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IntroductionIntroduction ResultsResults
•Syntactic processing may draw upon general 
executive mechanisms which detect and resolve 
conflict between competing representations (1, 2). 
•The Syntactic P600 ERP component (3,4) is largest 
in the presence of conflict between an ill-formed 
syntactic representation and a conflicting constraining 
semantic context (5,6).
•Executive conflict processing is dynamic: more 
conflict leads to the recruitment of more cognitive 
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Evidence that syntactic processing is subject to a dynamic adjustment of executive control

Grand-average ERPs across 4 Experiments

Syntactic Violations:

Syntactic Violations, Individual Experiments:N
am

e of study

Participants
Fem

ale

Average age
Lists

Stimuli per 
Condition

Stim
ulus 

param
eters

N
orm

al

Syntactic

Real-W
orld

O
ther 

1. Kuperberg et al., 
Language and 
Cognitive Processes, 
2006

20 4 41 4 60 60 60 60 SOA: 
550ms 
(SFW: 
1200ms)

2. Ditman, Holcomb 
and Kuperberg, 
Psychophysiology, 
2007

18 9 20 3 60 60 60 0 Self-
paced 
(SFW 
ISI: 
700ms)

3. Wang et al., 
Abstract, Cognitive 
Neuroscience 

16 8 19 4 45 45 45 68 Self-
paced 
(SFW 

Details of participants and experimental design for individual studies

•Is the Syntactic P600 subject to a dynamic 
adjustment of control?
•We used ERPs to determine whether the P600 
evoked by syntactic anomalies in sentences is 
modulated by trial history.

•Clear effect of trial history on the P600 evoked by syntactic violations: when 
preceded by other syntactic anomalies, the amplitude of the P600 was smaller
than when preceded by non-violated normal sentences.

•Four ERP experiments with simple, active English 
sentences containing syntactic violations or real-
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resources, facilitating later conflict resolution (7).
•In tasks of executive function (e.g. the Stroop), this 
dynamic adjustment of control manifests as the 
Gratton effect:  it is easier to process conflict trials 
which follow other conflict trials than those which 
follow non-conflict trials (8).
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1. Trials 14.4 [2.2] 16.0 [4.0] 12.8 [1.0] 15.7 [2.9]
Rejected 1.8 [2.5] 1.3 [1.8] 0.8 [1.1] 1.2 [1.6]

2 Trials 23 [0] 20 [0] 18 [0] 25 [0]
Rejected 2.7 [1.3] 2.4 [1.8] 2.1 [1.5] 3.2 [2.2]

3. Trials 15 [0] 12 [0] 17 [0] 11 [0]
Rejected 2.1 [2.1] 2.4 [2.0] 2.5 [3.0] 1.2 [1.3]

4. Trials 24.7 [2.1] 14.5 [2.8] – –
Rejected 2.0 [2.3] 1.2 [1.4]

Number of trials included and number of trials rejected for artifact in the 
conditions examined. For all experiments, number of trials is averaged 
across lists, and number of trials rejected is averaged across subjects.

1. January D, Trueswell JC, Thompson-Schill SL (2009): Co-localization of Stroop and syntactic ambiguity resolution in Broca's area: Implications 
for the neural basis of sentence processing. Journal of Cognitive Neuroscience. 21:2434-2444.
2. Novick JM, Trueswell JC, Thompson-Schill SL (2005): Cognitive control and parsing: Reexamining the role of Broca's area in sentence 
comprehension. Cognitive, Affective, & Behavioral Neuroscience. 5:263-281.
3. Osterhout L, Holcomb PJ (1992): Event-related potentials elicited by syntactic anomaly. Journal of Memory and Language. 31:785-806.
4. Hagoort P, Brown C, Groothusen J (1993): The syntactic positive shift (SPS) as an ERP measure of syntactic processing. In: Garnsey SM, editor. 
Language and Cognitive Processes Special Issue: Event-related Brain Potentials in the study of language. Hove: Lawrence Erlbaum Associates, pp 
439-483.
5. Gunter TC, Friederici AD, Schriefers H (2000): Syntactic gender and semantic expectancy: ERPs reveal early autonomy and late interaction. 
Journal of Cognitive Neuroscience. 12:556-568.
6. Kuperberg GR (2007): Neural mechanisms of language comprehension: Challenges to syntax. Brain Research, Special Issue: Mysteries of 
Meaning. 1146:23-49.
7. Botvinick MM, Braver TS, Barch DM, Carter CS, Cohen JD (2001): Conflict monitoring and cognitive control. Psychological Review. 108:624-652.
8. Gratton G, Coles MG, Donchin E (1992): Optimizing the use of information: Strategic control of activation of responses. Journal of Experimental 
Psychology. 121:480-506.

than when preceded by non-violated normal sentences.
•Some degree of specificity: No effect of trial history on the N400 to real-world 
violations.
•Not easily explained by lexically-mediated syntactic priming
•Aspects of the processing of syntactic violations may be subject to similar 
dynamic control operations to those that characterize classic tasks of executive 
function.

sentences containing syntactic violations or real-
world violations on verbs. These produce a P600 
and N400 effect respectively. 
•We focused on the contrast between violations 
following normal sentences and violations following 
sentences including the same type of violation.

Example sentences (the critical verb to which ERPs 
were time-locked is underlined)
• Normal sentence with no violation: 
Before operations surgeons should always scrub…
• Sentence with syntactic violation: 
Before operations surgeons should always scrubs…
• Sentence with real-world violation: 
Before operations surgeons should always disobey…
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