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So far …
• Embodiment  

• Situated & embodied language learning 

• Situated adult language comprehension (& production) 

• Language in Interaction 

• Taking another person into account 

• Sending and perceiving bodily signals
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Language in Interaction

• Language is FOR interaction 

• Presupposes a listening/speaking partner 

• Do we process language egoistically? Or with 
consideration to what the partner may (not) know or 
understand? 

• Personal vs mutual knowledge
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Common Ground

• Mutual beliefs and assumptions (Clark & Brennan 1991) 

• Egocentric perspective for comprehension (Keysar et al. 
2000) 

• Partner-sensitive grounding (Hanna & Tanenhaus 2004) 

• Merging the evidence (Brown-Schmidt & Tanenhaus 2008, Brown-
Schmidt & Hanna 2011)
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Mutual beliefs & 
assumptions 

• Common ground: 
• Mutual knowledge 

• Beliefs 

• Assumptions 

• “believe that the partners have understood what the contributor 
meant” 

• Constant updating of common ground: “grounding” 
• “collective process of reaching this belief”

(Clark & Brennan 1991)
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Mutual beliefs & 
assumptions 

• Grice’s maxims for cooperative interlocutors 

• Quantity: “Make contribution as informative as required 
(not more)”  

• Manner: “Be perspicuous” 

➡ Principle of least effort 

• Clark & Brennan: Principle of least collaborative effort 

• Conversation = collective purpose, so “costs” shared

(Clark & Brennan 1991)
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Grounding

• Common Ground = Shared (e.g. visual or linguistic) 
knowledge 

• Cf. “private” or “privileged” ground 

• Do partners constantly check and update Common 
Ground?
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Egocentric?

• “People reduce ambiguity of linguistic expressions by 
using information about perspective” 

• Partner’s perspective? Shared? 

• To the degree that other potential referents are not even 
considered? 

• Sometimes people use an egocentric perspective! 

(Keysar et al. 2000)
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Egocentric
(Keysar et al. 2000)

- Task: rearrange 
objects to match 
picture of 
arrangement 

- Confederate & 
Participant 

- test: 3 toys 
differing along 1 
dimension (e.g. 
size) 

- control: non-
relevant toy in 
occluded spot
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Egocentric

• fixation of occluded spots almost three times more often in the test condition than in 
the control condition  

• ︎ fixations of occluded spot 346ms longer in the test condition than in control condition  

➡ ︎addressees considered the occluded object as a potential referent in the test condition 

(Keysar et al. 2000)

Occluded 
spot constant
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Egocentric
(Keysar et al. 2000)

fixations averaged over all items. The addressees’ initial eye move-
ments to the occluded object were the fastest, 584 ms faster than initial
eye movements to the shared referent in the test condition. The initial
fixation on the shared referent was delayed by 503 ms in the test
condition compared with the control condition, t(18) 4 2.5, p < .05,
demonstrating that the egocentric interpretation interfered with the
initial consideration of the shared object.
The final fixation on the target right before the addressee reached

for it indicated the decision point. This fixation was delayed by 1,449
ms in the test condition compared with the control condition, t(20) 4
4.2, p < .0001, suggesting interference in selecting the shared candle
as the intended referent. Some of the final fixation latencies were quite
long, so to make sure our results were not inflated by those data
points, we also considered the median latency, which is not affected
by outliers; it showed the same pattern: test, 2,767 ms; control, 2,067
ms; t(20) 4 2.9, p < .01.
Though addressees noticed the intended object, as indicated by the

initial fixation on it, they took longer in the test condition than in the
control condition to decide that it was the intended referent, and to
reach for it. This decision lag between the initial and final fixation was
indeed enlarged from an average of 1,146 ms difference in the control
condition to 2,092 ms in the test condition, t(20) 4 3.4, p < .01.
The eye fixation data, then, demonstrate that addressees’ knowl-

