
Percentage of looks to subject surrounding the gap position

0

0.05

0.1

0.15

0.2

0.25

0.3

w1  w2  w3  w4  w5  w6  w7  w8  w9 w10 

-800 -600 -400 -200 0 200 400 600 800 1000

Windows and their start times (gap is at 0)

p
e
rc

e
n

ta
g

e
 o

f 
lo

o
k
s
 t

o
 

s
u

b
je

c
t

c

r

Processing Raising and Control: 
A Visual World Paradigm Study

Dan Michel1 and Wind Cowles2

Raising and Control structures have been a focus for theoretical

approaches to language for many years (Rosenbaum 1967, Postal 

1974), but relatively little is known about the online sentence 

processing of these gapped structures. We present the results from a 

visual world paradigm study (Cooper 1974, Tanenhaus et. al. 1995) 

that show a processing difference between raising and control 

structures. Specifically, we show a greater semantic reactivation of 

the matrix subject in the raising condition compared to the control 

condition. 

• The core theoretical difference between raising and control is in 

thematic role (θ-role) assignment:

(1) Subject raising:

The soldier continued __ to write to his new bride.  (NP-trace)

The soldier receives a thematic role from write.

(2) Subject control:

The soldier decided __ to write to his new bride.      (PRO)

The soldier is assigned a θ-role by decided

• Walenski (2002) conducted a series of Cross-Modal Lexical Priming 

studies finding that Raising structures show a semantic priming effect 

at the gap position while Control structures show a priming effect delay 

of 300 ms from the gap, indicating that the matrix subject is 

semantically reactivated earlier in a Raising construction.

• Current goal: replicate this finding using a visual world paradigm 

(Cooper 1974, Tanenhaus et al. 1995). 

3.  Materials

3.  Current Experiment

(3) Raising: 

The soldier continued, while the phone was still occupied, _ to simply write to his new bride.
(4) Control: 

The soldier decided, while the phone was still occupied, _ to simply write to his new bride.

• The experimental items consisted of eighteen sentence pairs formed from 

frequency matched raising and control verbs.

• Two lists, such that a participant heard only one of each critical verb. 

• Recorded by a female native English speaker with normal prosody.

• Four-image scenes were created to pair with the experimental stimuli.

• Three images corresponded to nouns in the auditory sentence: subject, foil

(noun intervening between the subject and gap), and object. 

• Foil used to prevent participants from continuously fixating on the matrix 

subject from the start of the sentence until the object was reached. Their 

frequencies were significantly higher than the subjects. 

• Fourth image was a filler. 

• Images were balanced for position across items. 

Subject

ObjectFoil

Filler

• 28 undergraduate participants from the University of Florida (17 

female, mean age 21.1 yrs). 

• Eye gaze tracked using a head-mounted Eyelink II system.

• One factor, sentence type, containing two levels (Raising, Control). 

• Participants were instructed to listen to the sentences for 

comprehension while looking at the pictures. 

• Yes/no comprehension questions.

• Based on the CMLP data from Walenski (2002), we predicted that, at 

the gap position, subjects would re-fixate on the subject image faster 

in the Raising condition than the Control condition.
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Based on our predictions, we focus on looks to the subject picture.

Focusing on the region surrounding the gap site, we find a significant 

difference starting at 600ms after the gap, with more looks to the 

subject in the Raising condition.

• 200ms windows were formed surrounding the gap site. 

• ANOVA: significant difference for condition x window (p<0.03). 

• Marginal main effect (p>0.08) of condition only by items.

• Significant main effect of window (p<0.02) only by items.
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• Looks to the subject picture � increased semantic activation of 

the subject.

• However, our results are delayed by approximately 600ms 

compared to the CMLP results of Walenski (2002). 

• 200ms: amount of time it takes to program eye movements. 

• Remaining 400ms: difference in methodologies. 

• Due to delay: we are unable to make any strong claims regarding 

the semantic reactivation of the matrix subject in the Control 

condition, which we expected to be delayed 300ms from raising.
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• Partially replicated Walenski (2002) with visual world paradigm.

• Online processing difference between raising and control. 

• Raising: easier semantic reactivation of the matrix subject at the 

infinitive. 

• Visual world paradigm is sensitive to gapped constructions. 

• Additional research is needed to understand the nature of the 

raising-control processing difference.

• One possible explanation could be one of expectancy differences 

caused by the differing number of complement types for the two 

groups of verbs.
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• We conclude:  subjects of raising constructions are more easily 

reactivated at the gap position, compared to control constructions. 

* *  *
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