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Executive Summary

On April 30th – May 14th, American Institutes for Research (AIR) conducted a comparative evaluation of two applications, Office XP and Office 2000.  The study was aimed at identifying which application offers the greatest productivity advantages when used to complete everyday word processing, spreadsheet, presentation and email tasks.  For this study, we define productivity as shorter time to complete tasks, and the number of tasks successfully completed within a given time.

In this study, twenty-two participants completed eleven tasks in both Office 2000 and Office XP.  These two applications were presented in a counterbalanced order to neutralize order and learning effects.  

Across all tasks, Office XP outperformed Office 2000, both in shorter task times and the number of tasks successfully completed. On average, all participants completed the eleven tasks faster using Office XP than using Office 2000.  When using Office XP, they completed the tasks in an average total time of 20 minutes and 6 seconds, whereas when using Office 2000, they completed tasks in an average total time of 43 minutes and 42 seconds. (Refer to Table 1.)  Thus, the time advantage for using Office XP was 23 minutes and 36 seconds.  Moreover, as shown in Table 2, a greater percentage of participants passed more tasks with Office XP (90.1%) than with Office 2000 (71.4%).

Using a seven-point scale, participants rated their satisfaction regarding the ease of completing each task and the amount of time it took to complete each task.  A rating of seven indicates high satisfaction; whereas, a rating of one indicates low satisfaction. 

Participants rated Office XP as easier to use than Office 2000 (XP 6.52 vs. 2000 4.19).  Additionally, their ratings reflect a greater level of satisfaction with the time it took to complete tasks in Office XP than in Office 2000 (XP 6.50 vs. 2000 3.93).  (Refer to Table 3.)

At the end of the sessions, we asked each participant to reflect on his or her overall experience and to state which, if either, application he or she preferred.  Their preferences were consistent with the task completion rate, time and rating data.  All twenty-two individuals preferred Office XP over Office 2000 for performing everyday office suite tasks.  A sample of their comments is listed below. 

· “XP adds usability.  It makes a lot of sense and is less cumbersome [than Office 2000].  There is a clear distinction between the two.”

· “XP because it’s more intuitive, and it seems to automate a number of functions and eliminate a number of steps that one needs in Office 2000.”  

· “It’s a no-brainer.  XP is so much quicker.  It takes away all of the challenges of using Office…I’d like to get it tomorrow.”

Table 1. Average task completion times (minutes:seconds) for all participants (n=22)*.

	
	Office XP 
	Office 2000
	

	Task
	Average task completion time
	Average task completion time
	Time difference

	1: Incorporate existing PowerPoint content from multiple presentations onto one slide.
	2:30 
	3:00 
	0:30

	2: Insert, format and label a diagram in a PowerPoint slide.
	1:00 
	4:17 
	3:17

	3: Apply a new design template to a PowerPoint slide.
	0:31 
	1:35 
	1:04

	4: Apply another new design template to a PowerPoint slide.
	0:21 
	1:18 
	0:57

	5: Find and fix three formula errors in an Excel spreadsheet
	4:22 
	4:53 
	0:31

	6: Paste an Excel table into Word and reformat it to match the existing template.
	0:50 
	3:42 
	2:52

	7: Import stock information from the web into an Excel spreadsheet.
	1:08 
	7:31 
	6:23

	8: Dismiss ten appointment reminders in Outlook.
	0:07 
	0:15 
	0:08

	9: Type two paragraphs and disable the AutoCorrect options in Word.
	4:22 
	6:05 
	1:43

	10: Change the style and formatting of multiple headings in a Word document.
	3:20 
	4:28 
	1:08

	11: Merge and accept edits sent via email by two reviewers into one Word document.
	1:35 
	6:38 
	5:03

	
	20:06

Office XP total

average time **
	43:42

Office 2000 total average time**
	23:36

Total time difference


* Only 21 participants attempted Task 8 in both Office XP and Office 2000.  The Outlook appointment reminders did not fire for one participant in each of the applications.

**The sum of the average times (total average time) is equivalent to the mean of the sum of the total time it took each participant to complete the eleven tasks (average total time).  
Table 2.  Number (%) of task completions and average task completion time (minutes:seconds) for passers*.

