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Overview
This study seeks to assess the basic human performance differences among fingers and thumbs on the fronts and backs of handheld devices. The goals are twofold: (1) to make a contribution to the fundamental understanding of finger performance when constricted by hand position relative to a handheld device, and (2) to gain insight for the purposes of designing “back of device” interaction and input techniques, particularly text entry methods like EdgeWrite.
Apparatus
To limit the confounds inherent in actually using a real handheld device, where acting on the front of the screen would be unavoidably different from acting on a touchpad mounted on the back of the device, we will disassociate the place of input from the place of output. A Synaptics touchpad will serve as our handheld device, being in like size, shape, and weight as a Palm PDA, and the display will be a proportional on-screen emulator of an iPaq device. Our software will administer three tests: (1) a Fitts’ Law reciprocal pointing test in both horizontal and vertical motion, (2) an “open trace” of EdgeWrite characters, and (3) an EdgeWrite recognizer for actual text input.

Design
Desired subjects: 20

Fitts’ Law Reciprocal Pointing Test
Factors:
Finger
Index vs. Thumb

Hands
One vs. Two

Direction
Horizontal vs. Vertical

Side
Front vs. Back

Amplitude
6, 12, and 24 units

Width
1, 2, and 4 units
Each subject will perform a set of 11 reciprocal pointing tasks, with the first task being discarded as simply a “start task,” for each of the factors above. Thus, the whole test will comprise 10 x 2 x 2 x 2 x 2 x 3 x 3 = 1440 tasks. Subjects will be instructed to proceed “quickly and accurately,” trying not to miss more than 1 target per set of 10. This part of the test is estimated to take 1 hour. Order will be based on a balanced Latin Square.
Text Entry “Open Trace” Test
To see how subjects write characters on the front and back of a device, we will present them with 4 EdgeWrite character forms on paper. They will first draw them once each on paper. Then they will draw them once each with their index finger on the touchpad according to the following conditions: Side (front/back) x Visual Feedback (yes/no). (For the no visual feedback condition, subjects will be turned around so that they are not facing the monitor.) Screen capture software will record the letter tracings, as will the experimenter.
Thus, subjects will be entering 4 letters x 2 sides x 2 visual feedback = 16 traces. Note that to prevent bias, the order will be to do all of the letters on paper first, then all of the letters with a given Side x Visual Feedback condition, and so forth.
The letters are chosen according to their symmetry properties:

Symmetrical over x and y axes:
O

Symmetrical over x axis only:
E

Symmetrical over y axis only:
U

Symmetrical over neither axis:
L

These letters are also chosen because their Roman versions and EdgeWrite versions are very similar and always share the same symmetries. (Unlike a Roman “X” and an EdgeWrite “X”, for example.)

An objective is to see how subjects choose to orient the letters, and if these things differ based on device side and visual feedback. This portion of the test is estimated to take 15 minutes.
Text Entry Recognition Test
The third and final test is to see if subjects can accurately enter EdgeWrite letters on the front and back of a device. Aided by a paper chart of letter forms, each subject will write each EdgeWrite letter 3 times on the front and on the back of the touchpad device using an index finger and one hand. The accuracy and intra-character times will be measured. (The overall time is not important or telling, since subjects will have to read the character chart.) We will see if letters can be made accurately and quickly. Note this involves entering 26 letters x 2 sides  = 52 letters. This should take no more than 15 minutes.
Total test time with padding: 2 hours.

