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Executive Summary

American Institutes for Research conducted a comparative usability evaluation of Microsoft’s Windows XP Home Edition and Windows Millennium Edition (ME) in August and September 2001.  The goal of the study was to assess the differences in usability between the two operating systems’ user interfaces.  In this report, we summarize the results of the evaluation.

Thirty-six individuals participated in the comparative evaluation.  AIR recruited 12 people in each of three user experience groups—Novice, Beginner, and Intermediate—as categorized by Microsoft’s Windows Knowledge Screener.  Each participant performed the same tasks using both operating systems.  Further, participants had no experience with either Windows ME or Windows XP before participating in the study.  In order to eliminate learning effects, half of the participants performed the tasks using Windows ME first, and half used Windows XP first. 

The study was conducted as a task-based evaluation in which participants attempted to complete a series of timed tasks.  The set of tasks was designed to reflect ordinary usage of both operating systems.  Intermediates attempted all 30 tasks, while Novices and Beginners attempted 28 tasks.

Test administrators recorded whether or not participants successfully completed each task as well as the amount of took them to complete the task.  In addition, we administered the System Usability Scale (SUS - © Digital Equipment Corporation, 1986), a ten-question survey that yields a score describing a system's overall effectiveness, efficiency, and user satisfaction..  At the end of each participants’ second test session, the test administer also asked which operating system they preferred and why.

The results of the study suggest that, overall, the Windows XP interface is an improvement over the Windows ME interface.  Primary findings of the comparison are as follows:   

· On average, participants were able to complete 17.20% more tasks using Windows XP than using Windows ME.  
· On average, participants completed the same tasks faster with Windows XP than with Windows ME. 

· Prior Windows experience appeared to correlate with task performance more so with Windows XP than with Windows ME. With Windows XP, Intermediates successfully completed the largest percentage of tasks, followed by Beginners, then Novices.  With Windows ME, Beginners completed the largest percentage of tasks, followed by Intermediates, and then Novices.

· Statistical analysis of the System Usability Scale (SUS) indicates that participants subjectively rated Windows XP as being more usable than Windows ME.

· After using both operating systems, 78% of participants preferred Windows XP over Windows ME.

Introduction

This report contains the results of a comparative usability evaluation of Windows Millennium Edition (ME) and Windows XP Home Edition that the American Institutes for Research (AIR) conducted for Microsoft Corporation in August and September, 2001.

In the study, AIR conducted a task-based evaluation of the two operating systems.  Tasks for both operating systems were identical and were designed to reflect ordinary usage of the software (refer to Appendix A for the list of tasks).  The objectives of the study were to determine the following:  1) which operating system had higher task completion rates overall as well as higher task completion rates for Novices, Beginners, and Intermediates, 2) which operating system had faster overall task completion times and faster task completion times for Novices, Beginners, and Intermediates, and 3) which operating system had a higher subjective score for usability, based on results from the System Usability Scale (SUS, © Digital Equipment Corporation, 1986).

Method

Test Procedure

The study took place at AIR’s usability engineering laboratories in Concord, Massachusetts.  In each study, participants sat in one of two testing laboratories.  Each laboratory was equipped with a one-way mirror, video camera, microphone, computer set-up, necessary software, and test materials.  

The test administrator sat behind the one-way mirror in the observation room and interacted with participants via an intercom system.  The administrator’s main responsibilities were to 1) introduce the participants to the test and procedure and 2) observe and record task times, participants’ comments, and work flows for each task.

The test administrator brought participants into the testing room and read the introduction to the test, informing them that they would be performing a series of tasks with an operating system.  For each task, participants turned over a task card and read the task aloud.  The test administrator timed participants from the time they announced they were beginning the task to the time they completed the task.

When participants were finished using an operating system, they completed the System Usability Scale (SUS).  At the end of the participants’ second testing session, they were asked to choose which operating system they preferred and why.

Participants

We recruited 36 individuals from the Boston metropolitan area for the evaluation.  We interviewed prospective participants using Microsoft’s Windows Knowledge screener.  Participants who passed the screener had no prior experience using either Windows ME or Windows XP.  The first 12 participants categorized into each user experience group (12 Novice, 12 Beginners, 12 Intermediates) were scheduled for two test sessions: one session to perform the tasks with Windows ME and one session to perform the tasks with Windows XP.  We counterbalanced participants by scheduling half from each user group (6 Novices, 6 Beginners, 6 Intermediates) to perform the tasks with Windows ME first, and the other half to perform the tasks with Windows XP first.  The two operating systems were tested in this counterbalanced order to neutralize learning effects.

Statistical Method

We performed paired t-tests on the overall and individual mean task times, as well as on the overall pass rates, for each operating system.  A t-test is a statistical test that compares the differences in the means of the data (i.e., the task times and task pass rates) between the two operating systems (Windows XP and Windows ME) and enables us to determine whether these differences could have occurred by chance.  

Results

In this section, we summarize the overall task completion rates, task times, and SUS results of the Windows XP Home Edition vs. Windows ME comparison study. 
Overall task performance

The overall task performance results suggest that the Windows XP interface is an improvement over the Windows ME interface. Overall, participants passed significantly more tasks using Windows XP than using Windows ME (XP 81.85% vs. ME 69.53%, p<.01).  Furthermore, each user group (Novices, Beginners, Intermediates) successfully completed more tasks using Windows XP than using Windows ME (refer to Table 1).  

