situation as an indivisible entity, while in the lat-
ter, the situation is represented as it is unfolding, highlighting the internal structure. Unlike
English, German lacks a grammatical encoding of the imperfective aspect. Flecken, Carroll,
Weimar, and Von Stutterheim (2015) found that German speakers attended more to the end-
points of motion events compared to English speakers, even in an entirely nonverbal context
(see also von Stutterheim, Andermann, Carroll, Flecken, & Schmiedtovd, 2012). Similarly,
in a self-paced reading study that compared perfective and imperfective aspect in description
sentences, Madden-Lombardi and colleagues showed that people had longer response times

05/1 11 1°01/10p/Wwoo" K[ Kxeaquaur[uoy/:sdny woiy paproumod 9 “bz0z ‘60L9 1SS T

550 JO S9N 10§ KIRIQIT SUIUQ KD[1AL UO (SUONIPUOD-PUE-SULIY WO Ko[1m KIRIQAUIUO//SA1Y) SUONIPUOL) PUE SWLIST, Y 938 “[$Z0Z/01/20] U0 A1e1qr] SuIUQ AS[IM “VINY ATASNNA 40 ALISHIAINA A 9LpE 'S5

sapIE YO ¢

9403 a1e

wwop anear) ajquordde oy £q pou

ASUAOI SUO



U. Vurgun, Y. Ji, A. Papafragou/Cognitive Science 48 (2024) 5 of 20

when pictures related to the events were not congruent with grammatical aspect (e.g., an in-
use corkscrew picture in a sentence with perfective aspect; Madden-Lombardi, Dominey, &
Ventre-Dominey, 2017).

Turning to prior research on how telicity interfaces with event cognition, the few existing
studies have exclusively used either linguistic responses or reading times and have, therefore,
not directly examined visual event processing. For instance, Wagner and Carey (2003) found
that when participants were asked questions about an event with a telic verb phrase (“How
many times does the boy blow up the balloon?”), they used different counting strategies com-
pared to cases in which the questions included atelic sentences (“How many times does the
boy blow?”; cf. Barner & Snedeker, 2005). It remains an open question whether lexical aspect
effects on event processing could be revealed using nonlinguistic (visual) measures.

1.3. Current study

In this study, we ask whether telicity in language could guide boundedness or the temporal
structure of events computed during visual event apprehension. Specifically, in two experi-
ments, we probe whether a telic versus atelic description shown prior to an event might influ-
ence the temporal profile of the event as measured by a newly developed visual detection task
that has revealed a signature of (un)boundedness (Ji & Papafragou, 2022). We also compare
results to a case where no description was offered prior to the event. Of interest is whether
the specific aspectual perspective in the linguistic input could switch the temporal structure
of the event that would arise from simple observation of the visual stimulus.

The outcome of this empirical investigation is theoretically important for three reasons.
First, aspectual processing effects on event apprehension would be significant for theories
of event cognition. Recall that according to prominent event models, observers use several
visual cues such as object state changes to understand how an event unfolds and when it ends
(Altmann & Ekves, 2019; Lee & Kaiser, 2021; Sakarias & Flecken, 2019). However, most
of these features are dependent on how much information observers have within their reach
because what counts as a change or what could be considered an endpoint is rarely obvious
(cf. Ji & Papafragou, 2022). By probing whether linguistic information about the temporal
profile of events could be used to overcome specific biases in the perceptual input, this study
adds to a growing literature on top-down effects on event understanding. This is significant
because linguistic input may supply aspectual information that can influence the apprehension
of what counts as change within an event.

Second, and relatedly, the outcome of the present experiments bears on the nature of bound-
edness within event cognition. In prior studies that examined how people understand the
temporal profile of events, participants were presented with stimuli that were constructed
so as to be readily perceived as either having or lacking a boundary (Ji & Papafragou, 2020a,
2020b, 2022; Strickland et al., 2015; Wellwood et al., 2018). As a result, the malleability of
(un)boundedness construals has not been explored, even though several commentators have
acknowledged that the same visual input might often be construed as either a bounded or an
unbounded event (e.g., writing a letter vs. writing; see Ji & Papafragou, 2020a, 2022). The
present study asks how the (linguistic) perspective of the viewer might organize a temporally
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unfolding stream of sensory information; as such, it highlights the viewer’s active role in
computing whether an event unfolds toward a specified endpoint or not.

