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Introduction

· Lakoff and Johnson (19801) argued that comprehension is achieved through metaphor.  They presented evidence that many expressions share a root metaphor (e.g., argument is war).  These metaphors govern how people speak, think, perceive, and act.

· Previous research has shown that metaphors are available in long term memory, and that they are accessed in some comprehension tasks (e.g., Langston, 20022).

· The purpose of this project was to apply metaphors to tasks that involve interaction with the world (as opposed to reading comprehension).  In particular, we will investigate orientational metaphors that give a concept a direction.

· At some level, designers of products are aware of some aspects of the metaphor theory.  However, violations do occur (see the Interface Hall of Shame, http://www.iarchitect.com/shame.htm, for examples).

· Our goal is two-fold:

· Determine whether or not people apply metaphors to real-world tasks.

· Suggest metaphor theory as a way to systematically approach design decisions to optimize usability.

Experiment 1--Method and Results

· We built a box with various controls on it.  The purpose was to separate people’s judgments in the experiment from their experience with real devices.

· We worked out a sequence of tasks that would allow us to separate following from applying metaphors.

· Participants were run in groups.  The experimenter pointed to a control, asked how it should be pushed to achieve a particular goal, and participants marked their choice on an answer sheet.

· Frequencies were computed for each choice.

1Lakoff, G., & Johnson, M.  (1980).  Metaphors we live by.  Chicago:  University of Chicago Press.

2Langston, W.  (2002).  Violating oreitnational metaphors slows reading.  Discourse Processes, 3, 281-310.

Experiment 1 -- Sample Sequence
· Make it more using:

· up/down

· up/down turned to be left/right

· left/right

· left/right turned to be up/down

· Possible strategies:

· Following (go to whichever end you went to on the last push):  up, left, right, down

· Following plus last push (go to whichever end you went to on the last push, plus make your mapping to a dimension consistent):  up, left, left, up

· Consistent (metaphor or preferred mapping):  up, right, right, up

Experiment 1 (Looking at the controls)

More/Less

More is up 
More is down
More is left
More is right


76
8
15
68

Earlier/Later

Earlier is front 
Earlier is back
Earlier is left 
Earlier is right


47
34
57
25

Experiment 2--Method and Results

· Embodiment theories suggest that cognition is embodied.  Comprehension and responding are based, in part, on this embodied cognition.  For example, Glenberg and Kaschak (20023) found that it took longer to verify that close the drawer was a valid sentence when a person had to move their hand towards their body to respond.

· Will embodiment affect this task?  In other words, will touching the controls make a difference?

· Participants repeated the task in Experiment 1.  The change was that participants actually manipulated the controls.  We timed them as they made their choices.

· The results were that touching the box didn’t influence people’s choices.

3Glenberg, A. M., & Kaschak, M. P.  (2002).  Grounding language in action.  Psychonomic Bulletin and Review, 9, 558-565.

Experiment 2 (Touching the controls)

More/Less

More is up 
More is down
More is left
More is right


85
11
24
72

Earlier/Later

Earlier is front 
Earlier is back
Earlier is left
Earlier is right


60
36
62
34

Comparison of Experiment 1 and Experiment 2
More/Less
Earlier/Later
2(3, N = 359) = 1.43, p > .05
2(3, N = 355) = 0.86, p > .05

Touching the controls had no effect on people’s choices

Response Times

More/Less

More is up
More is down
More is left
More is right

M
N
M
N
M
N
M
N


1.22
39
1.87
9
1.79
19
1.54
29

Comparisons

More is Up vs. More is Down:
t(46) = -2.87, p = .01
More is Right vs. More is Left:
t(46) = -1.17, p = .25

More is Up vs. More is Right:
t(66) = -2.51, p = .01
Up/Down (M = 1.34) vs. Left/Right (M = 1.64):
t(94) = -2.10, p = .04

Earlier/Later

Earlier is front
Earlier is back
Earlier is left
Earlier is right

M
N
M
N
M
N
M
N


1.84
25
3.01
23
1.93
26
2.60
22

Comparisons

Earlier is Front vs. Earlier is Back: 
t(46) = -1.55, p = .13
Earlier is Left vs. Earlier is Right:
t(46) = -1.21, p = .23

Earlier is Front vs. Earlier is Left:
t(49) = -0.36, p = .72
Front/Back (M = 2.40) vs. Left/Right (M = 2.24):
t(94) = 0.34, p = .73

Experiment 3--Method and Results
· Two clock radios and a boom box were purchased.  These devices offered a variety of controls (front/back, left/right, and up/down).

· Participants used one control on each dimension to “make it loud” or “make it quiet.”  They also used one control on each dimension to “make it next” or “make it previous.”

· Participants were very consistent in their mapping of loud/quiet to up/down, front/back, and left/right.  For previous/next, participants were consistent for front/back and left/right.  Participants were not very consistent in mapping previous/next to up/down.

· Interestingly, some of the actual controls were not mapped according to either metaphor theory or participants’ preferred mapping.

Experiment 3 (Actual radios)

Loud

Up
Down
Front
Back
Left
Right


34
8
8
34
6
36

Quiet

Up
Down
Front
Back
Left
Right


8
29
29
8
29
8

Previous

Up
Down
Front
Back
Left
Right


23
19
29
13
34
8

Next

Up
Down
Front
Back
Left
Right


14
23
5
32
6
31

Preferred Dimensions

Loud/Quiet


Previous/Next


Up/Down
Front/Back
Left/Right
Up/Down
Front/Back
Left/Right


28
13
38
6
20
53

Discussion

· Participants exhibit clear preference patterns for how controls should operate.  In some cases, these are consistent with metaphor theory (e.g., more is up).

· There is also a clear preference for mapping to spatial dimensions not predicted by the metaphor theory (e.g., for left/right).

· When designing controls (or interfaces), usability would be increased by mapping controls according to the metaphor theory.

· In the absence of a unifying theory, usability could still be increased by designing controls to be consistent with preferred mappings.

Langston, W., & Kuban, J.  (2002, November).  Orientational metaphors and the use of controls.  Poster presented at the 43rd Annual Meeting of the Psychonomic Society, Kansas City, MO.
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