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INTRODUCTION

Lakoff and Johnson (1980) proposed that a metaphorical system underlies thinking and action.  This system is grounded in a set of orientational metaphors that are based on experience with the world.  An important orientational metaphor is MORE-IS-UP.  Glenberg, Kruley, and Langston (1994) proposed that spatial mental models utilize the visuo-spatial sketchpad of working memory.  By their account, a mental model is a set of pointers mapped onto spatial dimensions.  The experiments reported here address the question “Can readers use their knowledge of orientational metaphors to map nonspatial dimensions to spatial dimensions, facilitating their use of mental models?”  The first goal was to see if readers are aware of orientational metaphors.  The first two experiments investigate readers’ spontaneous use of MORE-IS-UP to arrange items.  The second goal was to see if readers represent a text using orientational metaphors.  The third experiment investigates the effect of violating MORE-IS-UP on reading time.

For Experiments 1 & 2:  Langston, W., Busch, C., Passaro, S., & Guagenti, G.  (submitted).  The effect of dimensional constraints on the spontaneous use of orientational metaphors.  Psychonomic Bulletin and Review.
PROCEDURE FOR EXPERIMENTS 1 & 2

Participants read 16 texts.  Each text was presented one sentence at a time.  After a setting sentence that introduced the arrangement, each sentence described one item.  The first item was described as having the “most” or “least” of some nonspatial dimension.  The next three items were described as either “more” or “less” of the dimension than the previous item.  As participants read, an array of boxes was present on the left side of the screen.  For Experiment 1, the boxes were arranged in a 4 X 4 grid.  For Experiment 2, the boxes were arranged in one vertical column and one horizontal row.  For each item, participants were instructed to click in the box where they thought the item ought to go.  Clicking in a box caused an item’s name to appear in that box and advanced the text.    The question was presented immediately after the text.

SAMPLE TEXT AND INSTRUCTIONS FROM EXPERIMENTS 1 & 2

“For each item in each text, make the placement that feels right to you.  There are no right or wrong answers, we're just interested in how you feel.”


E1:  UNCONSTRAINED
E2:  CONSTRAINED


Phil was thinking about some ideal characteristics 

of a mate.

Phil started with intelligence which is most 

ideal.

Next comes friendliness which is less ideal than 

intelligence.

Next comes appearance which is less ideal than 

friendliness.

Next comes wealth which is less ideal than 

appearance.

QUESTION:  For Phil, looks are more important than intelligence.  FALSE

RESULTS FOR EXPERIMENTS 1 & 2

Readers were more likely to use MORE-IS-UP to arrange the items when attention was directed to dimensions.  The strategies chosen by participants in the two experiments are presented in Figure 1.  For additional detail, please see Langston, Busch, Passaro, and Guagenti.

PROCEDURE FOR EXPERIMENT 3

Will violating MORE-IS-UP affect reading time?  Thirty-eight participants read each of 16 texts one sentence at a time.  The first sentence of each text introduced the arrangement.  The second sentence described one item as “most” or “least” of the dimension.  The third sentence described the second item as “over” or “under” the first item.  Texts were:

Consistent with MORE-IS-UP

4 Most-first Under texts and 4 Least-first Over texts

Inconsistent with MORE-IS-UP

4 Most-first Over texts and 4 Least-first Under texts

After the third sentence, participants were presented with a comprehension question about the arrangement.  The primary dependent variable was the reading time for the third sentence.  Third sentences from inconsistent texts should be read more slowly.

SAMPLE TEXTS FROM EXPERIMENT 3

Texts consistent with the metaphor MORE-IS-UP:
Phil was thinking about some ideal characteristics of a mate.

He placed intelligence first because intelligence is most ideal.

Under intelligence Phil placed wealth.

Phil was thinking about some ideal characteristics of a mate.

He placed wealth first because wealth is least ideal.

Over wealth Phil placed intelligence.





intelligence




   wealth
Questions:

Wealth is under intelligence.  TRUE

Intelligence is over wealth.  TRUE

Wealth is over intelligence.  FALSE

Intelligence is under wealth.  FALSE

Texts not consistent with MORE-IS-UP:
Phil was thinking about some ideal characteristics of a mate.

He placed intelligence first because intelligence is most ideal.

Over intelligence Phil placed wealth.

Phil was thinking about some ideal characteristics of a mate.

He placed wealth first because wealth is least ideal.

Under wealth Phil placed intelligence.





   wealth




intelligence
Questions:

Wealth is over intelligence.  TRUE

Intelligence is under wealth.  TRUE

Wealth is under intelligence.  FALSE

Intelligence is over wealth.  FALSE

RESULTS FOR EXPERIMENT 3

The principle result is the difference in third sentence reading time between consistent and inconsistent texts.  The data were analyzed using a dependent samples t-test.  The independent variable was consistent with MORE-IS-UP (consistent, inconsistent).  The dependent variable was median third sentence reading time.  The mean median third sentence reading times for consistent and inconsistent texts were 2871 ms (SD = 1237) and 3134 ms (SD = 1388), respectively.  With alpha = .05, the difference between these means was statistically significant, t(31) = -2.30, estimated standard error = 114.60.

CONCLUSIONS

When readers arrange items from a nonspatial dimension along a vertical dimension, they always do so using a most-on-top strategy, consistent with the metaphor MORE-IS-UP.  When attention is directed to dimensions, most readers arrange items from a text according to a most-on-top strategy, consistent with the orientational metaphor MORE-IS-UP.  When an arrangement violates the ordering dictated by MORE-IS-UP, reading time is slowed.