Third, our study has significant implications for models of the language-cognition interface.
Several studies have proposed that aspect connects to temporal properties of event cognition
(Filip, 1993; Folli & Harley, 2006; Ji & Papafragou, 2020a, 2022; Malaia, 2014; Wellwood
et al., 2018) but the present study is unique in explicitly bringing the two phenomena together
by testing how aspectual sentence processing interfaces with event understanding in the visual
world. To the extent that aspect frames event apprehension, the current study would support a
rich theoretical model of event structure that includes a correspondence between psychologi-
cal and linguistic perspectives on events.

2. Experiment 1

In Experiment 1, we asked whether (a)telicity in linguistic descriptions could affect how
people process the temporal profile of events. On each trial, participants read a background
story ending in either a canonically telic or an atelic sentence, and then watched a short
video clip of an event that, on the basis of prior work (e.g., Ji & Papafragou, 2020a, 2020b),
was known to be biased toward a bounded construal (e.g., was taken to have a well-defined
endpoint; e.g., fold a napkin). Video clips in some cases included brief visual interruptions
placed at either the midpoint (50% of the timeline) or a late point (80% of the timeline)
of the event. Participants had two tasks after watching the video: (a) determine whether the
earlier sentence was compatible with the video (primary task), (b) indicate whether there was
a glitch (interruption) in the video clip (secondary task). Since in critical trials, the sentences
were designed to match the video, of interest was mostly the answer to the “glitch” question
and its relation to the exposure sentence. In a control condition, participants were not exposed
to a sentence and only answered this second question.

Recall that in recent work adopting this paradigm (Ji & Papafragou, 2020b, 2022), when
viewers construed events as bounded in a nonlinguistic task, they were more likely to miss
brief visual interruptions placed at late-points compared to midpoints of events, but no such
difference emerged for other events construed as unbounded. In the present experiment, we
used differential sensitivity to the placement of visual interruptions as an index of whether
the same event was construed as bounded or unbounded. We hypothesized that the telic ver-
sus atelic description shown prior to the video clips might influence participants’ construal
and detection of interruptions at different time points of the videos. Specifically, we predicted
that telic descriptions would leave the bounded profile of the events unaffected—hence the
signature preference to attend to what happens at endpoints compared to midpoints for these
events (and the tendency to miss late-occurring interruptions) should persist. Not providing
any description prior to the event at all (cf. the control condition) should lead to a similar pat-
tern. We further expected that an atelic description shown prior to the video clips would shift
viewers’ preferred construal such that the event would now be processed as an unbounded
one, and mid- and late interruptions would be detected at similar rates. In sum, we expected
an interaction between the aspectual profile of an event description and the placement of an
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interruption. Therefore, the main idea in the current study is that linguistic input (i.e., telic
or atelic) provides a template for the event representation and this template could overcome
the inherent biases within the visual input and impose an event construal without an inherent
endpoint.

2.1. Method

2.1.1. Farticipants

We recruited 180 speakers through the online recruitment platform Prolific. Participants
reported being monolingual English speakers and were compensated for their time at an
hourly rate of $9.

Using data from a pilot study, we did a power analysis to find the smallest sample size
for 80% statistical power with the significance level set at 5%. The factor of interest was a
significant interaction between condition (telic vs. atelic) and the placement of interruptions
(mid vs. late). The detection rates for midpoint and late-point interruptions were computed
in each condition. Based on the detection rate difference between the midpoint and late-point
interruptions, our power analysis showed that the smallest sample size was 110 people for an
effect size of 0.58 (Cohen’s d). The final, larger sample was based on the addition of a control
condition (see next section).

