PAGE  
11
Manard

Mike Manard

CIS 376 – Assignment #1

Due: 31 January 2006

User Models:

Each of the following user models corresponds to a function available in Internet Explorer 6.0.  For each functionality, both GOMS and Keystroke Level (KLM) Models are constructed for two separate cases.  In one case the function works well, and in the other the functions works poorly.  
Standard execution times for common actions have been assumed for the purpose of estimation to ensure consistency.  The following standards were used:

1. K – key press (0.2 sec = 55 wpm)

2. P -  point with mouse (1.1 sec)

3. B – press mouse button (0.1 sec)

4. BB – press and release mouse button (0.2 sec)

5. H – home hands to keyboard or mouse (0.4 sec)

6. M – mental act of thinking / visually scanning the screen (1.2 sec)

7. D – drag mouse to desired location (1.3 sec = BB + P)

Functionality #1– Utilizing the Recently Visited Website List of the Address Bar:
Functioning well:


Task Scenario:

The task is to load a website by utilizing the recently visited website list that appears beneath the address bar as the URL is being input.  The text in the address bar must be selected, and then the URL must be entered character by character until the desired website is displayed in the list.  Next, the desired URL will be selected with the mouse to load the page.


Keystroke Level Model (KLM):
1. Initiate the process.  (M = 1.2 sec)
2. Visually locate address bar on the screen. (M = 1.2 sec)
3. Move mouse to location over address bar, but after the text contained within the address bar.  (P = 1.1 sec)
4. Click the mouse button to set focus and select the text within the address bar. (BB = 0.2 sec)
5. Move hands to the home position on the keyboard. (H = 0.4 sec)
6. Recall URL from memory.  (M = 1.2 sec)

7. Input the URL letter by letter, while visually monitoring the space just beneath the address bar, until the desired address is displayed in the list of recently visited websites.  (5K = 1.0 sec + M = 1.2 sec)
8. Move hand to the mouse. (H = 0.4 sec)
9. Move the mouse to the desired URL.  (P = 1.1 sec)
10. Click the mouse to load the page.  (BB = 0.2 sec)
Total estimated time = 2BB + 2H + 5K + 4M + 2P = 9.2 seconds

Functioning poorly:


Task Scenario:

This task scenario is the same and the adequately functioning scenario, except the desired URL is a website which uses query string variables.  The URL will not appear in the recently visited list in its desired form, but rather will contain extraneous query string information that must be deleted before the website may be loaded.  The site used for testing purposes was the U of M Dearborn webmail site (https://webmail.umd.umich.edu).


Keystroke Level Model (KLM):
1. Initiate the process.  (M = 1.2 sec)
2. Visually locate address bar on the screen.  (M = 1.2 sec)
3. Move mouse to location over address bar, but after the text contained within the address bar.  (P = 1.1 sec)
4. Click the mouse button to set focus and select the text within the address bar.  (BB = 0.2 sec)
5. Move hands to the home position on the keyboard.  (H = 0.4 sec)
6. Recall URL from memory.  (M = 1.2 sec)

7. Input the URL letter by letter, while visually monitoring the space just beneath the address bar, until a variation of the desired address (containing text beyond that which is desired) is displayed in the list of recently visited websites.  (5K = 1.0 sec)
8. Move hand to the mouse.  (H = 0.4 sec)
9. Move to the mouse to this URL.  (P = 1.1 sec)
10. Click the mouse (the page will begin to load).  (BB = 0.2 sec)
11. Move mouse to location over address bar, but after the text contained within the address bar.  (P = 1.1 sec)
12. Click and hold the mouse.  (B = 0.1 sec)
13. Determine what text is unnecessary and needs to be deleted.  (M = 1.2 sec)

14. Drag the mouse to select the extraneous text.  (D = 1.3 sec)
15. Confirm that the correct text has been selected.  (M = 1.2 sec)

16. Move hand to the keyboard.  (H = 0.4 sec)
17. Click the backspace or delete button.  (K = 0.2 sec)
18. Click the ‘Enter’ key to load the page. (K = 0.2 sec)
Total estimated time = B + 2BB + D + 3H + 7K + 5M + 3P = 13.7 seconds
GOMS for Functionality #1:

To accomplish goal of loading website:

1. Accomplish goal of inputting URL to the address bar.

2. Return with goal completed.

To accomplish goal of inputting URL to the address bar:

1. Accomplish goal of selecting the text.

2. Accomplish goal of typing partial URL.

3. Accomplish goal of selecting desired URL.

4. Return with goal completed.

To accomplish goal of selecting text:

1. Visually locate address bar on the screen.

2. Move mouse to location over address bar, but after the text contained within.

3. Click the mouse button to set focus and select the text.

4. Return with goal completed.

To accomplish goal of typing partial URL in the address bar:

1. Move hands to the home position on the keyboard.

2. Recall URL from memory.

3. Input the URL letter by letter, while visually monitoring the space just beneath the address bar, until a URL containing the desired address is displayed in the list of recently visited websites.

