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Executive Summary

American Institutes for Research conducted usability evaluations of Microsoft’s Windows 2000 Professional and Windows XP Professional operating systems in June 1999 and July-August 2001, respectively.  The goal of each of these studies was to assess the usability of the operating system’s user interface.  In this report, we summarize and compare the results of the two evaluations.

Thirty-six individuals participated in each evaluation.  In both studies, AIR recruited 12 people in each of three user experience groups—Novice, Beginner, and Intermediate—as categorized by Microsoft’s Windows Knowledge Screener.  Further, participants had no experience with the operating system they evaluated. 

In both studies, we conducted a task-based evaluation in which participants attempted to complete a series of timed tasks reflecting ordinary usage of the software. Intermediates attempted all 30 tasks, while Novices and Beginners attempted 25 and 26 tasks, respectively.

Test administrators recorded whether participants successfully completed the task within the allotted time, and the time it took them to complete each task.  In addition to observing time and performance measures, we administered Microsoft’s Product Survey to capture participants’ overall assessments of the operating system they tested. 

The results of the studies suggest that, overall, the Windows XP interface is an improvement over the Windows 2000 interface.  Primary findings of the comparison are as follows:   

· On average, participants using Windows XP were able to complete 25.29% more tasks than those who used Windows 2000.
· Overall, participants who completed tasks with Windows XP did so more quickly than those who completed the same tasks with Windows 2000. 

· Prior Windows experience appeared to correlate with task performance. With both operating systems, Intermediates successfully completed the largest percentage of tasks followed by Beginners, then Novices.

· The statistical analysis of the nine-question Product Survey indicates that there was not a significant difference between the participants’ responses in the two studies.

Introduction

This report compares the results of two usability tests American Institutes for Research (AIR) conducted for Microsoft Corporation.  In June 1999, AIR conducted a usability evaluation of the Windows 2000 Professional operating system.  In July and August 2001, AIR conducted a usability evaluation of the Windows XP Professional operating system. 

In both studies, we conducted identical
, task-based evaluations in which participants attempted to complete a series of tasks that reflected ordinary usage of the products (refer to Table 6 for the list of tasks).  The objectives of both studies were to evaluate 1) whether participants successfully completed the task in the allotted time, 2) the amount of time it took participants to complete each task, and 3) participants’ satisfaction with the operating system, as assessed by Microsoft’s Product Survey.  

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 equipped with a one-way mirror, video camera, and microphone.  The testing room contained a 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 administrators’ main responsibilities were to 1) introduce the participant to the test and procedure, and 2) observe and record task times, participant comments, and work flows for each task.  To ensure consistency between the two tests, the test administrators in both studies were trained to use the same procedures for introducing the study, interacting with the participant, conducting the test, and collecting data.

The test administrator brought the participants into the testing room and read them the introduction to the test, informing them that they would be performing a series of tasks with a new 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 announced they were finished with the task.

When participants were finished with all of the tasks, they completed Microsoft’s Product Survey.  The survey was administered to assess participants’ perceptions of the product’s usability and aesthetics, as well as their satisfaction with the software. 
Participants

We recruited 36 individuals from the Boston metropolitan area for each evaluation.  We interviewed prospective participants using Microsoft’s Windows Knowledge and Internet Knowledge screeners
.  Participants had no prior experience using the operating system they evaluated. 
For each evaluation, we scheduled 12 individuals in each of the Novice, Beginner, and Intermediate groups based on their scores on the Microsoft Windows Knowledge Screener.  We noted individuals’ scores on the Internet Knowledge Screener, but did not use these scores to categorize participants. 
Statistical Method

We performed unpaired independent t-tests on the mean task times and the Product Survey data for each user group, as well as the overall pass rates on each operating system.  A t-test is a statistical test that compares the differences in the means of the data (here, the task times and Product Survey ratings) of the two operating systems (Windows XP and Windows 2000) and enables us to determine whether the difference in means could have occurred by chance.  

Results

In this section, we summarize the overall task completion rates, task times and product survey results of the Windows XP Professional and Windows 2000 Professional studies. 
Overall task performance

The overall task performance results suggest that the Windows XP interface is an improvement over the Windows 2000 interface. Overall, participants passed significantly more tasks using Windows XP than using Windows 2000 (XP 71.34% vs. 2000 56.94%, p<.05).  Furthermore, each user group, namely Novices, Beginners, and Intermediates, successfully completed more tasks using Windows XP than using Windows 2000 (refer to Table 1).  