2.1.2. Stimuli and procedure

Fifteen video clips (taken from Ji & Papafragou, 2020a) were used in this experiment (M =
10.3 s, SD = 2.3 s, see Part A in Supporting Information). All of the videos included the same
woman performing an action that gradually resulted in an object’s change of state. Each of the
videos was considered in principle compatible with two target verb phrases, one telic and the
other atelic (e.g., draw a balloon vs. do some drawing, or fold a napkin vs. do some folding).
However, prior norming studies (Ji & Papafragou, 2020a) had confirmed that, in the absence
of other information, these video clips were classified as having “a beginning, a midpoint,
and an endpoint,” and were described with telic sentences 97.7% of the time. In other words,
these stimuli were typically treated as bounded events.

We edited each video clip in DaVinci Resolve at the time point corresponding to the mid-
point (50% of the event timeline) or a late point (80% of the event timeline). In the editing
process, we removed one frame (approximately 0.03 s) at the corresponding time points (the
videos had a display rate of 30 frames per second) to create a momentary visual interruption
(or “glitch”). In general, removing one frame is enough for people to detect the removal (Ji
& Papafragou, 2022; Shady, MacLeod, & Fisher, 2004). At the end of editing, each video
clip had three versions (an interruption at the midpoint, an interruption at the late point, or no
interruption). For an approximation of the editing result, see Fig. 1.

The experiment was run on PClbex (Zehr & Schwarz, 2018), and implemented online
on the recruitment platform Prolific. Participants were randomly assigned to one of three
between-subject conditions: Telic, Atelic, and No Sentence. At the beginning of the session
for the Telic and Atelic conditions, participants saw a picture of the woman in the videos and
read the following scenario: “This is Ebony. She has just recovered from orthopedic surgery.
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Fig. 1. Examples of two interruption types for the event of folding a napkin: a midpoint interruption (top) and a
late-point interruption (bottom). The arrows indicate the placement of the “glitch” (30 ms).

Now she needs some extra help with her fine motor movements and coordination. Ebony’s
physical therapist gave her a set of timed exercises with household objects to determine how
she is doing now. Your task is to watch the videos and see whether she did the exercise. There
may be some glitches in the videos because of Ebony’s camera. After each video, please also
let us know if you notice a glitch.”

At the beginning of each trial in the Telic and Atelic conditions, participants saw the exer-
cise formulated as either a telic or an atelic sentence describing what Ebony should do. A
sample pair of sentences for the event of Fig. 1 is shown in (4).

(4)a. Ebony should fold a napkin in 9 seconds. (telic)
b. Ebony should do some folding for 9 seconds. (atelic)

All telic sentences included change of state verbs (e.g., fold, stack) with a quantified noun
phrase (e.g., a napkin, a deck of cards) that served as the incremental theme: there was
always a homomorphism between the affected object and the time course of the denoted event
(Dowty, 1991; Krifka, 1989), such that the changes in the object tracked or “measured out”
the way the event developed toward an inherent endpoint (Tenny, 1987). The telic sentences
included a time-span modifier that further delimited the endpoint of the event (e.g., in 9 sec-
onds). The atelic sentences involved the light verb construction do some V-ing using the same
V as the telic sentences but in mass syntax (e.g., some folding) to describe a continuous activ-
ity (Barner, Wagner, & Snedeker, 2008; Wellwood et al., 2018). There was no noun phrase
denoting the affected object. The atelic sentences included a durative modifier that carved out
a portion out of the continuous activity (e.g., for 9 seconds). The time length mentioned in
both sentences (e.g., 9 seconds) always reflected the actual duration of each stimulus. (All
events and sentences are given in Part A of Supporting Information). Sentences were shown
in the center of the screen for 6.5 s. Then, the sentence disappeared, and the video started.
Each participant saw a total of 15 videos. For nine (critical) items, sentences in both con-
ditions matched the content shown in the video. In the remaining six videos (fillers), the
sentences did not match the action in the video (e.g., the description was about bouncing a
balloon, and the actor in the video clip blew the balloon). There were equal numbers of trials
(n = 5) with midpoint interruptions, late-point interruptions, or no interruptions (in each case,
three of the five trials were critical items, and two were fillers). Each participant saw only one
of the edited versions of each video clip. Each participant saw an equal number of trials (N =
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5) with each type of interruption (midpoint, late point, or no interruptions). After each video,
participants saw the first question: “Ebony’s time is up. Did she do the exercise?” and had
to choose from the “Yes” and “No” answer options. Even though ostensibly the primary task
was to check whether the actor did the exercise, the true question of interest was the next one:
“Any glitch in the video?”. Again, participants had to select a “Yes” versus “No” answer.