4. Return with goal completed.

To accomplish goal of selecting desired URL:

1. Move hand to the mouse.

2. Move the mouse to the URL containing the desired address.

3. Click and release the mouse.

4. Accomplish goal of removing any extraneous text, if necessary.

5. Press ‘Enter’ key.

6. Return with goal completed.

To accomplish goal of removing any extraneous text:

1. Visually locate address bar on the screen.

2. Move mouse to location over address bar, but after the text contained within.

3. Click and hold the mouse button.

4. Drag the mouse button to select the extraneous text.

5. Release the mouse button.

6. Move hands to keyboard.

7. Press ‘Backspace’ or ‘Delete’ key.

8. Return with goal completed.
Assumptions for Functionality #1:

1. The desired website has been recently visited on the testing machine.

2. User recalls the beginning of the URL (enough that the URL will be listed as one recently visited once the user has begun to type).

3. It will take an average of five characters input to the address bar before the desired URL will be listed.  (Five characters is the number that will be used in estimation.)
Functionality #2 – Utilizing the Address Bar:

Functioning well:


Task Scenario:
The task is to load a website by inputting the URL to the address bar.  The text in the address bar must be selected, and then the URL must be entered with the keyboard.  Once the URL has been typed, the ‘Enter’ key must be hit to load the page.


Keystroke Level Model (KLM):
1. Initiate the process.  (M = 1.2 sec)
2. Visually locate address bar on the screen.  (M = 1.2 sec)
3. Move mouse to location over address bar, but after the text contained within the address bar.  (P = 1.1 sec)
4. Click the mouse button to set focus and select the text within the address bar.  (BB = 0.2 sec)
5. Recall the URL from memory (M = 1.2 sec)

6. Input the URL letter by letter.  (16K = 3.2 sec)
7. Confirm that the URL has been entered correctly.  (M = 1.2 sec)

8. Click the ‘Enter’ key to load the page.  (K = 0.2 sec)
Total estimated time = BB + 17K + 4M + P = 9.5 seconds
Functioning poorly:

Task Scenario:

This task is the same as the adequately functioning scenario, except that the user is already viewing another site in full screen mode.  Thus, the address bar is hidden from view (and must be after the task has been completed as well).  Therefore, the user must first use the right-click options menu to view the address bar, submit the URL, and then once again use the right-click options menu to hide the address bar.


Keystroke Level Model (KLM):
1. Initiate the process. (M = 1.2 sec)
2. Move mouse to any location over the website.  (P = 1.1 sec)

3. Right-click the mouse to display options menu.  (BB = 0.2 sec)
4. Visually locate “Address Bar” in the list of options.  (M = 1.2 sec)
5. Move mouse over the text.  (P = 1.1 sec)
6. Click mouse to select the address bar option.  (BB = 0.2 sec)
7. Visually locate address bar on the screen.  (M = 1.2 sec)
8. Move mouse to location over address bar, but after the text contained within the address bar.  (P = 1.1 sec)

9. Click the mouse button to set focus and select the text within the address bar.  (BB = 0.2 sec)
10. Recall the URL from memory (M = 1.2 sec)

11. Input the URL letter by letter.  (16K = 3.2 sec)
12. Confirm that the URL has been entered correctly.  (M = 1.2 sec)

13. Click the ‘Enter’ key to load the page.  (K = 0.2 sec)
14. Determine that the address bar must now be removed from the screen.  (M = 1.2 sec)

15. Right-click the mouse to display options menu.  (BB = 0.2 sec)
16. Visually locate “Address Bar” in the list of options.  (M = 1.2 sec)
17. Move mouse over the text.  (P = 1.1 sec)
18. Click mouse to unselect the address bar option.  (BB = 0.2 sec)
Total estimated time = 5BB + 17K + 7M + 4P = 17.2 seconds
GOMS for Functionality #2:


To accomplish goal of loading a website:

