PROJECT 1

GOMS & KLM

EVALUATION
FOR

HUMAN COMPUTER INTERACTION

USING

MICROSOFT WORD

SHAMIL HADI
CIS 376
Professor B. Maxim

OBJECTIVE:
Our goal is to use tow engineering models to calculate the estimating user time for doing a task.

1. KLM model ( Keystroke Level Model )

· Low-level description of what users would have to do to perform a task.

2. GOMS model ( Goals, Operations, Methods, Selection rules)
· structured, multi-level description of what users would have to do to perform a task

In addition to the Keystroke Level Model, this is known as KLM, to evaluate the execution time of selected user tasks using a selected application.  I have selected three different functions, in which each function works poorly in one situation and works well in a different situation.  

INTRODUCTION:
This project is to evaluate Human Computer Interaction with Microsoft Excel program.    I have chosen to work with Microsoft Excel.  For this evaluation, I have selected three different functions.  For each function, there are two scenarios: One in which the program works poorly, another in which the program works well.  These functions are the following:

1. Cut and paste a cell.
2. Copy and paste the Sum-formula from one cell to another cell. 

3. Delete the content of a cell. 
KLM is used to evaluate and calculate the execution times. While GOMS will be used to analyze how to do a certain task. Three different users will do the three tasks from start to finish.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


STANDARD EXECUTION TIMES TABLE:
	SYMBOL
	DESCRITION
	EXECUTION TIME

IN SECONDS

	K
	KEY PRESS
	0.2

	P
	POINT WITH MOUSE
	1.1

	B
	MOUSE BUTTON PRESS OR RELEASE
	0.1

	BB
	PRESS AND RELEASE BUTTON 
	0.2

	H
	HOME HANDS TO KEYBOARD OR MOUSE
	0.4

	M
	MENTAL ACT OF THINKING
	1.2


FUNCTION 1: 
Cut and paste a cell.
Microsoft Excel has a built-in function to cut and paste the content of a cell.  There is a situation when the function does not work well and another when it works well.  This is the function that will be evaluated in two scenarios.  For this experiment we will be cutting A1 and paste it to the cell F5.  The assumptions for the scenario are as follows:
Bad situation:

· KLM for cut and paste using edit menu bar
Good situation:

· KLM for cut and paste using short cut. 

	             Function 1 bad situation
	            Function 1 good situation


	1- Initiate cut and paste



(M)


	Initiate cut and paste


           (M)



	2- Find the cell A1




(M)


	Find the cell A1



(M)



	3- Point to the cell A1




(P)


	Point to cell A1



(P)



	4- Press and release the mouse button
           (BB)


	Press and release the mouse button

(BB)



	5- Check the cell is selected    

           (M)

	Check the cell is selected    

           (M)



	6- Find the edit button on the menu bar
            (M)

	Home hands to keyboard


(H)



	7- Move pointer to edit menu button

            (P)

	Press and hold the Ctrl key


(K)



	8- Press and hold mouse button


(B)

	Press and release the X key


(KK)



	9- Find cut item on the drop down edit list
            (M)

	Release the Ctrl key                                        (K)

	10- Move pointer to cut item


            (P)

	Find the cell F5



(M) 



	11- Check the cut item is highlight

            (M)

	Point to cell F5



(P)

	12- Release mouse button



(B)

	Press and release the mouse button
           (BB)

	13- Find the cell F5




(M) 


	Check the cell is selected     


(M)

	14- Point to cell F5




(P)

	Home hands to keyboard


(H)



	15- Press and release the mouse button
           (BB)

	Press and hold the Ctrl key


(K)



	16- Check the cell is selected     


(M)


	Press and release the V key


(KK)



	17- Find the edit button on the menu bar

(M)


	Release the Ctrl key                                        (K)

	18- Move pointer to edit menu button

(P)


	

	19- Press the mouse button



(B)
	

	20- Find paste item on the drop down edit list
(M)


	

	21- Move pointer to paste item


(P)


	

	22- Check the paste item is highlight


(M)


	

	23- Release mouse button


            (B)


	


Time for bad situation:

8B + 6P+ 11M = .8 + 6.6 + 13.2
= 20.6 seconds.
To perform this task, we need 20.6 seconds and it takes 23 steps.