In the No Sentence condition, the video clips were shown without any sentences. Partic-
ipants were asked to see whether there is a glitch in the video, so they only performed the
interruption detection task. The whole session lasted 9 minutes on average in the Telic and
Atelic conditions, and 6 minutes on average in the No Sentence condition.

2.2. Results

The following methods have been used for both Experiment 1 and Experiment 2. Binary
accuracy data were analyzed using mixed-effects modeling (Baayen, Davidson, & Bates,
2008). All models were fitted using the glmer function of the Ime4 package (Bates, Michler,
Bolker, & Walker, 2015) in R (R Core Team, 2021). The contrasts in factors were computed
with the emmeans function in the emmeans package in R (Lenth, 2021), and the results were
corrected for multiple comparisons with the Tukey method. Categorical predictors were coded
using sum contrasts. Random intercepts were added to the model for each Subject and Item
(Baayen et al., 2008; Barr, 2008). The fixed-effects and random-effects structure of our linear
mixed-effects models was determined using a stepwise model comparison approach. Initially,
we started with a simple model including only random intercepts for each participant (ID). We
incrementally added random intercepts for other factors (e.g., Items) and systematically tested
the inclusion of fixed effects and their interactions (e.g., Condition, Interruption). Each subse-
quent model was compared against the previous ones using likelihood ratio tests, examining
changes in AIC (Akaike Information Criterion) and BIC (Bayesian Information Criterion)
to assess improvements in model fit without overfitting. This iterative process allowed us to
identify the most appropriate random-effects structure that accounts for both subject and item
variability while ensuring model stability and convergence.

Overall, participants were overwhelmingly accurate when answering the question of
whether Ebony had done the exercise or not in both the Telic (M = 99.8%, SE = 0.003)
and Atelic (M = 98.5%, SE = 0.013) conditions (with a significant difference between the
two conditions, x2(1) = 13.31, p = .0003, presumably reflecting the bias in the visual stimuli
toward bounded construals). This is important because it showed that descriptions of either
telicity profile matched the videos as assessed by high accuracy rates for the verification ques-
tion. Similarly, accuracy on filler items (where the sentences were not compatible with videos)
for this question was not different across conditions (Telic: M = 88%, SE = 0.09, Atelic: M =
90%, SE = 0.07) (x*(1) = 0.59, p = .44). Therefore, we focus on data from the interruption
detection task (“Any glitch in the video?”) across conditions.

In our main analysis, we examined the Mid versus Late points (Interruption) interruption
detection accuracy on critical items across the Telic, Atelic, and No Sentence (Condition)
conditions, as shown in Fig. 2. For the analysis, factors were coded with sum contrasts. We
submitted the binary accuracy data to a mixed model with fixed effects of Condition (Telic,
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Fig. 2. Proportion of correct responses in critical trials of Experiment 1. Error bars represent £ SEM.

Table 1

Fixed effect estimates for the mixed effects model of accuracy on critical trials in Experiment 1

Effect x> df 2] p value
Condition (No Sentence, Telic, Atelic) 1.40 2 1.18 .50
Interruption Type (Midpoint vs. Late point) 14.13 1 3.76 < .001***
Condition * Interruption Type 6.83 2 2.61 .033%*

Note. Formula in R: Acc ~ 1 + (1|Subject) + (1|ltem) + Condition + Interruption Type + Condition: Inter-
ruption Type. Asterisks indicate levels of statistical significance: *p < 0.05, **p < 0.01, ***p < 0.001.