Novices displayed significant improvement in the percentage of tasks they were able to complete from Windows 2000 to Windows XP (XP 55.61% vs. 2000 30.67%, p<.01).

Windows XP Beginners and Intermediates also completed a majority of tasks with greater success and speed than the Windows 2000 Beginners and Intermediates. Moreover, the difference in overall task completion rates for Intermediates is marginally significant (XP 84.14% vs. 2000 72.99%, p<.08).

Table 1 - Average pass rates.


Mean pass rate
Standard deviation
Level of Significance


XP
2000
XP
2000


Novices
55.61%
30.67%
33.18%
28.44%
t(48)=2.85, p<.01

(Statistically significant)

Beginners
72.95%
67.95%
28.95%
28.45%
t(50)=0.63, p<1.00

(Not significant)

Intermediates
84.14%
72.99%
21.75%
24.97%
t(56)=1.81, p<.08

(Marginally significant)

Overall
71.34%
56.94%
25.60%
25.02%
t(56)=2.17, p<.05

(Statistically significant)

Overall, both operating systems followed the same trend, in that participants’ ability to complete tasks correlated with their prior experience with Windows.  With both operating systems, Intermediates successfully completed the largest percentage of tasks followed by Beginners, and then Novices (refer to Table 1).
All participants in the Windows XP study successfully completed five tasks: Familiarization, Save a letter, Open document, Print document, and Install an application from CD.  This was an improvement from the Windows 2000 study in which there was not one task that all participants successfully completed.  On the other hand, there were two tasks that more Windows 2000 participants successfully completed: Check available disk space and Search.
Novice completion rates and task times improved in Windows XP for all but two of the 25 tasks this group attempted.  Most notably, many Novices successfully completed a number of tasks with Windows XP that none of the Novices could complete with Windows 2000.  These included the Install Printer task (66.67% pass rate), Save file to floppy task (45.45% pass rate), and the Get properties on a file task (50.00% pass rate).  Windows 2000 Novices outperformed Windows XP Novices on one task: Search. 

The number of tasks that Beginners and Intermediates successfully passed also increased from the Windows 2000 to the Windows XP study (refer to Table 2). The task completion rates for Beginners and Intermediates were noticeably different in favor of Windows 2000 on only one task: Check available disk space.

Table 2 – Number of tasks completed by all participants.


XP
2000

Novices
5
0

Beginners
6
5

Intermediates
11
7

All Participants
5
0

Table 3 displays the theoretical average time to successfully complete all of the tasks with each operating system.  As with the task completion data, across all user groups, Windows XP participants successfully completed the tasks more quickly than Windows 2000 participants.

Table 3 – Total average task completion times for passers (hours:minutes:seconds). 

XP
2000

Novices
37:14

53:411

Beginners
1:22:59
1:42:41

Intermediates
1:16:29
1:24:13

Product Survey

The results of the nine-question Product Survey, composed of six attribute questions and three statements, indicate that there was not a significant difference between the two operating systems.  Both Windows XP and Windows 2000 participants were satisfied with their respective operating system, as evidenced by their average scores on the attribute questions which cluster on the higher end of the seven point scale. 

Table 4- Average Product Survey attribute results by skill level (1=dissatisfied, 7=satisfied).


Novices
Beginners
Intermediates
Overall


XP
2000
XP
2000
XP
2000
XP
2000

Overall product design
4.92
5.17
5.58
5.58
5.75
5.75
5.42
5.50

Overall ease of use
4.42
4.25
5.13
5.17
5.42
5.33
4.99
4.92

Overall ease of learning
4.67
4.17
5.33
4.92
5.25
5.42
5.08
4.83

Ease of moving around in the interface
5.33
5.08
5.58
5.36
5.89
6.00
5.60
5.49

The appearance of the interface
5.83
5.50
5.33
5.92
5.92
5.83
5.69
5.75

Terminology on menus, labels, help, etc.
4.75
5.08
5.17
5.58
5.25
5.58
5.06
5.42

Table 5 - Average Product Survey statement results by skill level (1=disagree, 7=agree).


