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Introduction 
•Previous work in our laboratory (Sitnikova et al., 2003) has found reliable ERP 

effects to moving objects embedded in videos of real-world everyday scenarios. 

•Similar to stories told with static images (see Figure 1), these video stories 

have demonstrated that the amplitude of the N400 to critical scenes is sensitive 

to contextual manipulation (semantically anomalous scenes elicit larger N400s 

than semantically congruous scenes). 

•However, unlike ERPs to static images, semantic anomalies in videos have 

also been shown to produce a large posterior positivity reminiscent of the P600 

found to syntactic anomalies in language (compare Figure 1 and 5).1 

•The current experiments were designed to test several hypotheses about the 

origins of this late positivity. 

•In one comparison ERP effects to semantic and physical anomalies in cartoon 

videos were contrasted to normal cartoons. 

•In a second comparison video-ending scenes that were either a dynamic 

continuation of the video or were a single static image edited from the dynamic 

continuation were contrasted. 

Results 
 

Repeated Measures ANOVA with Greenhouse-

Geisser correction was used for all statistical 

measures: 

 

Experiment 1: 

 

•Midline sites for the 300-600ms epoch revealed: 

•Cartoon Type: F(2,24)=1.559, p=0.231 

•Electrode Site: F(4,48)=32.337, p=0.000* 

•Electrode Site X Cartoon Type: F(8,96)=11.868, 

p=0.000* 

 

•Midline sites for the 600-900ms epoch revealed: 

•Cartoon Type: F(2,24)=6.373, p=0.016* 

•Electrode Site: 0.001 F(4,48)=8.488, p=0.001* 

•Electrode Site X Cartoon Type: F(8,96)=9.090, 

p=0.001* 

 

•Experiment 2: 

 

•Midline sites for the 300-500ms epoch revealed: 

•Cartoon Type: F (2,18)=28.996, p=0.000* 

•Electrode Site: F(4,36)=20.688, p=0.000* 

•Electrode Site X Cartoon Type: F(8,72)=8.106, 

p=0.001* 

 

•Midline sites for the 600-850 epoch ms reveal: 

•Cartoon Type: F (2,18)=8.661, p=0.003* 

•Electrode Site: 0.001 F(4,36)=0.448, p=0.666 

•Electrode Site X Cartoon Type: F(8,72)=8.152, 

p=0.001* 

 

Figure 5 – Exp 1: Dynamic final scenes 

Figure 1 - West & Holcomb (2002) Picture stories depicted with static images. 



Method 
 

Experiment 1 – Cartoons ending with Dynamic Motion 

Scenes 
 

•13 participants (6 female, mean age = 21 years)  

•right-handed native speakers of English 

•Subjects viewed 120 cartoon clips ranging from 5-21 seconds (see Figures 2 and 3). 

•A final action scene was separated from the main video by a 500 ms blank screen.  

•After the last scene participants indicated (button press) which of three categories the cartoon was in: 

•Normal: a character’s action is normal and semantically excepted. 

•Physically anomalous: a character’s action is physically impossible yet semantically expected. 

•Semantically anomalous: a scene with the correct character but from another scenario, thus         

  semantically unacceptable. 

•ERPs from 32 scalp sites were recorded to the onset of the final scene (see Figure 4). 

 

Experiment 2 – Cartoons ending with Static Image 
 
•10 participants (5 female, mean age = 20.5 years)  

•right-handed native speakers of English  

•Subjects viewed the same clips as the previous study. 

•After the black screen, the final action from the previous study was replaced with one frame that 

captured the action and meaning of the ending scene.  This frame was displayed for 400 ms. 

Conclusions 
•ERPs time-locked to final dynamic scenes in 

cartoons from Experiment 1 revealed both N400 

and P600-like effects when semantically 

anomalous final scenes were compared to 

expected final scenes (Figure 5). 

•However, ERPs time-locked to still images in 

Experiment 2 revealed only an N400 effect 

(Figure 6) in these same conditions. 

•The P600-like effects in Exp 1 would appear to 

reflect the increased complexity/difficulty of 

processing some aspect of the dynamic semantic 

incongruity in these clips.  

•In both experiments ERPs time-locked to images 

that were not semantically anomalous but were 

physically impossible revealed small N400 effects 

as well as an enhanced late positivity when 

compared to cartoons that ended normally.  

•This latter effect does not appear to be the same 

as the P600-like positivity seen for dynamic 

semantic anomalies as this positivity was not 

attenuated in the static condition. 
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Figure 6 – Exp 2: Static Final Scenes 
Figure 4 – Electrode 

Montage 

Figure 2 – a Typical Trial: Physical Figure 3 – a Typical Trial: Semantic 


