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Introduction

· Lakoff and Johnson (1980) argued that comprehension is achieved through metaphor.  They presented evidence that many expressions share a root metaphor (e.g., argument is war).  Their hypothesis was that these metaphors govern how people speak, think, perceive, and act.

· Lakoff and Johnson presented two kinds of metaphors, structural metaphors (like argument is war) that structure one concept in terms of another, and orientational metaphors (e.g., more is up) that give a concept a direction.

· Orientational metaphors might prove to be a useful tool in comprehension tasks in which a metaphor could be used to map a (nonspatial) concept onto a spatial dimension.  This could allow a reader to more easily form a mental model of the text.

· One point of contention in the metaphor literature is the distinction between available and accessible knowledge (Glucksberg, Brown, & McGlone, 1993).  Readers may be aware of orientational metaphors (have them available) but may not use them during comprehension (not have them accessible).

· Previous research has shown that orientational metaphors are available in long term memory, and that they are accessed in some comprehension tasks (e.g., Langston, 2002). 

· The purpose of the research reported here was to assess accessibility of orientational metaphors in a task that has traditionally been used to assess automatic access.  In other words, the goal was to see the extent to which orientational metaphors are “on the tip of the mind.”

· Color naming Stroop tasks have been used to assess activation of schema knowledge.  For example, Kindt and Brosschot (1997) examined the effect of spider pictures and spider words on Stroop interference.  Spider phobics’ color naming was interfered with when they tried to name the colors of spider words.

· For this project, we used a directional Stroop task (based on Chudler, 2004).  Words were placed in boxes at either the top, bottom, left, or right.  Participants were to respond with the location of the word with either up, down, left, or right (by pressing keys).

· The hypothesis was that if orientational metaphors are automatically accessed, and a direction is an inherent part of the metaphor, then presenting metaphor words in the wrong location should interfere with naming the location.

Experiment 1—Method

· Three dimensions were chosen.  Up/down represented explicit interference (e.g., saying down to the word up).  North/south has a conventionalized spatial dimension (north is up).  More/less has a metaphorical relationship (more is up).

· Boxes were presented on a computer screen in three blocks: up/down, north/south, and more/less.  For up/down the words up, down, left, and right appeared in either the correct or incorrect location (top, bottom, left, or right) for eight possible stimuli.  For north/south, the words north, south, east, and west appeared in either the correct or incorrect location (top, bottom, left, or right) for eight possible stimuli.  For more/less the words more and less could each appear in the four locations (top, bottom, left, right) for a total of eight stimuli. 

· Each of the eight stimuli were presented eight times within a block.

· The left/right trials were fillers to prevent participants from recognizing that vertical mappings were being investigated.

Experiment 1—Results and Discussion

· The independent variables were dimension (up/down. north/south, more/less), consistency (consistent location or inconsistent location) and word.

· The results for percent correct and reaction time are presented in Figures 1 and 2.

· For percent correct, there was a main effect for consistency, F(1,26) = 7.65, p = .01.  There was also a significant dimension X consistency interaction, F(2,52) = 3.87, p = .03.  Two-way ANOVAs for each dimension (with consistency and word as the factors) revealed that the entire effect was due to the up/down dimension.

· For reaction time, there was also a main effect for consistency, F(1,26) = 10.84, p = .00.  Two-way ANOVAs revealed a significant consistency effect for both more/less and up/down.
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· Given that there was some evidence for a consistency effect with the more is up metaphor, we used three orientational metaphors as the stimuli for Experiment 2.

Experiment 2—Method

· Three orientational metaphors were chosen: More/less (more is up), better/worse (better is up), and happy/sad (happy is up).  Otherwise, the method was the same as in Experiment 1.

Experiment 2—Results and Discussion

· The independent variables were dimension (more/less, better/worse, happy/sad), consistency (consistent location or inconsistent location) and word.

· The results for percent correct and reaction time are presented in Figures 3 and 4.

· For both dependent variables, there were no significant effects for consistency.
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· The data suggest that orientational metaphor words do not lead to automatic access of a spatial location.  The goal of Experiment 3 was to see if it would be possible to cue the spatial nature of the words. 

Experiment 3—Method

· The same dimensions were used as in Experiment 1.  Each word appeared in a diagram instead of a box.  Examples of each diagram appear in Figure 5.  The presentation of the stimuli was the same as in Experiment 1.

Up/Down
North/South
More/Less
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Figure 5:  Sample stimuli from Experiment 3.

Experiment 3—Results and Discussion

· The independent variables were dimension (up/down. north/south, more/less), consistency (consistent location or inconsistent location) and word.  

· The results for percent correct and reaction time are presented in Figures 6 and 7.

· For percent correct, there was a marginally significant main effect for consistency, F(1,29) = 3.81, p = .06.  Two-way ANOVAs for each dimension (with consistency and word as the factors) revealed that the entire effect was due to the up/down dimension.  

· For reaction time, there was a main effect for consistency, F(1,30) = 9.47, p = .00.  There was also a significant dimension X consistency interaction, F(2,60) = 7.75, p = .00.  Two-way ANOVAs revealed a significant consistency effect for up/down.
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General Discussion

· The results suggest that orientational metaphor words do not lead to automatic access of location information.

· Even when the stimuli were designed to cue spatial concepts, there was no effect of consistency for more is up.  However, the spatial cue used for more is up was not optimal, so this conclusion is tenuous.

· These experiments are similar to those in a recent report by Meier and Robinson (2004).  In their Experiment 2, participants judged the valence of a prime word (either positive or negative) and then reported whether a letter was a q or a p.  When the word was positive and the letter appeared at the top of the screen, or when the word was negative and the letter appeared at the bottom of the screen, responding was faster.  In other words, the valence of the word primed responding to a spatial location, suggesting that the words did activate a spatial representation.

· One limitation of the present studies is that the procedure introduced a great deal of variability.  We are currently running more carefully controlled replication studies to determine if the difference between our results and Meier and Robinson’s result reflects a real difference or a methodological problem.
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Figure 6:  Percent Correct Data for Experiment 3 (Diagrams)
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Figure 7:  Reaction Time Data for Experiment 3 (Diagrams)
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Figure 7:  Reaction Time Data for Experiment 3 (Diagrams)
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97.84

94.4

97.41

96.55

98.28

94.83

96.98

97.41

97.41

97.41

96.55

97.41



Sheet1

				More		Less				Better		Worse				Happy		Sad

		Top		97.84		97.41				98.28		96.98				97.41		96.55

		Bottom		94.4		96.55				94.83		97.41				97.41		97.41





Sheet1

		



Top

Bottom

Word

Mean Percent Correct

Figure 3:  Percent Correct Data for Experiment 2 (Boxes)
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Figure 1:  Percent Correct Data for Experiment 1 (Boxes)
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