Novices
Beginners
Intermediates
Overall


XP
2000
XP
2000
XP
2000
XP
2000

I would buy this product if offered at a reasonable price.
5.18
5.42
5.17
6.08
5.42
5.92
5.26
5.81

This product possesses substantial improvements over similar products I have seen or used.
4.58
4.50
5.08
4.50
4.83
5.17
4.83
4.72

I could effectively use this product without additional training, help from others, etc.
3.25
3.25
4.33
3.92
5.75
6.08
4.44
4.42

Summary

Overall, the task completion rates and task times indicate that Windows XP Professional is an improvement over Windows 2000 Professional, especially for Novices. However, the statistical analysis of the Product Survey results did not detect a significant difference between the participants' responses in the two studies. 

Appendix A

Table 6 - Windows XP and Windows 2000 task list and maximum task time (minutes: seconds). 

Task No.
Task Description
Passing Criteria
Maximum Time (minutes:seconds)




Novices & Beginners
Intermediates

1
Upgrade to Windows XP
Upgrade the operating system
90:00

90:00

1A
Familiarization
Correctly log into the system
3:00
3:00

2
Type letter
Create a document using Microsoft Word, Microsoft Works, Microsoft Notepad or Microsoft WordPad and type the specified text.
5:00
2:00

3
Save letter
Save the letter anywhere on the hard drive or on a floppy disk.
5:00
2:00

4
Close application
Completely exit the application.
5:00
2:00

5
Install printer
Configure the printer to print, choosing the correct port and manufacturer when necessary.
10:00
8:00

6
Open document
Open the letter (created in Task 2).
5:00
2:00

7
Print document
Print a hard copy of the letter.
5:00
2:00

8
Create shortcut
Create a shortcut to the letter, and put it on the desktop.
5:00
2:00

9
Save file to floppy disk
Save a copy of the letter (not the shortcut) on a floppy disk.
5:00
2:00

10
Install application from CD
Install the game application from the CD, successfully launch the game application, and choose any game to play.
10:00
8:00

11
Add modem
Install one modem correctly on the appropriate port.
10:00
8:00

12
Connect to Internet
Connect to the Internet using the modem and the provided account information.
15:00
10:00

13
View page on Internet
Enter the specified URL in the address bar in Internet Explorer and press the return key or click Go to pass this task.
10:00
5:00

14
Copy and paste
Copy and paste information from the web page into the letter without retyping the information.
8:00
4:00

15
Send e-mail
Set up an e-mail account and send an e-mail.
8:00
5:00

16
Send file over the Internet
E-mail the letter.
10:00
5:00

17
Check available disk space
Locate the amount of free hard disk space on the computer (not free RAM or memory).
10:00
5:00

18
Organize files by creating folder
Create a new folder in My Documents, rename it, and move the original letter into this new folder.
8:00
5:00

Table 6 - Windows XP and Windows 2000 task list and maximum task times (continued). 

19
Uninstall program
Uninstall the program from the computer (not just delete its folder or shortcut).
8:00
5:00

20
Get properties on a file
Locate file size information for the original letter file (not the shortcut).
8:00
5:00

21
Use Windows Update

Use the Windows Update function (which involves accessing the Internet).
XP: 10:00 

2000: 12:00
XP: 8:00 

2000: 10:00

22
Remote Access Server
Set up a dial-up connection that would allow them to connect to their network at work.
N/A

10:00

23
Virtual Private Network connection
Create a new connection and setup a Virtual Private Network.
N/A2
10:00

24
File sharing

N/A3 
N/A3
N/A3

24A
Add a local user
Set up a limited user account called “Pat.”
N/A2
8:00

25
Delete folder
Delete the ‘letters’ folder (but not necessarily empty the Recycle Bin).
8:00
5:00

26
Search
Use the search function in the C: drive, D: drive or My Computer to find ‘readme’ files.
5:00
2:00

27
Change desktop background
Change the desktop background (or theme).
5:00
2:00

28
Shut down
Turn the computer off (without unplugging it).
2:00
2:00

�With the exception of the task wording, which was modified to reflect the appropriate operating system, the task instructions were identical in both studies.





� In each study, we administered the most updated version of Microsoft’s Windows Knowledge Screener.  We administered Version one in the Windows 2000 study and Version three in the Windows XP study.


� Task times for five tasks are not included in this calculation because none of the Novices in the Windows 2000 study successfully completed these tasks.


� Only Beginners and Intermediates performed this task.


� We inadvertently used different maximum task times for this task in the two studies.


� Participants in this group did not perform this task.


� Due to different task criteria in the two studies, data for this task is not included in this report.
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