Novice and Intermediate average task completion rates using Windows XP were significantly higher than using Windows ME (Novices:  XP 74.85% vs. ME 61.66%, p<.01; Intermediates:  XP 86.94% vs. ME 72.22%, p<.001).  Beginners also had a higher average task completion rate using Windows XP than when using Windows ME, but the difference was only marginally significant (XP 83.23% vs. ME 74.39%, p=.06).

Table 1 - Average pass rates.

	
	Mean pass rate
	Level of Significance

	
	XP
	ME
	

	Novices
	74.85%
	61.66%
	p<.01

(Significant)

	Beginners
	83.23%
	74.39%
	p=.06

(Marginally significant)

	Intermediates
	86.94%
	72.22%
	p<.001

(Significant)

	Overall
	81.85%
	69.53%
	p<.05

(Significant)


Participants’ experiences with Windows appeared to correlate with task performance more so with Windows XP than with Windows ME.  With Windows XP, Intermediates successfully completed the largest percentage of tasks, followed by Beginners, then Novices.  With Windows ME, Beginners completed the largest percentage of tasks, followed by Intermediates, and then Novices (refer to Table 1).

All user groups had faster average task times using Windows XP than using Windows ME (refer to Table 2).  The differences between the average task times are all statistically significant.  The largest difference in average task times was observed for Novices (1:05, p<.01), followed by Beginners (0:44, p<.05), then Intermediates (0:37, p<.05).
Table 2 – Average task completion times for passers (minutes:seconds). 
	
	Average Task Times
	Level of Significance

	
	XP
	ME
	

	Novices
	3:11
	4:16
	p<.01

(Significant)

	Beginners
	2:49
	3:33
	p<.05

(Significant)

	Intermediates
	2:03
	2:40
	p<.05

(Significant)


Subjective Results (SUS results and Operating System Preference)

The composite subjective usability score (from the SUS) for Windows XP was significantly higher than the score for Windows ME (XP 73.54 vs. ME 55.73, p<.0001).  Table 3 shows the composite score and the minimum and maximum SUS score for each operating system.

Table 3 – SUS scores by operating system

	
	n
	Mean score
	Minimum score
	Maximum score
	Level of Significance

	Windows XP
	36
	73.54
	37.50
	100.00
	p<.0001

(Significant)

	Windows ME
	36
	55.73
	5.00
	90.00
	


At the end of the second session, we asked participants to reflect on their overall experience and tell us which, if either, operating system they preferred.  Their comments supported the overall findings of the study regarding task completion rates, times, and ratings.  78% of participants (8 Novices, 10 Beginners, 10 Intermediates) preferred using Windows XP over Windows ME.  Some of their comments follow:

· I found it (Windows XP) easier to use.  I needed to use Help less often because it (Windows XP) anticipated things that I wanted to find.  Things were easier to find in XP.
· It (Windows XP) was much more intuitive and easier to use.  If you were unfamiliar with a computer it was easy to use and find things.  It was much more user-friendly.

· Although I’m used to ME, I like the new and different look of XP. I could find things better.  I could do a few more tasks.  Maybe it’s because it’s different, but I enjoyed the XP edition much more than the ME edition.
The 8 participants (4 Novices, 2 Beginners,  2 Intermediates) who preferred Windows ME made the following comments:

· It (Windows ME) seems closer to the old version and seems to leave more of the control in the users’ hands as opposed to always going into a wizard.
· I think I’m more comfortable with ME because I’m more comfortable with what I’m used to, especially the opening screen.

Appendix A

Windows XP and Windows ME task list and maximum task times (minutes: seconds). 

	No.
	Task Description
	Time limit in minutes:seconds

	
	
	Novice and Beginner 
	Intermediate

	1
	Out of box experience/Setting up Internet
	20:00
	15:00

	2
	Setting up e-mail
	15:00
	10:00

	3
	Open application
	5:00
	2:00

	4
	Save and close document
	5:00
	2:00

	5
	Send e-mail
	7:00
	5:00

	6
	Setup printer
	10:00
	8:00

	7
	Access Internet
	5:00
	3:00

	8
	Window switching with copy and paste
	8:00
	4:00

	9
	Save file to floppy
	5:00
	2:00

	10
	Organize files- create folder, move item
	8:00
	5:00

	11
	Personalize desktop
	5:00
	2:00

	12
	Listen to CD
	3:00
	3:00

	13
	Access and interact with mouse CPL
	8:00
	5:00

	14
	Transfer CD to PC
	8:00
	5:00

	15
	Transfer photos to PC
	8:00
	5:00

	16
	Install application from CD
	5:00
	3:00

	17
	Retrieve item
	5:00
	2:00

	18
	Launch newly installed program
	5:00
	3:00

	19
	Add local user account
	9:00
	7:00

	20
	Send file over Internet
	8:00
	5:00

	21
	Uninstall application
	5:00
	3:00

	22
	Burn photos to CD
	8:00
	6:00

	23
	Switch users
	5:00
	2:00

	24
	Listen to song on PC without CD
	5:00
	3:00

	25
	RAS (Intermediates only)
	NA
	5:00

	26
	Publish to Web
	12:00
	10:00

	27
	Share folder (XP only, after test)
	6:00
	4:00

	28
	Delete item
	5:00
	3:00

	29
	VPN (Intermediates only)
	NA
	6:00

	30
	Shutdown
	2:00
	2:00
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