Time for good situation:

4B + 2P + 2H + 8K + 5M = .4 + 2.2 + .8 + 1.6 + 6




= 11 seconds.
To perform this task, we need 11 seconds and it takes 17 steps.

GOMS for function 1

Goal:
Cut and paste the cell A1 to F5



Goal:  Select A1 
Initiate cut and paste


(M)

Find the cell A1


(M)
Point to cell A1


(P)

Press and release the mouse button
(BB)





Check the cell is selected    

 (M)




Goal:
Cut and paste




Select:





[






Goal:
Cut and paste using edit menu bar






Find the edit button on the menu bar
            (M)







Move pointer to edit menu button

(P)







Press and hold mouse button


(B)

Find cut item on the drop down edit list
(M)
       Move pointer to cut item


(P) 
 



Check the cut item is highlight

(M)






Release mouse button



(B)







Find the cell F5



(M) 







Point to cell F5



(P)




Press and release the mouse button
           (BB)



Check the cell is selected     


(M)




Find the edit button on the menu bar

(M)




Move pointer to edit menu button

(P)




Press the mouse button


(B)




Find paste item on the drop down edit list
(M)




Move pointer to paste item


(P)




Check the paste item is highlight

(M)




Release mouse button


            (B)



Goal:
cut and paste using short cut



Home hands to keyboard


(H)







Press and hold the Ctrl key


(K)







Press and release the X key


(KK)







Release the Ctrl key                                        (K)







Find the cell F5



(M)







Point to cell F5



(P)







Press and release the mouse button
           (BB)







Check the cell is selected     


(M)







Home hands to keyboard


(H)







Press and hold the Ctrl key


(K)







Press and release the V key


(KK)







Release the Ctrl key                                        (K)





]

Return with goals completed

 Calculations:

Select A1 = 2B + P + 3M = .2 + 1.1 + 3.6 = 4.9 seconds.

Cut and paste using edit menu bar = 6B + 5P + 8M = .6 + 5.5 + 9.6 = 15.7 seconds.

Cut and paste using short cut = 2B + 8K + P + 2H + 2M = .2 + 1.6 + 1.1 + .8 + 2.4 

= 6.1 seconds.

Scenario 1:



Time = 4.9 + 15.7 = 20.6seconds.


Scenario 2:



Time = 4.9 + 6.1 = 11 seconds.

Conclusion of Scenario One versus Scenario Two:

Cut and paste a cell using edit menu bar does not work well, since it needs more step to finish  the task. To do this, it is better to use short cut to cut and paste the cell, so the second scenario works well and less execution time.  
FUNCTION 2:
Copy and paste the Sum-formula from one cell to another cell.
Microsoft Excel has a built-in function to copy and past the Sum- formula from one cell to another.  There is a situation when the function does not work well and another when it works well.  This is the function that will be evaluated in two scenarios.  For this experiment we will be computing some of the cells and copy the result to another.

Bad situation:
· Copy and paste the value of a Sum formulated cell to another cell using calculation tab.
Good situation:

· Copy and paste the Sum-formula from one cell to another cell.
	             Function 2 bad situation            
	            Function 2 good situation         


	1- Initiate copy and paste the contents of a cell
(M)


	Initiate copy and paste the contents of a cell
(M)


	2- Find the tools button on the menu bar

(M)


	Find the cell A1 that has the sum formula
(M)



	3- Point to tools button on the menu bar

(P)


	Move pointer to that cell A1


(P)



	4- Press the mouse button



(B)


	Press and release the mouse button

(BB)



	5- Find the option item on the drop down list 
(M)


	Check the cell is  selected


(M)



	6- Check the option item is highlighted

(M)


	Find the edit button on the menu bar
            (M)



	7- Release the mouse button



(B)


	Move the mouse to edit menu button

(P)



