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Keypad Usability



Running head:  Comparative Mobile Phone Study Results

Twelve-key Mobile Phone Keypad and Three-key Mobile Phone Keypad Comparative Study Results

Twelve-key and Three-key Mobile Phone Keypad

Hypothesis and Scenario

Designing a mobile phone keypad that is efficient (task completion is quick), effective (number of errors per task completion is low), and provides a high level of customer satisfaction is not a simple proposition.  But with the number of Short Messaging Service (SMS)  communications growing as fast as 375% per year (Silfverberg, MacKenzie, & Korhonen, 2000), designing a highly usable keypad is a critical task.  It is hypothesized that a three-key mobile phone keypad will present a significant usability problem to users as compared to a standard twelve-key keypad. 
Data Collection and Analysis

The data were collected from an experimental study of twenty-four mobile phone users, currently not users of the two phones being compared.  Subjects performed 2 tests on text entry input tasks.  For each text entry test, the phones were set to the Short Messaging Service (SMS) text editor with the participants’ preferred method of text input set on (T9 or Triple Tap).  Subjects were instructed to input their actual telephone number into the phone to get the participant comfortable with general inputting tasks.  Subjects were then instructed to input the text (for text entry tasks) or as accurately as possible but also to emphasize speed.  Additionally, before the start of each test, the subjects were instructed to wait for a visual cue before beginning.  Timing began at the onset of the visual cue and stopped when the subject entered the final key press.

Time to completion of task data was collected in a usability laboratory with the aid of computer software.  The software recorded the time from the onset of the visual cue until the moderator pressed the space bar of the computer when the subject entered the final key press.  This is more a more accurate measure of time than from initial key press to final key press, since this method accounts for differences in the amount of the strings each participant reads and therefore memorizes before beginning input.

Several methods were used to analyze and interpret the collected data.  The researcher used Analyze-It™ to calculate the measure of central tendency (mean) and variability (standard deviation) for text entry task completion speed to determine if the distribution was normal.  The skewness was also examined to determine if a parametric test could be used.  Mean task completion times for text entry tasks were used to determine differences between trials on the same phone.  The paired samples t-Test was used to test for a significant change in the mean between trials for each phone.  The significance level of 0.05 was used for both the descriptive test and paired samples t-test.  The null-hypothesis analyzed by the t-Test was that no learning effects would occur from test 1 to test 2 for either the 3586i or phone X (e.g. average task completion time would not decrease from one trial to the next, and efficiency is not increased).

Findings

All measures of normalcy for each phone and each trial point toward normally distributed samples.  The histograms in Figure 1 (3586i, test 1), Figure 3 (3586i, test 2), Figure 5 (Phone X, test 1), and Figure 7 (Phone X, test 2) can be used to “eyeball” the data to quickly check for normalcy.  A quick look at the data reveals that the distribution of each closely follows a normal distribution.  The normal plots in Figure 2, 4, 6, and 8 also show that the data closely follows a straight line, further indicating a normal distribution.  
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Figure 1. Frequency distribution of number entry speed (3586i, test 1)
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Figure 2. Normal plot of number entry speed (3586i, test 1)
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Figure 3. Frequency distribution of number entry speed (3586i, test 2)
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Figure 4. Normal plot of number entry speed (3586i, test 2)
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Figure 5. Frequency distribution of number entry speed (Phone X, test 1)
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Figure 6. Normal plot of number entry speed (Phone X, test 1)
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Figure 7. Frequency distribution of number entry speed (Phone X, test 2)
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Figure 8. Normal plot of number entry speed (Phone X, test 2)

Last, Shapiro-Wilk and Skewness tests were run for each phone-test combo (ex. 3586i, test 1) giving low Skewness coefficient values and relatively high Shapiro-Wilk p-values.  Low Skewness coefficient values mean that the distribution is symmetrical around the mean (perfectly symmetrical data has a coefficient of 0.00), while high Shapiro-Wilk p-values indicate a normally distributed sample.  These values are numerical confirmation of the “eyeball” check that the data is normally distributed.  Therefore, the data for each phone-test combo is parametric and t-tests can be used to determine if significant learning effects (users become more efficient in using the buttons) occur.  See Table 1 below for a summary of the descriptive statistics.

Table 1. Descriptive statistics for number entry speed 
	Phone and test number
	n (number of participants)
	df (degrees freedom)
	Mean (seconds)
	SD
	Shapiro-Wilk p-value
	Skewness coefficient

	3586i, test 1
	24
	22
	75.00
	3.19
	0.7063
	0.00

	3586i, test 2
	24
	22
	69.83
	2.93
	0.7124
	-0.31

	Phone X, test1
	24
	22
	85.00
	3.19
	0.7063
	0.00

	Phone X, text 2
	24
	22
	82.04
	3.26
	0.5952
	0.082


Paired samples t-tests were run for each phone, comparing the mean differences in task completion time from test 1 to test 2.  A t-statistic of 66.49 (t22 = 66.49) was obtained for the 3586i phone, which is much greater than the critical value indicating the differences were significant.  The 2-tailed p-value of <0.0001 also indicates the difference was significant, meaning that the null-hypothesis is rejected and significant learning from test 1 to test 2 occurred.  The mean difference in task completion time from test 1 to test 2 was 5.167 seconds, with a standard deviation (SD) change of 0.381.  These values are summarized in Table 2.

Mean differences from test 1 to test 2 for Phone X were also computed using the paired t-test.  A t-statistic of 71.00 (t22 = 77.00) with a 2-tailed p-value of <0.0001 was obtained for Phone X, also indicating the differences were significant.  Therefore, significant learning from test 1 to test 2 for Phone X also occurred, but not at as high a rate.  The mean difference in task completion time for this phone was 2.958 seconds, with a standard deviation (SD) change of 0.204.  These values are also summarized in Table 2.
Table 2. Paired samples t-test data 
	Phone and test number
	n (number of participants)
	df (degrees freedom)
	Mean (seconds)
	SD

	3586i, test 1
	24
	22
	75.00
	3.19

	3586i, test 2
	24
	22
	69.83
	2.93

	Difference
	24
	22
	5.17
	0.26

	Phone X, test 1
	24
	22
	85.00
	3.19

	Phone X, test 2
	24
	22
	82.04
	3.26

	Difference
	24
	22
	2.96
	0.07


Conclusions

Designing a mobile phone keypad that is efficient (task completion is quick), effective (number of errors per task completion is low), and provides a high level of customer satisfaction is not a simple proposition.  This study shows that for the two different designs for mobile phone keypads, significant learning occurs for both even after the second use of the keypads.  However, the mean task completion time decrease is greater for the 3586i than for Phone X.  An ANOVA test needs to be run to determine if there is a significant difference (e.g. that one phone keypad is easier to learn than the other) in learning between the two phone keypads.
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