Atelic, No Sentence), Interruption Type (Midpoint, Late point), and their interaction (see
Table 1). Condition did not affect overall interruption detection accuracy (Telic: M = 84 %,
SE =0.02, Atelic: M = 82%, SE = 0.02, No Sentence: M = 87%, SE = 0.01) (x*(2) = 1.404,
p = .4956). There was a significant effect of Interruption Type, such that participants detected
midpoint interruptions (M = 88%, SE = 0.01) significantly better than late-point interruptions
(M = 81%, SE = 0.02) (x>(1) = 14.13, p < .001). Crucially, there was a significant interac-
tion between Condition and Interruption Type (x*(2) = 6.83, p = .033). Follow-up analyses
showed that, as predicted, participants in the No Sentence condition performed significantly
worse in trials with Late-point interruptions (M = 83%, SE = 0.04) compared to Midpoint
interruptions (M = 90%, SE = 0.03) (odds ratio = 2.09, SE = 0.6, p = .01). Similarly, par-
ticipants in the Telic condition performed significantly worse in trials with Late-point inter-
ruptions (M = 77%, SE = 0.04) compared to Midpoint interruptions (M = 90%, SE = 0.03)
(odds ratio = 4.41, SE = 1.72, p = .0001). However, participants in the Atelic condition
responded similarly in trials with Late point (M = 83%, SE = 0.04) and Midpoint (M = 81%,
SE = 0.04) interruptions (odds ratio = 1.11, SE = 0.4, p = .77).
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2.3. Di Note. scussion

In this experiment, we examined whether verifying (a)telic sentences shown prior to events
affected how participants construed the boundaries of events (as measured by their detection
of unrelated interruptions along the event timeline). Since all videos depicted (what was pref-
erentially viewed as) bounded events containing inherent endpoints, in the absence of other
information, viewers’ attention was drawn to endpoints to the detriment of detecting irrele-
vant or external features of the stimuli (such as unrelated interruptions) placed near endpoints
(see No Sentence condition). Similarly, in the Telic condition, participants were more likely
to miss irrelevant late-point interruptions compared to midpoint interruptions. However, in
the Atelic condition, having to verify atelic sentences about the upcoming video clip led them
to process the occurrence as an unbounded event, resulting in similar detection rates for both
interruption types. Thus, having to verify description sentences shown prior to video clips
changed how people process visual event information as the event unfolded.

Notice that the present patterns could not be explained by the possibility that participants
found the atelic stimulus harder to process (even if they accepted it as a potential descriptor
of the video), and were thus less focused on its content and more attentive to glitch detection.
If participants were distracted by the atelic sentences (compared to the telic ones), we would
see a global decrease in accuracy from the Telic to the Atelic condition. The results of Exper-
iment 1, however, show no such difference. Furthermore, this alternative explanation does not
capture the interaction between Condition and Interruption Type, which is at the heart of our
results (and is predicted by our own account). Therefore, it is unlikely that the patterns are
driven by an overall preference for the telic over the atelic descriptions.

3. Experiment 2

Why did the sentences in Experiment 1 change how people processed visual input to form
event construals? One possibility is that, as we have assumed, the results are driven by the
difference between the aspectual profile of the sentences in the Telic and Atelic conditions.
However, it is also possible that the presence of a direct object Noun Phrase (NP) (e.g., a feddy
bear, a napkin) in the Telic but not the Atelic condition simply increased attention to these
objects and their changing state on a surface level. The aspectual influence of direct objects
has been shown in several studies (Dowty, 1991; Krifka, 1992). Thus, the disregard for end-
points when people were exposed to Atelic sentences could be (partially or completely) due
to the absence of these concrete objects (e.g., do some drawing). To exclude this possibil-
ity, participants in Experiment 2 were exposed to minimally different sentences across the
two telicity manipulations. Experiment 2 also included a wider variety of events compared to
Experiment 1.