1. Accomplish goal of inputting URL to the address bar.

2. Return with goal completed.

To accomplish goal of inputting URL to the address bar:

1. Accomplish goal of making address bar visible, if necessary.

2. Accomplish goal of selecting the text.

3. Accomplish goal of submitting URL.

4. Accomplish goal of hiding address bar from view, if necessary.

5. Return with goal completed.

To accomplish goal of making address bar visible:

1. Move mouse to any location over the website.

2. Right-click the mouse to display options menu.

3. Visually locate “Address Bar” in the list of options.

4. Move mouse over the text.

5. Click mouse to select the address bar option.

6. Return with goal completed.

To accomplish goal of selecting the text:

1. Visually locate address bar on the screen.

2. Move mouse to location over address bar, but after the text contained within.

3. Click the mouse button to set focus and select the text.

4. Return with goal completed.

To accomplish the goal of submitting URL:

1. Move hands to the home position on the keyboard.

2. Recall URL from memory.

3. Input the URL letter by letter.

4. Confirm that the URL has been entered correctly.

5. Click the ‘Enter’ key.

6. Return with goal completed.

To accomplish goal of hiding address bar from view:

1. Move mouse to any location over the website.

2. Right-click the mouse to display options menu.

3. Visually locate “Address Bar” in the list of options.

4. Move mouse over the text.

5. Click mouse to unselect the address bar option.

6. Return with goal completed.

Assumptions for Functionality #2:

1. User recalls the desired URL in its entirety.

2. The website URL contains exactly 16 characters (constant in both testing and estimation).

3. In the poorly functioning case, it is assumed that the user is already using the browser to view a website in full screen mode.

4. In the poorly functioning case, it is assumed that the user has not changed the options of the full screen view to show the address bar.

5. User has no desire to exit full screen mode in order to load a different website.

6. User does not want to disrupt the full screen view of the page by making room for an address bar toolbar.
Functionality #3 – Utilizing View Source command:

Functioning well:


Task Scenario:
The task is to use the “View Source” command available under the right-click options menu to view all the source code associated with a website that has already been loaded.  The user must first right-click anywhere over the website, and then select “View Source” from the list of available options.


Keystroke Level Model (KLM):
1. Initialize process.  (M = 1.2 sec)
2. Move mouse to any position over website.  (P = 1.1 sec)
3. Right-click the mouse to bring up options menu.  (BB = 0.2 sec)
4. Visually locate “View Source” in the list of options.  (M = 1.2 sec)
5. Move the mouse over the text.  (P = 1.1 sec)
6. Left-click the mouse to open the source code in a new window.  (BB = 0.2 sec)
Total estimated time = 2BB + 2M + 2P = 5 seconds
Functioning poorly:

Task Scenario:

This task is the same as the adequately functioning scenario, except the website that has already been loaded utilizes two frames.  The user must perform the task for each of the individual frames, and must also use the “Source” option under the “View” menu in order to view the source code that specifies the use of the frames.


Keystroke Level Model (KLM):

1. Initialize process.  (M = 1.2 sec)
2. Determine first action – get source code for first frame. (M = 1.2 sec)

3. Move mouse to any position over the first frame.  (P = 1.1 sec)
4. Right-click the mouse to bring up options menu.  (BB = 0.2 sec)
5. Visually locate “View Source” in the list of options.  (M = 1.2 sec)
6. Move the mouse over the text.  (P = 1.1 sec)
7. Left-click the mouse to open the source code for the first frame in a new window.  (BB = 0.2 sec)
8. Move mouse to any position over the browser window.  (P = 1.1 sec)
9. Left-click to set focus to the browser.  (BB = 0.2 sec)
10. Determine next action – get source code for second frame. (M = 1.2 sec)

11. Move mouse to any position over the second frame.  (P = 1.1 sec)
12. Right-click the mouse to bring up options menu.  (BB = 0.2 sec)
13. Visually locate “View Source” in the list of options.  (M = 1.2 sec)
14. Move the mouse over the text.  (P = 1.1 sec)
15. Left-click the mouse to open the source code for the second frame in a new window.  (BB = 0.2 sec)
16. Move mouse to any position over the browser window.  (P = 1.1 sec)
17. Left-click to set focus to the browser.  (BB = 0.2 sec)
18. Determine the next action – get source code for page. (M = 1.2 sec)
19. Visually located the “View” menu. (M = 1.2 sec)

20. Move mouse over the “View” menu.  (P = 1.1 sec)
21. Left-click the mouse to drop down the menu.  (BB = 0.2 sec)
22. Visually locate “Source” in the list of options.  (M = 1.2 sec)
23. Move the mouse over the text.  (P = 1.1 sec)
24. Left-click the mouse to open the remaining source code for the page (the code which will specify the frames) in a new window.  (BB = 0.2 sec)
Total estimated time = 8BB + 8M + 8P = 20 seconds
GOMS for Functionality #3:

To accomplish goal of viewing the source code for website on screen:
1. Accomplish the goal of viewing the source code for each individual frame (or whole page, if not broken into frames).

