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Introduction
Information mentioned within the scope of a negative expression is deactivated. Subjects 
are slower to respond to the probe word cookies than to the probe word bread when 
presented with a probe recognition or word naming task after reading sentences such as 
[1] (McDonald & Just, 1989)?

	 [1]	Every weekend Mary bakes bread but no cookies for the children.

Two competing explanations
Propositional Theories of Comprehension:

+	Comprehension is tied to the construction of a coherent representation of the
	 propositional structure of the text (Kintsch & van Dijk, 1987).

+	In a propositional representation, negation is an explicitly represented operator
	 that reduces the accessibility of concepts in its scope (McDonald & Just, 1989). 

+	In [1] cookies is mentioned within the scope of a negation operator and is therefore
	 less accessible than bread which is mentioned within an affirmative phrase. 

Perceptual Symbol Theories of Comprehension: 

+	Comprehension is tantamount to the construction of a mental simulation of the
	 states of affairs described in the narrative. The building blocks of this simulation
	 are perceptual symbols representing the referents mentioned in the text (Barsalou,
	 1999; Stanfield & Zwaan, in press; cf. Glenberg, 1997).

+	A representation of the linguistic input itself is also constructed, but as the mental
	 simulation, this representation is made up from perceptual symbols rather than
	 amodal propositions (Barsalou, 1999). 

+	The situations described in [1] contain bread but no cookies. Correspondingly, the
	 mental simulation constructed for [1] contains a perceptual symbol for bread but
	 no perceptual symbol for cookies, and this is the reason why bread is more
	 accessible than cookies after reading [1] (Kaup, 1997).

Logic of this study
In two experiments we varied the two relevant variables orthogonally to each other. 
Subjects were presented with narrative texts containing a color word (e.g., blue) in the 
penultimate sentence. Depending on the version, the color word was mentioned either 
within an affirmative phrase ([A] and [C]) or within the scope of a negation operator ([B] 
and [D]). Furthermore, the color named by the color word was either present in the 
described situation ([A] and [B]) or absent from the described situation ([C] and [D]). After 
reading the sentence, subjects were asked to decide as quickly and accurately as 
possible whether or not the color word was mentioned in the narrative.

	 [A]	... she was glad that the bike had a blue frame.	 Affirmative / Present	
	 [B]	... she wished that the bike didn't have a blue frame.	 Negative / Present
	 [C]	... she wished that the bike had a blue frame.	 Affirmative / Absent
	 [D]	... she was glad that the bike didn't have a blue frame.	 Negative / Absent

Predictions
If the scope of the negation operator is the relevant variable (propositional theories), 
versions [B] and [D] should lead to longer latencies than versions [A] and [C]. If the 
content of the described situation is the relevant variable (perceptual symbol theories), 
versions [C] and [D] should lead to longer latencies than versions [A] and [B].

Experiment 1: Short Delay
Subjects: 48 undergraduates of Florida State University.

Materials: 24 experimental narratives and 52 filler narratives. The experimental 
narratives were constructed according to the schema in Table 1. 

Procedure: Narratives were presented sentence by sentence, selfpaced by the subjects. 
The probe word was presented after the variation sentence with a 500 ms delay. 

Results and Discussion
Subjects responded significantly slower to probes mentioned within the scope of a 
negation operator than to probes mentioned within an affirmative phrase. Whether or not 
the color was present in the described situation did not affect response latencies.

Figure 1. Mean Latencies of Correct Responses in the Probe Recognition Task of 
Experiment 1 (500 ms delay).

Does the lack of a presence effect have something to do with the relatively short delay 
between presenting the target word in the narrative and testing its accessibility? It is well 
possible that a situational effect such as the presence of the color in the described 
situation needs more time to develop than a linguistic effect such as the scope of the 
negation operator (cf. Kintsch, Welsch, Schmalhofer, & Zimny, 1990). To test this 
hypothesis we presented the probe word with a longer delay in Experiment 2.

Experiment 2: Long Delay
Subjects. 48 undergraduates of Florida State University.

Materials: Same as in Experiment 1 (see Table 1).

Procedure: Same as in Experiment 1, except that the probes were presented with a 
1500 ms delay.