	
	Office XP
	Office 2000
	

	Task
	Number who passed

(% of 22)
	Average task completion time
	Number who passed

(% of 22)
	Average task completion time
	Time difference

	1: Incorporate existing PowerPoint content from multiple presentations onto one slide.
	17 
	(77.3%)
	1:46 
	15 
	(68.2%)
	2:04 
	0:18

	2: Insert, format and label a diagram in a PowerPoint slide.
	21 
	(95.5%)
	0:49 
	20 
	(90.9%)
	3:58 
	3:09

	3: Apply a new design template to a PowerPoint slide.
	21 
	(95.5%)
	0:18 
	22 
	(100%)
	1:35 
	1:17

	4: Apply another new design template to a PowerPoint slide.
	22 
	(100%)
	0:21 
	22 
	(100%)
	1:18 
	0:57

	5: Find and fix three formula errors in an Excel spreadsheet
	17 
	(77.3%)
	3:27 
	14 
	(63.6%)
	3:23 
	- 0:04

	6: Paste an Excel table into Word and reformat it to match the existing template.
	22 
	(100%)
	0:50 
	15 
	(68.2%)
	3:06 
	2:16

	7: Import stock information from the web into an Excel spreadsheet.
	22 
	(100%)
	1:08 
	9 
	(40.9%)
	4:24


	3:16

	8: Dismiss ten appointment reminders in Outlook.
	21**
	(100%)
	0:07 
	19**
	(90.5%)
	0:15 
	0:08

	9: Type two paragraphs and disable the AutoCorrect options in Word.
	16 
	(72.7%)
	3:32 
	12 
	(54.5%)
	5:07 
	1:35

	10: Change the style and formatting of multiple headings in a Word document.
	17 
	(77.3%)
	2:06 
	16 
	(72.7%)
	3:32 
	1:26

	11: Merge and accept edits sent via email by two reviewers into one Word document.
	22 
	(100%)
	1:35 
	8 
	(36.4%)
	5:07 
	3:32

	
	90.1% 
Office XP pass rate
	15:59
Office XP total average time***
	71.4%
Office 2000 pass rate
	33:48
Office 2000 total average time***
	17:49

total time difference


* Passers are defined as individuals who successfully completed the task using the steps listed on the task cards.

**Only 21 participants attempted Task 8 in both Office XP and Office 2000.  The appointment reminders did not fire for one participant in each of the applications.

**The total average time represents a theoretical time.  As only one participant successfully completed all of the tasks, the total average time for passers (XP 15:59, 2000 33:48) is calculated based on the average times for all passers across all tasks.  Thus, it is the theoretical time a participant would take to successfully complete all of the tasks, assuming he completed each task in the average time.

Table 3. Average ease-of-use and time satisfaction ratings for all participants (n=22)*

(1=Strongly disagree, 7=Strongly agree).

	
	Average ease-of-use ratings
	Average time satisfaction ratings

	Task
	Office XP rating
	Office 2000 rating
	Office XP 

rating
	Office 2000 rating

	1: Incorporate existing PowerPoint content from multiple presentations onto one slide.
	6.23
	5.59
	5.96
	5.59

	2: Insert, format and label a diagram in a PowerPoint slide.
	6.77
	4.18
	6.96
	4.23

	3: Apply a new design template to a PowerPoint slide.
	6.68
	4.86
	6.77
	3.86

	4: Apply another new design template to a PowerPoint slide.
	6.91
	4.59
	6.91
	3.96

	5: Find and fix three formula errors in an Excel spreadsheet
	5.68
	4.23
	5.32
	4.27

	6: Paste an Excel table into Word and reformat it to match the existing template.
	6.73
	3.68
	6.73
	3.68

	7: Import stock information from the web into an Excel spreadsheet.
	6.68
	2.77
	6.77
	2.77

	8: Dismiss ten appointment reminders in Outlook.
	7.00
	5.19
	7.00
	4.48

	9: Type two paragraphs and disable the AutoCorrect options in Word.
	6.05
	4.00
	6.14
	3.64

	10: Change the style and formatting of multiple headings in a Word document.
	6.27
	4.09
	6.23
	3.96

	11: Merge and accept edits sent via email by two reviewers into one Word document.
	6.68
	2.96
	6.73
	2.82

	
	6.52

Office XP average ease-of-use rating
	4.19

Office 2000 average ease-of-use rating
	6.50

Office XP average time satisfaction rating
	3.93

Office 2000 average time satisfaction rating

	
	
	


* Only 21 participants attempted Task 8 in both Office XP and Office 2000.  The Outlook appointment reminders did not fire for one participant in each of the applications.

