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Ø Can we replicate the effect of social cues using an animated speaker?

Ø Do other individual difference measures correlate with pronoun comprehension?

Speaker gazes or points to the subject, non-subject, or the neutral middle picture, 
which occurs at the onset of the ambiguous pronoun.

“Ana is cleaning up with Liz. She needs the broom.”
• Second sentence always plausible for both characters
• Participants given a question that measures pronoun comprehension (e.g. “Who 

needs the broom?” 2AFC: Ana/Liz)
• Three experiments: Ex.1a & b were gaze, Ex.2 were points. All fillers pointing. 

Print Exposure: Author Recognition Task (ART; Stanovich & West, 1989; Moore & Gordon, 2015)

Working Memory: One block operation span, rotation span, and symmetry span, 
which all load onto working memory capacity (Foster et al., 2015)

SES: Parental education, family income, & subjective income à composite score

SAT: Reported scores from reading & writing section

6 critical and 5 fillers (N = 24) 24 critical and 24 fillers (N = 60) 24 critical and 24 fillers (N = 60)

• We replicated both subject effect and gaze/point effect using stimuli from an animated speaker, but this did not extend to print
exposure, in contrast to Arnold et al. (2018).

• Other studies have found effect of print exposure on subject bias, which raises questions about the current study.
• Other individual difference measures did not correlate with pronoun comprehension.

• Pronoun comprehension is influenced by: 
1) Subjecthood: In Ana is cleaning up with Liz. She needs the broom, people tend to 

assume Ana needs the broom (Arnold et al., 2018). 
2) Gaze/Point cues: The subject bias is modulated by social cues (Nappa & Arnold, 2014).
3) Print Exposure: The subject bias is stronger for people with 

higher print exposure (Arnold et al., 2018).
• This establishes the importance of gesture with a live human actor:
• Animated speaker stimuli would allow for greater control for testing the effects of 

social cues on pronoun comprehension, in addition to individual differences. 
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Other Individual Differences

In all three experiments: overall subject bias, overall gaze/point bias

ART effect only in Ex. 1a (p = .03), but not in Exp. 1b or 2 

Experiment 1b

Experiment 2

ART Results

No other individual differences significantly predict pronoun interpretation

Measure 1 2 3 4

1. ART -

2. Working Memory -.23 -

3. SES .14 -.11 -

4. SAT .31 -.16 .50* -

Working Memory 1 2 3
1. OSPAN -

2. RSPAN .26* -

3. SSPAN .18 .25 -

SES 1 2 3
1. Income -

2. Subjective Inc. .54* -

3. Parental Educ. .26* .31* -

Pearson correlation coefficients; * p < .05

Measure 1 2 3 4

1. ART -

2. Working Memory -.14 -

3. SES .23 -.13 -

4. SAT .56* -.38* .09* -

Working Memory 1 2 3

1. OSPAN -

2. RSPAN .19 -

3. SSPAN .37* .20 -

SES 1 2 3
1. Income -

2. Subjective Inc. .43* -

3. Parental Educ. .39* .40* -

Arnold et al. (2018): 

Langlois & Arnold (CUNY 2019):

Williams & Arnold (CUNY 2019):

Possible Reason: 

Variation in ART 
scores may also 

modulate 
sensitivity to 

animated gaze and 
pointing cues. 

(see Zerkle & 
Arnold, CUNY 

poster in same 
session) 

p = .03 p = .05 p = .01 

p = .03 p = .01 

p = .01 p = .05 