2. Accomplish the goal of viewing the source code specifying the frames.

3. Return with goal completed.

To accomplish goal of viewing source code for an individual frame (or whole page, if not broken into frames:

1. Accomplish the goal of opening the right-click options menu.

2.   Accomplish the goal of selecting the “View Source” option.

3.   Return with goal completed.

To accomplish goal of viewing source code specifying the frames:

1. Visually located the “View” menu.

2. Move mouse over the “View” menu.

3. Left-click the mouse to drop down the menu.

4. Visually locate “Source” in the list of options.

5. Move the mouse over the text.

6. Left-click the mouse.

7. Return with goal completed.

To accomplish the goal of opening the right-click options menu:

1. Move mouse to any position over website.

2. Right-click the mouse.

3. Return with goal completed.

To accomplish the goal of selecting the “View Source” option:

1. Visually locate “View Source” in the list of options.

2. Move the mouse over the text.

3. Left-click the mouse.

4. Return with goal completed.

Assumptions for Functionality #3:

1. User’s goal is to view all of the source code associated with the page currently on screen.
2. In the poorly functioning case, it is assumed that the user is viewing a website utilizing exactly two frames and that the user is aware of both the existence and location of each frame.

3. Since, in the poorly functioning case, it is unknown whether any of the notepad windows opened to view source code will completely cover another frame or the “View” menu, it will be assumed that the user must first click somewhere on the Internet Explorer window to set focus before performing any other actions with the browser.

Test Results:






Time (in seconds)

	Chart Key
	Task
	
	User #1
	User #2
	User #3
	Estimated Time
	Average User Time

	
	
	
	
	
	
	
	

	
	Functionality #1:

Recently Visited Websites
	
	
	
	
	
	

	1
	Functioning Well
	
	10
	6
	8
	9.2
	8

	2
	Functioning Poorly
	
	12
	11
	15
	13.7
	12.6666

	3
	Difference
	
	2
	5
	7
	4.5
	4.6666

	
	
	
	
	
	
	
	

	
	Functionality #2:

Using Address Bar
	
	
	
	
	
	

	4
	Functioning Well
	
	9
	7
	16
	9.5
	10.6666

	5
	Functioning Poorly
	
	12
	9
	21
	17.2
	14

	6
	Difference
	
	3
	2
	5
	7.7
	3.3333

	
	
	
	
	
	
	
	

	
	Functionality #2:

View Source
	
	
	
	
	
	

	7
	Functioning Well
	
	2
	3
	5
	5
	3.3333

	8
	Functioning Poorly
	
	11
	10
	13
	20
	11.3333

	9
	Difference
	
	9
	7
	12
	15
	9.3333


[image: image1.emf]0

5

10

15

20

25

1 2 3 4 5 6 7 8 9

User #1

User #2

User #3

Estimated Time

Average User Time


Conclusions:
Functionality #1:

The first functionality was not too bad under “poor” working conditions.  The average time taken to complete the task increased around 50%, an additional 4.6666 seconds to the original 8 second average time.  The case in which the task was performed poorly might be considered more an annoyance than a time issue.
Functionality #2:

This functionality did not suffer terribly under “poor” conditions.  The average increase in the amount of time spent performing the task was just over 3 seconds, which is an increase of less than 25%.  It should also be noted that this issue could be resolved by simply allowing the on-screen space for the address bar, so the trade-off (slower time for more viewing space) is a relatively fair one.

Functionality #3:

This functionality performed terribly under “poor” conditions.  The average increase in time was 9.3333 seconds to perform a task that previously only took an average of 3.3333 seconds.  No user tested took less than three times as long to complete the task.  This case should be handled by the functionality in some way that lessens this time difference.

It should also be noted that, in real working conditions, these “poor” conditions could cause the user to suffer even greater time penalties, as one would also need to consider the time spent before a user realizes that he has not received all the source code expected.
