Introduction

Situation Models and State Change

* During language comprehension, humans construct
“situation models” (van Dijk & Kintsch, 1983) to track
events, integrating new information and global
knowledge with the current representation on
common dimensions (causation, objects, space, etc.).

* Prior work shows many physical object properties (ex.

shape, orientation) are mentally represented during
on-line sentence comprehension.

* Nonvisual object properties and the mental
representation of object state change have received
less attention.

* Horchak & Garrido (2021) found that implied object
weight is represented during the comprehension of

Jon Sides and Abhilasha Kumar

Procedure and Stimuli

Fixation Cross
(1000 ms)

Sentence

Stimuli
(read & press
spacebar)

Fixation Cross
(500 ms)

|
l

Image

Stimuli:

-4 condtions
--Respond Y/N

if target was named in

Squashable

You drop a bowling
ball onto a tomato

Normal Smashed

(6 trials) (6 trials)

START
|

Unsquashable

You drop a bowling

(6 trials)

You drop a bowling
ball onto an eraser ball onto a watermelon

|
|
'//J/,f,/«”/ + <__

oY

Squashable Squashable Unsquashable Unsquashable
Normal Smashed

¢ e

/

- v
v v

\/ 7

4

*

'

RT (ms)

Experimental Flow

/ Show sentence \

OR

Neutral
“Someone places a
pie in front of you.”

=

/ Show image \

Whole

~\ Was there a pie in
the image?

Press keys to

state change events (e.g., ( =jTTT——

a ball being dropped on a g ;gg JLight sentence

tomato), such that the n 800

initial (e.g., intact tomato) é ;(’)8

and final object states 2 65

(e.g., smashed tomato) § 22’8 I

compete in the mental & 5, |

model. Non-canonical Canonical
PICTURE TYPE

The Current Study

* We attempted to replicate the above study.

* We also designed three extensions to examine how
the following affect response times (RTs) on a
sentence-picture verification task:

* another type of state change: slicing
* other properties: squashability, color

Design

2 x 2 within-subjects design (4 experiments)

¢ |V'S: X target state (smashed, intact)
Replication: weight (heavy, light)
Expl: squashability (squashable, unsquashable)
Exp2: color typicality (typical, atypical)
Exp3: verb (places, slices)

* DV:reaction time (ms)
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Filler trials could use non-food items and show images of objects not in the sentence.
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Participants

Data Analysis

N, = 106,

Participants were adult native English speakers recruited online
via Prolific and Sona. Prolific recruits were compensated 3
dollars, and the latter received course credit.

N, =120,

N, = 89

Log transformation used to normalize RT data
Excluded subjects with accuracy < 80% on task
Outliers: RTs +/- 3 M.A.D from the condition median

We used linear mixed effect models to account for item and
participant-level variability in our analysis.
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Expl: Marginal interaction (p = .07). Partially matches Horchak & Garrido

(2021).

Exp2: Main effect of typicality (p <.001) and state (p < .05). No interaction.

Exp 3: Significant interaction (p < 0.01). Replicates original pattern.

Key Findings

We failed to directly replicate the interaction found by Horchak and
Garrido for object weight. However, a sentence-picture interaction was
found, when state change was caused by slicing instead of dropping and
when the squashability of the target object was manipulated instead of
the weight of the object being dropped. These findings suggest that the
representations of object state changes during language comprehension

may critically depend on the type of change and the perceptual

property.
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