Method

Background

The study took place in Concord, Massachusetts at AIR's usability engineering laboratories.  We conducted a total of twenty-four* one-on-one test sessions. Participants sat in a testing room equipped with a one-way mirror, video camera, and microphone. The test moderator sat behind the one-way mirror in the observation room and interacted with the participant via an intercom system. 

The test administrator's responsibilities were to:

· Introduce the participant to the test and procedure.

· Observe and record task times, participant comments, and work flows for each task.

· Interview the participant about his or her experience in attempting to complete each task.  

· Reconfigure the test room for the second Office application. 

· Interview the participant about his or her overall experience with both applications.

Each participant worked on two equivalent computers; Office XP was installed on one and Office 2000 on the other. To ensure consistency, each application was reset to its default state after each test session.

Participants

We recruited twenty-four* individuals from the Boston metropolitan area to participate in the study.  We interviewed perspective participants to determine if they use Microsoft Office 2000, as well as to assess their level of experience with the Office applications and their various features.  

We recruited participants of a range of ages, from different size organizations, and with different levels of experience with the Office applications. Small companies (SORG) were defined as corporations with less than 50 personal computers, medium companies (MORG) maintained 50-499 personal computers, and large organizations (LORG) had more than 500 personal computers.  We used a modified version of the Microsoft Office Knowledge Screener to assess their overall level of experience with the applications in Microsoft Office 2000, namely Word, Excel, PowerPoint, and Outlook. Based on these criteria, we selected eleven intermediate and eleven advanced Office 2000 users.

* We tested twenty-four participants.  Two individuals were disqualified from the study as their self-reports regarding their knowledge of specific Office 2000 features was inconsistent with their performance.  Thus, we report data for twenty-two participants.

Tasks  

AIR collaborated with Microsoft to develop task scenarios to assess new functionality in Office XP.  There were a total of eleven tasks, as listed in Table 4, that all of the participants attempted in both Office 2000 and Office XP.  We counterbalanced the order of presentation of the Office versions to neutralize order and learning effects.  

Table 4 – Task list.

	No.
	Description and purpose
	Passing criteria

	
	
	Office XP
	Office 2000

	1
	Incorporate existing PowerPoint content from multiple presentations onto one slide.
	Copy text from multiple slides and paste onto one slide using the Smart Tag to automatically reformat the text.  
	Copy text from multiple slides and paste onto one slide using the format options to manually reformat the text.

	2
	Insert, format and label a diagram in a PowerPoint slide.
	Use the Insert/Diagram function to create the diagram.
	Use the drawing toolbar or menu options to manually draw, format and label the diagram. 

	3
	Apply a new design template to a PowerPoint slide.
	Use the Format/Slide Design function and select and apply the appropriate template after viewing the design template thumbnails.
	Use the Format/Apply Design Template function, scroll through the design template names, and apply the appropriate template.

	4
	Apply another new design template to a PowerPoint slide.
	Refer to Task 3.
	Refer to Task 3.

	5
	Find and fix three formula errors in an Excel spreadsheet.
	Locate the errors by noticing the small green triangles in the upper left corner of the cell.  Use the Smart Tag to correct the error or manually fix the error in the formula bar.
	Locate the errors by noting errors in the formula bars after clicking on individual cells.  Manually correct the error in the formula bar.

	6
	Paste an Excel table into Word and reformat it to match the existing template.
	Copy and paste the Excel table into the Word document.  Utilize the Smart Tag to make the pasted table match the format of a table that is part of the existing document. 
	Copy and paste the Excel table into the Word document.  Manually change the font, size, and format of the pasted table to match the format of the existing table in the Word document.

	7
	Import stock information from the web into an Excel spreadsheet.
	Use the Data/Import External Data/New Web Query function.  Select the specified stock table in the MSN web page and import the data into Excel.  If necessary, reformat the data to match the table outlined on the task card.
	Use the Data/Get External Data/New Web Query function.  Type in the web page address, select the entire page and import the data.   Locate the stock table information and reformat the data to match the table presented on the task card.