edge about the perspective of the director played a role in error cor-
rection. Yet this correction was not always fast enough, and the
addressee’s hand actually reached for the occluded object in 23% of
the trials in the test condition, compared with none in the control

condition, t(20)4 4.4, p < .01. In about a quarter of these cases (6%),
the addressees recovered and corrected the erroneous hand reach, but
in the rest of the cases (17%), the addressees grabbed the occluded
object and moved it. Apparently, the egocentric interpretation can be
so compelling that it has the potential to override the knowledge that
the director cannot possibly see the occluded object.
The results of this experiment are surprising because they suggest

that even when addressees clearly knew what information was shared
and what was inaccessible to the director, they still occasionally used
an egocentric interpretation strategy. But this interpretation is correct
only if participants fully realized which objects were inaccessible to
the director. Given the novelty of the methodology and the counter-
intuitive nature of the results, we conducted a second experiment that
attempted to ensure that addressees were fully aware that the objects
were occluded.

EXPERIMENT 2
Forty native English speakers participated in this experiment. One

participant guessed that the director was a confederate during the
experiment, and 4 others guessed this only after the fact. The method,
coding, and analysis were almost the same as in Experiment 1; we
therefore describe only the differences between the two experiments.

Differences in the Method
Unlike in Experiment 1, the location of all occluded slots was

identical for all items. Therefore, addressees did not have to identify

Fig. 2. Time line of eye fixations in Experiment 1, showing average latencies (in milliseconds) following the critical noun phrase (point 0).
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- test: decision lag 
between first and 
last fixation = 
738ms longer;  
reaching for 
occluded object 
in 23% (with 6% 
corrected before 
grasp) 

- control: no reach 
for occluded 
object
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Egocentric

• Listeners  

• sometimes start with egocentric perspective, 

• then realise error and, 

• use mutual knowledge (speaker perspective) to correct 
error OR act upon erroneous interpretation

(Keysar et al. 2000)
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Egocentric
• Implications on role of common ground  

• reduces the probability of considering a non-shared object  

• allows error correction when referent which are not common grounds are 
considered initially  

• Advantages & disadvantages of egocentric strategy  

• minimal cognitive effort for addressee  

• collaborative nature of conversation → addressee can be lazy, because 
speaker will correct  

• benefit of egocentric interpretation vs. cost of making an error

(Keysar et al. 2000)
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Grounding

• Do partners constantly check and update Common 
Ground?
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Partner-sensitive grounding

• Critique on Keysar et al: 

• Common ground not just space & objects 

• Salience/co-presence can interfere with common ground 
(to the extent that suppression is necessary) 

• “Small candle” not felicitous (cf. “smallest candle”) 

• Evidence against initial egocentric perspective
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Partner-sensitive grounding

• Cooking situation between helper (H; participant) and 
cook (C; confederate) 

• Cook asks Helper to pass an object from the shared 
table space: 

• Cook has empty hands OR not 

• Object is from Helper’s side OR exists twice on H’s and C’s 
side of the table

(Hanna & Tanenhaus 2004)
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Partner-sensitive grounding
(Hanna & Tanenhaus 2004)

Gaze as function of instructions - and vice versa Reference resolution in a collaborative task

Predictions

hands

objects
empty full

1 domain restricted to H’s
side
fixates & takes object on
his side

domain is restricted to
H’s side
fixates & takes object on
his side

2 domain restricted to H’s
side
fixates & takes object on
his side

domain widens to H’s &
C’s side
fixates both objects
asks for clarification

Laura Faust Pragmatic e↵ects on reference resolution in a collaborative task: evidence from eye movementsHanna & Tanenhaus (2004)
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• In the hands full - two objects condition, Helper’s domain 
widens to the Helper’s AND Cook’s area 

• already during the object name!  

• Addressees take into account speakers’ pragmatic 
constraints quickly enough to influence initial domain of 
interpretation for a reference

Partner-sensitive grounding
(Hanna & Tanenhaus 2004)
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Merging the evidence
• Common Ground is used only sometimes 

• Pragmatic factors in previous experiment: “hands-full” vs “hands-
free” 

• Sometimes constrains the domain of interpretation 

• When cooperation principle particularly relevant  

• Depends of experimental setup and type of ambiguity! 

