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Introduction
· Glenberg and Langston (1992) demonstrated that diagrams improve text comprehension by helping readers to form mental models of the information in a text.

· Glenberg, Kruley, and Langston (1994) presented a model that proposed that diagrams provide this benefit by demonstrating how information from a text is to be mapped onto spatial dimensions in the visuo-spatial sketchpad of working memory.

· Glenberg, et al. proposed that world knowledge may also be used to map information onto spatial dimensions.

· Lakoff and Johnson (1980) proposed that thinking is based on metaphor.  They described orientational metaphors that provide a spatial structure to nonspatial dimensions.  These metaphors arise as a result of experience, and should be shared by everyone.

· The purpose of the present experiment was to see if orientational metaphors could work as a diagram to improve the comprehension of information in texts.  These metaphors should improve comprehension by suggesting how to map information onto spatial dimensions in working memory.

Method
· 78 people participated.  Data from 8 participants were removed from the analysis for being more than 2.5 standard deviations from the mean in either RT or proportion correct.

· Participants read 24 texts (plus 3 practice texts).  There were 3 text conditions.

· Plain text participants read the text alone.

· Metaphor participants received the suggestion to “think of MORE as UP” before reading.

· Diagram participants read the text with a diagram.

· Each text described an arrangement of 5 items.  For the critical texts, 4 of the items were arranged in a row along the more-less dimension.

· After each text, participants responded to true/false questions about the order of the items along the more-less dimension.

· There were three types of questions:

· Near questions were about items that were adjacent.

· Mid questions were about items that were separated by one other item.

· Far questions were about items that were separated by two other items.

· If participants correctly represented the arrangement, then near questions should be the hardest, followed by mid, followed by far.

· We expected that participants reading with a diagram or receiving the metaphor should show this pattern.

Sample Text

Phil was thinking about some ideal characteristics of a mate.
Diagram:

Intelligence

He placed wealth first because it is least important.

Next Phil thought of appearance because it is more important than wealth.


Friendliness

Next Phil thought of being funny because it is more important than wealth.

Next Phil thought of friendliness because it is more important than appearance.
Being funny

Appearance

Next Phil thought of intelligence because it is more important than friendliness.


wealth

Results

· Due to the long response times to the questions (2.5 seconds, on average) we analyzed proportion correct as the main dependent variable.

· The interaction between text condition and distance was significant [F(4, 134) = 2.83, MSe = .002].  These data are illustrated in Figure 1.

· The simple effect of distance was significant for metaphor participants [F(2, 134) = 24.21] and for diagram participants [F(2, 134) = 3.17].  There was no simple effect of distance for plain text participants.

· The main effect of text condition was significant [F(2, 67) = 5.17, MSe = .012].  The results of Newman-Keuls tests were that metaphor participants were more accurate than plain text participants and diagram participants were more accurate than plain text participants.  The difference between metaphor and diagram participants was not significant.

· The main effect for distance was also significant [F(2, 134) = 18,76, (2, 134) = 18,76, MSe = .002].  All three pairs of distances were significantly different.

· The only significant effect for RT was the main effect of distance [F(2, 134) = 22.13, MSe = 111416].  The text condition X distance interaction for RT is illustrated in Figure 2.
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Conclusions
· Participants who read the text with a diagram or received a metaphor showed a symbolic distance effect for proportion correct.  Participants reading plain text did not.

· This suggests that an orientational metaphor can assist comprehension of the spatial components of a text, similar to a diagram.  So an explicit mapping isn’t required, just the suggestion to use a spatial dimension to represent the text.

· These data fit nicely with the model proposed by Glenberg, et al. (1994).  Orientational metaphors are one mechanism by which knowledge about the world can assist readers in forming mental models.
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