	8
	Dismiss ten appointment reminders in Outlook.
	Click the “Dismiss All” button to simultaneously dismiss the ten appointment reminders.
	Dismiss each of the ten appointment reminders by clicking the “Dismiss” button.


(continued)

Table 4 (continued) – Task list.

	No.
	Description and Purpose
	Passing Criteria

	
	
	Office XP
	Office 2000

	9
	Type two paragraphs and disable the AutoCorrect options in Word.
	Type two paragraphs in Word.  Use the Smart Tag to disable the AutoCorrect options.  Select the “Stop Automatically Correcting” feature from the menu of smart tag options.  
	Type two paragraphs in Word.  Manually fix the auto-corrections.  Then disable the auto-corrections in the Tools/AutoCorrect menu.

	10
	Change the style and formatting of multiple headings in a Word document.
	Use the “Select All” option in the Styles and Formatting panel to simultaneously change all headings of the same type. 
	Use the automatically update feature in a format dialogue box to simultaneously change headings of the same type.

	11
	Merge and accept edits sent via email by two reviewers into one Word document.
	Open the email attachments and merge all of the changes from both reviewers into one document.  Use the Track Changes icon on the toolbar to “ Accept All Changes in Document.”
	Open the email attachments.  Use the Track Changes feature to accept all of the edits in the first reviewer’s Word document.  Manually input the changes from the second reviewer’s document into the first and eliminate the color and formatting changes of the inputted text.


In addition, we included two familiarization exercises in the test plan to acquaint participants with specific features.  The first exercise asked them to identify the stock information on the MSN web page.  This ensured that participants were confident that such information existed prior to attempting Task 7.  The second exercise introduced participants to the AutoCorrect feature in Word.  This ensured that the participants were familiar with the feature before attempting Task 9.  They completed these exercises in both applications.

Statistical Method

We performed paired independent t-tests on the mean task times and ease-of-use and time satisfaction ratings.  A t-test compares differences in means (here, the task times and ratings) for the two applications and enables us to determine whether the difference in means could have occurred by chance.  

Statistical significance is evaluated by the p-value determined by the t-test.  The p-value has a probability associated with it.  A p-value less than .05 signifies a less than five percent probability that a difference in the means could have happened by chance.  For this test, a p-value of less than .05 is considered statistically significant.  A p-value of .06-.09 is considered marginally significant.  A p-value greater than .09 is not significant.  In the results, statistical significance would mean that differences between group means are likely attributed to the Office versions the participants used, and unlikely due to chance. 

Results

Overall task performance

A greater percentage of participants passed more tasks with Office XP (90.1%) than with Office 2000 (71.4%).  On average, participants completed the eleven tasks faster using Office XP than using Office 2000.  Using Office XP, they completed the tasks in an average total time of 20 minutes and 6 seconds, whereas in Office 2000, they completed the tasks in an average total time of 43 minutes and 42 seconds.
Table 5 - Total average pass rate* and task times for all participants across eleven tasks.

	
	Number (%) of passes

(Total =241)
	Average Total Time

(minutes:seconds)

	Office XP
	218 (90.1%)
	20:06 

	Office 2000
	172 (71.4%)
	43:42 


Overall ease-of-use and time satisfaction ratings

After completing each task, participants rated how strongly they agreed or disagreed (1=strongly disagree, 7=strongly agree) with the following statements:

· Overall, I am satisfied with the ease of completing this task.

· Overall, I am satisfied with the amount of time it took to complete this task.

As expected from the task performance data, Office XP received significantly higher ease-of-use ratings (XP 6.52 vs. 2000 4.20, p<.0001) and time satisfaction ratings (XP 6.50 vs. 2000 3.93, p<.0001) across all tasks. (Refer to Table 6.)

Table 6 – Average ratings across all tasks (1=strongly disagree, 7=strongly agree) 

   (n=22).

	
	Average ease-of-use rating
	Average time satisfaction rating 

	Office XP
	6.52 
	6.50 

	Office 2000
	4.20 
	3.93 

	Level of significance
	t(10)=-8.00, p<.0001

(statistically significant)
	t(10)=-7.91, p<.0001 

(statistically significant)


* Pass rate is calculated by summing the number of passes in the entire study and dividing that number by the number of total possible passes.  There were a total of 241 possible passes in the study.  We arrived at this number by multiplying number of participants who attempted each task (n=22 for all tasks except Task 8, where n=21) by the number of tasks (n=11).  
Participant comments 

After rating each task, participants explained the reasons for their rating score.  As Table 8 shows, participants’ comments reflect satisfaction with the capabilities and features of Office XP.