3.1. Methods

3.1.1. Participants

We recruited 180 speakers through the online recruitment platform Prolific. Participants
reported being monolingual English speakers and were compensated for their time at an
hourly rate of $9.
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Table 2

Fixed effect estimates for the mixed effects model of accuracy on critical trials in Experiment 2

Effect X2 df \z\ p value
Condition (No Sentence, Telic, Atelic) 11.21 2 3.35 .004%%*
Interruption Type (Midpoint vs. Late point) 0.018 1 0.13 .90
Condition * Interruption Type 11.05 2 332 .0047%%*

Note. Formula in R: Acc ~ 1 + (1|Subject) + (1|Item) + Condition + Interruption Type + Condition: Inter-
ruption Type. Asterisks indicate levels of statistical significance: *p < 0.05, **p < 0.01, ***p < 0.001.

3.1.2. Stimuli and procedure

Stimuli and procedure were similar to Experiment 1 with two changes. First, we revised the
sentences such that now both telic and atelic sentences included a direct object noun phrase
and only differed in the adverbial phrases indicating (a)telicity (Brinton, 1985; Filip, 1993;
Van Hout, 1996; Jackendoff, 1997; Moens & Steedman, 1987; Pustejovsky, 1991, 1995). As
before, the telic sentences included a time-span adverbial (e.g., in 10 seconds), as shown in
(5a). Atelic sentences included a durative adverbial (e.g., for 10 seconds) that served to shift
the eventual interpretation into an atelic one, as shown in (5b).

(5)a. Ebony should draw a balloon in 10 seconds. (telic)
b. Ebony should draw a balloon for 10 seconds. (atelic)

Second, using materials from Ji and Papafragou (2020a), we expanded the stimulus set to
include 21 items per participant (as opposed to 15 items per participant in Experiment 1) to
increase empirical coverage. For 15 (critical) items, the sentences in both conditions matched
the content shown in the video clips. In the remaining six items (fillers), the sentences did
not match the action in the video clips. (See Part B in Supporting Information for a list of
all items.) Each participant saw seven midpoint, seven late point, and seven no interruption
trials, with five trials of each type for critical items, and two for filler items.

3.2. Results

Overall, participants were overwhelmingly correct when answering the initial question of
whether Ebony had done the exercise or not in both the Telic (M = 99.9%, SE = 0.001) and
Atelic (M = 99.5%, SE = 0.006) conditions (x*(1) = 3.28, p = .07, a marginal difference).
The high accuracy rates for the verification question confirmed that descriptions of either
telicity profile matched the video. Therefore, we focus on data from the interruption detection
task across conditions (“Any glitch in the video?”).

In our main analysis, we examined the interruption detection accuracy rates for mid
versus late points on critical items across the Telic, Atelic, and No Sentence conditions.
Performance is shown in Fig. 3. We submitted the binary accuracy data to a mixed model
with fixed effects of Condition (Telic, Atelic, No Sentence), Interruption Type (Midpoint,
Late point), and their interaction (see Table 2). Condition had a significant effect on overall
interruption detection accuracy (Telic: M = 67%, SE = 0.02, Atelic: M = 62%, SE = 0.02,
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Fig. 3. Proportion of correct responses in the critical trials of Experiment 2. Error bars represent + SEM.

No Sentence: M = 68%, SE = 0.02) (x>(2) = 11.21, p = .003678). There was no difference
between the Telic and Atelic (odds ratio = 1.65, SE = 0.498, p = .2247) or the Telic and
No Sentence condition (odds ratio = 1.63, SE = 0.5, p = .2486) but performance in the No
Sentence condition was significantly better than in the Atelic condition (odds ratio = 2.69,
SE = 0.769, p = .0016). Interruption Type did not have a significant effect on interruption
detection accuracy: participants detected midpoint interruptions and late-point interruptions
similarly (x%(1) = .02, p = .895).