Results and Discussion
There was a significant presence effect, with subjects responding significantly faster to 
the probe if the corresponding color was present in the described situation than if it was 
absent from the described situation. In contrast to what was found in 
Experiment 1, latencies were not influenced by whether or not the color word was 
mentioned within the scope of the negation operator. 

Figure 2. Mean Latencies of Correct Responses in the Probe Recognition Task of 
Experiment 2 (1500 ms delay). 

These results confirm the hypothesis that a situational effect such as the presence of a 
particular property in the described situation takes longer to develop than an effect of a 
linguistic operator such as negation. The results furthermore suggest, that linguistic 
negation effects are rather short lived. The negation effect observed after 500 ms was 
gone statistically after only 1500 ms.

Summary
After a 500 ms delay, probe recognition latencies are affected by the scope of the 
negation operator but not by the content of the described situation.

After a 1500 ms delay, probe recognition latencies are affected by the content of the 
situation but not by the scope of the negation operator.

Theoretical Implications
Propositional theories of comprehension predicted the negation effect observed in 
Experiment 1, and attribute it to the accessibility reducing function of the negation 
operator in the propositional representation of the narrative (see above). These theories 
do not predict and cannot account for the presence effect observed in Experiment 2. 
Whether or not a particular property is present in the described situation is irrelevant for 
the propositional structure of the narrative and should therefore not influence the 
accessibility of text information according to these theories. 

Perceptual symbol theories of comprehension predicted the presence effect observed 
in Experiment 2 and attribute it to the construction of a mental simulation of the states of 
affairs described in the narrative. Whether or not a particular property is represented in 
this mental simulation depends on whether or not the property is present in the described 
situation, which therefore constitutes a relevant variable for the accessibility of text 
information. Perceptual symbol theories did not necessarily predict the negation effect 
observed in Experiment 1 but can account for it by attributing it to the (perceptual) 
representation of the linguistic input.

Conclusions
Comprehension of a narrative involves the construction of a mental simulation of the 
states of affairs described in the narrative. The components of this mental simulation 
are the entities and properties which are present in the described states of affairs.

Comprehension also involves the construction of a representation of the linguistic 
input itself, in which the negation operator is explicitly represented and functions 
accessibility reducing. Whether or not this representation is an amodal propositional 
representation or a representation made up from perceptual symbols remains an 
open question. 

The results of the two experiments are more compatible with perceptual symbol 
theories of comprehension than with propositional theories of comprehension.
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Table 1
Sample Story

Title	 --- Tenth Birthday ---

Setting	 Susan was lying in bed trying to fall asleep. Tomorrow
	 would be her tenth birthday. She always had problems
	 falling asleep the night before her birthdays. She already
	 knew that she would be getting a new bike for her
	 birthday. She had overheard a conversation between her
	 parents the other night. This morning Susan had gone
	 into the garage and had looked at the new bike. Now she
	 was trying to imagine what her friends would say about
	 her new bike. 

Target Sentence	 Susan thought that they would like the bike, and 

	 [A]	 she was glad that the bike had a blue frame.
	 [B]	 she only wished that the bike didn't have a blue frame.
	 [C]	 she only wished that the bike had a blue frame.	
	 [D]	 she was glad that the bike didn't have a blue frame.

Probe Word	 BLUE

Final Sentence	 At midnight Susan finally fell asleep.

Question	 WAS SUSAN THINKING ABOUT HER PRESENT? 770
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Analyses: 2(Negation) x 2(Presence) x 4(List) with 
Negation and Presence as within subjects/items variables 
and List as counterbalancing Latin Square factor. 

Main effect of Negation: 	 F1 < 1; 
	 F2 < 1.

Main effect of Presence: 	 F1(1.44) = 5.3, p < .05;
	 F2(1,20) = 9.3, p < .01.

Interaction: 	 F1 < 1; 
	 F2 < 1.[A]
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Analyses: 2(Negation) x 2(Presence) x 4(List) with 
Negation and Presence as within subjects/items variables 
and List as counterbalancing Latin Square factor. 

Main effect of Negation: 	 F1(1,44) = 6.0, p < .05; 
	 F2(1,20) = 4.5, p < .05.

Main effect of Presence: 	 F1 < 1; 
	 F2(1,20) = 1.9, p = .18.

Interaction: 	 F1(1,44) = 3.0, p = .09; 
	 F2 < 1.
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