	8- Find the calculation tab 



(M)


	Press the mouse button


(B)



	9- Move the mouse to the tab


           (P)


	Find copy item on the drop down edit list
(M)



	10- Press and release the mouse button
          (BB)


	Move the mouse to copy item


(P)



	11- Find the manual radio button


(M)


	Check the copy item is highlighted

(M)



	12- Move the mouse to the radio button
            (P)


	Release mouse button



(B)



	13- Press and release the mouse button
          (BB)


	Find the cell to be copied


(M)



	14- Find the OK button on the window

(M)


	Move the mouse to that cell


(P)



	15- Pointer the mouse at the OK button
            (P)


	Press and release the mouse button

(BB)



	16- Press and release mouse button

          (BB)


	Check the cell is selected


(M)



	17- Find the cell which has sum formula

(M)


	Find the edit button on the menu bar
            (M)



	18- Point to that cell




(P)


	Move the mouse to edit menu button

(P)



	19- Press and release the mouse button                   (BB)


	Press the mouse button


(B)



	20- Check the cell is selected



(M)


	Find paste item on the drop down edit list
(M)



	21- Find the edit button on the menu bar

(M)


	Move the mouse to paste item

(P)



	22- Move the mouse to edit menu button

(P)


	Check the paste item is highlighted

(M)



	23- Press the mouse button



(B)


	Release mouse button



(B)



	24- Find copy item on the drop down edit list
(M)


	

	25- Move the mouse to copy item


(P)


	

	26- Check the copy item is highlighted

(M)


	

	27- Release mouse button



(B)


	

	28- Find the cell to be copied



(M)


	

	29- Position to that cell



(P)


	

	30- Press and release the mouse button   
         (BB)


	

	31- Check the cell is selected



(M)


	

	32- Locate the edit button on the menu bar

(M)


	

	33- Move the mouse to edit menu button

(P)


	

	34- Press the mouse button



(B)


	

	35- Find paste item on the drop down edit list
(M)


	

	36- Move the mouse to paste item


(P)


	

	37- Check the paste item is highlighted

(M)


	

	38- Release mouse button



(B)


	


Time for bad situation:

16B + 10P + 17M = 1.6 + 10.1 + 20.4 



= 32.1 seconds.

To perform this task, we need 32.1 seconds and it takes 38 steps.

Time for good situation:

 8B + 6P + 11M = .8 + 6.6 + 13.2 



         = 20.2 seconds. 

To perform this task, we need 20.2 seconds and it takes 23 steps.
GOMS for 2nd function 

Goal:
Copy and paste contents of a cell

If the goal is to copy a value from a cell which contained formula.




[ 

Initiate copy and paste the contents of a cell

(M)

Locate the tools button on the menu bar

(M)

Point to tools button on the menu bar


(P)

Press the mouse button



(B)

Locate the option item on the drop down list

(M)

Check the option item is highlighted


(M)

Release the mouse button



(B)

Locate the calculation tab 



(M)

Move pointer the mouse to the tab


(P)

Press and release the mouse button


(BB)

Find the manual radio button



(M)

Move point the mouse to the radio button

(P)

Press and release the mouse button


(BB)

Find the OK button on the window


(M)

Move pointer the mouse at the OK button

(P)

Press and release mouse button


(BB)   

]



Goal: selection of a cell




Find the cell



(M)

Move pointer to that cell

(P)

Press and release the mouse button
(BB)

Check the cell is selected

(M)




Goal:   
Issue copy command

Find the edit button on the menu bar

(M)

Move pointer to edit menu button

(P)

Press the mouse button


(B)

Find copy item on the drop down edit list
(M)

Move pointer to copy item


(P)

Check the copy item is highlighted

(M)

Release mouse button



(B)

Goal:  Issue paste command



Goal: Position curser at insertion point


    

Find the cell to be pasted


(M)

  
Move pointer at cell 



(P)

Find the edit button on the menu bar

(M)

Move pointer to edit menu button

(P)

Press the mouse button


(B)

Find paste item on the drop down edit list
(M)

Move pointer to paste item


(P)

Check the paste item is highlighted

(M)

Release mouse button



(B)

Return with goals completed

    Calculations:

Copy a value from a cell which contained formula using calculation tab:
8B + 4P + 7M = .8 + 4.4 + 8.4 = 13.6 seconds.