Crucially for present purposes, there was a significant interaction between Condition and
Interruption Type (x*(2) = 11.05, p = .00399). Follow-up analyses showed that, as predicted,
participants in the No Sentence condition performed significantly worse in trials with Late-
point interruptions (M = 61%, SE = 0.02) compared to Midpoint interruptions (M = 75%,
SE = 0.02) (odds ratio = 0.618, SE = 0.137, p = .0299). Similarly, participants in the Telic
condition performed significantly worse in trials with Late-point interruptions (M = 65%,
SE = 0.03) compared to ones with Midpoint interruptions (M = 78%, SE = 0.02) (odds
ratio = 1.76, SE = 0.39, p = .0104). However, participants in the Atelic condition responded
similarly in trials with Late point (M = 66%, SE = 0.03) and Midpoint (M = 64%, SE =
0.03) interruptions (odds ratio = 0.95, SE = 0.2, p = .812).

3.3. Discussion

In Experiment 2, we used minimally different sentences for the Telic and Atelic conditions
to remove an alternative interpretation of the data from Experiment 1. We also expanded
the event repertoire compared to the earlier study. The results replicated the major finding
from Experiment 1. When participants watched bounded events (e.g., events typically taken
to have a distinct endpoint) after reading telic sentences, their interruption detection patterns
were not uniform across different time points (i.e., they performed significantly worse in tri-
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als with Late point compared to Midpoint interruptions). However, when participants watched
the same events after reading atelic sentences, their midpoint versus late-point detection pat-
terns were similar. Therefore, linguistic input shown prior to the videos affected how people
processed dynamic perceptual input.!

4. General discussion

Events are foundational for human cognition and have a critical role for representing,
remembering, and understanding the world. To form event representations, people combine
both perceptual (Magliano et al., 2001; Newtson et al., 1977; Zacks, 2004; Zacks et al., 2009)
and nonperceptual cues (Mathis & Papafragou, 2022; Newtson, 1973; Vallacher & Wagner,
1987; Wilder, 1978; Zacks, 2004). In the current study, we examined whether language could
function as a valid cue that would introduce a perspective for processing events. In two exper-
iments, viewers watched short movie clips depicting bounded events and were asked to indi-
cate whether they saw an interruption that occurred at either the midpoint or the endpoint of
the events. We found that telic versus atelic sentences shown prior to the movie clips influ-
enced event construal and hence the detection of interruptions at midpoints versus endpoints.
Specifically, when the aspectual profile of the sentence mismatched the construal arising from
the visual input alone (as in the Atelic condition), aspectual information would overturn the
specific bias in the visual input. In other words, the linguistic input worked as a template for
event viewers to process the temporal structure of unfolding events: the aspectual description
gave viewers an idea of what would be relevant for the purposes of apprehending the event
and thus focused their attention to the internal time points within the event in different ways.
This novel finding provides direct experimental evidence for the role of lexical aspect in event
apprehension and supports a correspondence between lexical aspect in language and temporal
structure-building in event apprehension.

4.1. Language and the malleability of event representations

The present findings contribute to current event cognition theories by specifying the role
of higher-order linguistic information in perceiving and understanding events. Recall that
observers use several visual cues such as object state changes to understand how an event
unfolds and when it ends (Altmann & Ekves, 2019; Lee & Kaiser, 2021; Sakarias & Flecken,
2019). For instance, an eye-tracking study has shown that people paid more attention to the
action and the affected object at the video offset in events that involved a salient change of
state of an object (e.g., peel a potato) compared to events that did not result in a pronounced
change (e.g., stir in a pan; Sakarias & Flecken, 2019). In a recent proposal, an event is defined
as a series of intersecting representations of the object(s) in the event (Altmann & Ekves,
2019). These studies suggest that a salient change in the affected object can be perceived as
a clear event boundary and thus lead to a bounded construal. Our findings, however, indicate
that a physical change in an object does not uniquely determine whether an event is inter-
preted as bounded; what counts as a change instead depends on the viewers’ perspective. For
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instance, even when there is a perceivable change in an object that is involved in the action
(fold a napkin), a language-driven conceptualization of the event (do some folding) may lead
to an unbounded construal. These results show that event cognition is a flexible process that
depends on and integrates various sources of input (see Mathis & Papafragou, 2022, for fur-
ther discussion).