Table 8 – Participant comments by task.

	Task no.
	Participant comments

	1
	· “Very simple.  I didn't have any problems with having to reformat any of the text.”

· “Amazing.  It did all of the formatting.  Terrific.” 

· “What was nice was that it seemed to automatically put it in the right font for me.  The other one [Office 2000] didn't do that.”

· “Just easier [than Office 2000].  It changed the fonts for me.  That is really awesome.”


	2
	· “It was a tremendous time saver.”

· “I am excited about this [diagram feature].”

· “A lot quicker [than Office 2000].  It pretty much did it for you.”

· “I didn't feel like an idiot with this [Office XP].  It is much more intuitive.  I was frustrated with the other one [Office 2000].”



	3 and 4
	· “Trivial.  Considerably better [than Office 2000].”

· “It was much easier to find these templates because you could see them when you scroll down.  In the other one [Office 2000], you had to click on them first and then it [design template thumbnail] would pop up, so this is easier.”

· “Very efficient to see what you’re getting, as opposed to flipping through them one at a time.”

· “Visual choice of these slides allowed me to quickly change the background.”



	5
	· “I think it was very easy to correct the mistakes even if you are not great in Excel.”

· “Error checking feature is nice.”

· “Pointing out the errors lets you zero right in on the errors without having to debug every entry in every column.”

· “Pretty easy because of error flags.”


	6
	· “It could not have been more intuitive.  It took no time at all.”

· “The software seems to automate just about everything.”

· “It dramatically improves the time for me to edit documents.  It is very easy.”

· “Could not have been more intuitive.  It gave me plenty of options.  I am very happy.”



	7
	· “This current feature is exactly how I would have wished the application to have worked.”

· “Quick and painless.”
· “It made it very easy to cut and paste web data into a spreadsheet.  It was pretty slick.”
· “Very quick, very easy to use, very straightforward.”


	8
	· “It's nice having all of the messages in one window.”

· “Very easy. Not a whole lot of thought involved.”

· “Extremely easy and extremely quick.”

· “It couldn't get much simpler than that.”




(continued)

Table 8 (continued) – Participant comments by task.

	Task no.
	Participant comments

	9
	· “I really liked that [auto correct function].  It's really easy to see it [error] and fix it [error] at the same time rather than going to the toolbar.”

· “Much nicer [(than Office 2000].  Just incredible.”

· “Very easy.  Very slick how it auto-corrects and un-auto-corrects.”

· “Very straightforward and visually appealing.”



	10
	· "Select All" is very simple.”

· “That's the easiest way I've ever formatted things in my life.”

· “It certainly does all the work for you.”

· “It took no time at all.”



	11
	· “It is just incredible.”

· “Couldn't have been any faster.”

· “I'm not used to it being that easy.”

· “…The merge and accept all changes worked nicely.”




System Usability Scale (SUS)

The System Usability Scale (© Digital Equipment Corporation, 1986) is a ten-question survey that yields a composite score that reflects a subjective assessment of a system's overall effectiveness, efficiency, and user satisfaction.  SUS scores range from 0 to 100, where a score of 100 indicates a highly usable system. 

After working with each application, each participant assessed the application with the SUS survey.  The SUS scores reveal that these 22 participants found Office XP to be a significantly more usable system than Office 2000 (XP 91.71 vs. 2000 51.82, p<.0001).

Table 7 - SUS scores by application.

	
	n

(out of 22)
	Mean

score
	Minimum

score
	Maximum

score
	Level of Significance

	Office XP
	22
	91.71
	65.00
	100.00
	t(21)=9.10, p<.0001

(statistically significant)

	Office 2000
	22
	51.82
	20.00
	97.50
	


Summary

Results of our study indicate that overall Office XP offers greater productivity advantages than Office 2000 when used to complete everyday word processing, spreadsheet, presentation, and e-mail tasks.  This is evidenced by the superior task completion rates, times, and ratings that participants obtained with Office XP.  Furthermore, the twenty-two participants in this study preferred Office XP to Office 2000, suggesting that, of the two applications, Office XP was easier to use and more time efficient.   
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