• Truly interactive, collaborative, natural

(Brown-Schmidt & Hanna 2011)
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Merging the evidence
• Perspective Adjustment model (Keysar et al)

• Initially “cheap” and useful egocentric perspective 

• Perspective check and adaptation for error correction 

• Anticipation Integration model (Barr et al)

• Use of Common Ground during anticipation as domain constraint 

• But egocentric integration (during non-collaborative task) 

• Constraint-based model (Brown-Schmidt et al)

• Competition of multiple constraints, with Common Ground being just one of them 

• Immediate but probabilistic influence

(Brown-Schmidt & Hanna 2011)
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Model-based predictions

INCREMENTAL PERSPECTIVE TAKING 

  25 

Now consider a similar situation in which partners play a game in which they sit face-to-face 
on either side of a display with animals, and direct each other to re-arrange shapes in the display 
(see Figure 1). Imagine that the partners jointly define “right” from Partner 1’s perspective, thus 
making this new definition common ground. If Partner 1 were to subsequently say Take the star 
and put it below the dog on the right, in a context containing two dogs, one on the left side of the 
display, and one on the right, it would be possible to examine Partner 2’s incremental 
interpretation of the expression. According to Constraint-Based models, at right, Partner 2 should 
immediately access the collaboratively-defined meaning of right as defined from Partner 1’s 
perspective, and interpret the expression as referring to the dog wearing the purse. Lexical 
competition from the previous word dog, and the overall frequency in the language of using right 
to refer to the egocentric right would be competing constraints, partially supporting interpretation 
of the expression as the dog wearing the flower. According to the Constraint-Based view, these 
competing constraints would manifest as increased fixations to the competitor dog (wearing the 
flower) compared to the cows in the scene. 

 

 
Figure 1. Example display from partner 2’s perspective. Partner 1 would see the mirror-

image reverse. 
 
In contrast, on the Perspective-Adjustment model, when partners have opposite perspectives, 

the initial interpretation of right should be egocentric, as the dog wearing the flower. Similarly, 
on the Anticipation-Integration account, during the on-line interpretation (integration) of right, 
perspective should not be relevant, thus the expression should be interpreted as referring to the 
dog wearing the flower. A crucial test of the Constraint-Based account would come from a case 
in which partner 1 violated common ground, and used the spatial term from partner 2’s 
perspective: Take the star and put it below the dog on the right wearing the flower. On 
Perspective-Adjustment and Anticipation-Integration accounts, this utterance is consistent with 
the egocentric perspective, and should be easy to interpret. In contrast, on the Constraint-Based 
account, this sentence should create a garden-path effect, and should be confusing. A comparison 
condition would come from a case in which the partners jointly agreed to define right as from 
partner 2’s perspective. According to the Constraint-Based account, the critical sentence should 
be significantly easier to understand when right was defined from 2’s perspective. There should 
be no difference according to the competing theories, since both would predict that interpretation 
of right from partner 2’s perspective should be relatively easy.  

  

right = Partner 1’s 
“right”
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Partner 2

Partner 1

Partner 1 says: 
“Put the star below the 

dog on the right
wearing the flower”

right
left

right = Partner 1’s 
“right”
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Common Ground

• Mutual beliefs and assumptions (Clark & Brennan 1991) 

• Egocentric perspective for comprehension (Keysar et al. 
2000) 

• Partner-sensitive grounding (Hanna & Tanenhaus 2004) 

• Merging the evidence (Brown-Schmidt & Tanenhaus 2008, Brown-
Schmidt & Hanna 2011)
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Outlook

• Language (situated) in interaction 

✓ Taking perspective of partner into consideration 

• Considering (non-verbal) signals of the partner 

• Speaker gaze 

• Listener gaze 

• (Pointing/Grasping)
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