The malleability of event construals is noteworthy in the context of prior research on event
boundedness. As mentioned in the Introduction, prior studies that investigated how view-
ers draw a distinction between bounded and unbounded events used event stimuli that were
designed to be readily perceived as belonging to one of the two categories (Ji & Papafragou,
2020a, 2020b, 2022). The current work provides the first empirical evidence for a conclu-
sion that prior work only hinted at, namely, that boundedness is in the eye of the beholder
and can shift even for the very same visual stimulus. In this position, viewers act as invisible
directors who impose a perspective on the visual world, and seemingly neutral expressions
such as “observe” fail to describe what people do when they are exposed to dynamic visual
information.

More broadly, our results cohere with a line of work suggesting that the process of pro-
ducing or comprehending linguistic information can frame our understanding of an event by
acting as a “zoom lens” on some aspects of the event over others (Gleitman, 1990; Johnson,
Raye, Wang, & Taylor, 1979; Mathis & Papafragou, 2022; Papafragou et al., 2008; Sauppe &
Flecken, 2021) and suggest a broader alignment between linguistic and cognitive representa-
tions (Jackendoff, 1983; Landau & Jackendoff, 1993, see also Unal, Ji, & Papafragou, 2021
for a review).

4.2. Aspect and event structure

Linguistic research on aspect has long hypothesized that the distinction between telicity
and atelicity may extend beyond the language domain (Filip, 1993; Folli & Harley, 2006;
Malaia, 2014; Shipley & Zacks, 2008; Wellwood et al., 2018). Recent research has identified
such a possible correlate in the cognitive domain—the notion of boundedness defined in terms
of the presence of well-defined event endpoints (Ji & Papafragou, 2020a, 2022; Papafragou
& Ji, 2023; cf. Kuhn et al., 2021; Strickland et al., 2015). Going beyond previous work, our
current data establish a direct link between (a)telicity in language and (un)boundedness in
cognition by showing that (a)telicity introduces a perspective on the temporal profile of what
could be the very same stream of experience. Even a small change in the use of temporal
adverbials (as in Experiment 2) in linguistic event descriptions can trigger different readings
about event temporal structure, which can further change the way people process dynamic
input. An important advance compared to past work is the use of a visual detection task to
probe how the verification of aspectual utterances interfaces with systems of event cognition.
This new paradigm expands the tools on the large linguistic and psycholinguistic literature
on how aspect is understood (Zwaan & Radvansky, 1998; Zwaan, Langston, & Graesser,
1995; van Hout, 2016) and offers a precise and independently verified way of probing the
comprehender’s commitments during aspectual processing.
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Several questions remain ripe for further investigation of how the aspectual framing of a
sentence influences how observers perceive the temporal profile of an unfolding event. First,
it is important to test whether (as expected) aspectual effects would work in the opposite
direction, that is, whether viewers’ prior exposure to telic sentences would shift unbounded
event construals to bounded ones. Second, given the well-known variability in how aspect
is encoded across languages (Filip, 2008; Kagan, 2010; Mittwoch, 2019), it is important to
move beyond English and ask whether aspectual sentences cross-linguistically would create
similar effects.
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Note

1 A careful reader might notice that participants appear to perform worse overall in the
detection task in Experiment 2 compared to Experiment 1 (see Figs. 2 and 3). This dif-
ference holds even when we only restrict attention to the very same items used in both
experiments. We do not have an explanation for this phenomenon, but we suspect that
it is linked to variability sometimes observed in virtually recruited samples over peri-
ods of time (Chandler, Mueller, & Paolacci, 2014; Higgins, McGrath, & Moretto, 2010;
Komarov, Reinecke, & Gajos, 2013).
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