Issue copy command:
2B + 2P + 3M = .2 + 2.2 + 3.6 = 6 seconds.
Selection of a cell that has sum:

2B + P + 2M = .2 + 1.1 + 2.4 = 3.7 seconds.

Issue paste command:

2B + 3P + 4M = .2 + 3.3 + 4.8 = 8.3 seconds.


Scenario 1:



Time = 13.6 + 6 + 3.7 + 8.3 = 31.6 seconds.


Scenario 2:



Time = 6 + 3.7 + 8.3 = 18 seconds

Conclusion of Scenario One versus Scenario Two:

Scenario one takes more time than scenario tow, since scenario one do more work that we can reduce it in the second scenario, so users how have more experience do the task with less time. Therefore scenario works well and efficiency.  
FUNCTION 3:
Delete the content of the cell A1.
Microsoft Excel has a built-in function to delete content of a cell.  There is a situation when the function does not work well and another when it works well.  This is the function that will be evaluated in two scenarios.  For this experiment we will be deleting content of a cell.

Bad situation:

· Delete the content of the cell using edit menu bar.

Good situation:

· Delete the content of the cell using delete key.
	             Function 3 bad situation
	            Function 3 good situation


	1- Initiate delete the contents of a cell A1                 (M)


	Initiate delete the contents of a cell A1                 (M)



	2- Find the cell A1 that to be deleted its content        (M)


	Find the cell A1 that to be deleted its content       (M)



	3- Move the mouse to the cell A1

           (P)


	Move the mouse to the cell A1

       (P)



	4- Press and release the mouse button                      (BB)


	Press and release the mouse button                
      (BB)



	5- Check the cell is  selected


           (M)


	Check the cell is  selected


       (M)



	6- Find the edit button on the menu bar
            (M)


	Home hands to keyboard


       (H)



	7- Move the mouse to edit menu button
            (P)


	Press and release the delete key                           2(K)

 

	8- Press the mouse button


           (B)


	

	9- Find clear item on the drop down edit list
           (M)


	

	10- Move mouse to clear item


(P)


	

	11- Check the clear item is highlighted

(M)


	

	12- Find All item on the  clear list
                        (M)


	

	13- Move the mouse to All item

            (P)


	

	14- Check the All item is highlighted

           (M)

	

	15- Release the mouse                                               (B)

	


Time for bad situation:

4B + 4P + 8M = .4 + 4.4 + 9.6 = 14.4 seconds.
To perform this task, we need 14.4 seconds and it takes 15 steps.

Time for good situation:

      2B + P + 2K + H + 3M = .2 + 1.1 + .4 + .4 + 3.6 = 5.7 seconds.
     To perform this task, we need 5.7 seconds and it takes 7 steps.

GOMS for 3rd function
Goal:
Delete the content of cell A1



Goal:
Select cell A1




Initiate delete the contents of a cell A1                 (M)




Find the cell A1 that to delete its content              (M)




Move pointer to the cell A1


       (P)




Press and release the mouse button 

       (BB)




Check the cell is selected


       (M)



Goal:
Delete the content of cell A1

[

Select:

Goal:
Delete the content of cell A1 by using the keyboard

 




Home hands to keyboard


       
(H)






Press and release the delete key                           
2(K)

Goal:
Delete the content of cell A1 by using edit menu bar


Find the edit button on the menu bar
            
(M)



Move pointer to edit menu button

            (P)






Press the mouse button


           
(B)






Find clear item on the drop down edit list
           
(M)






Move pointer to clear item



(P)






Check the clear item is highlighted


(M)






Find All item on the clear list
                        
(M)






Move pointer to All item


            (P)






Check the All item is highlighted

           
(M)






Release the mouse                                               
(B)

  Calculations:

Select cell A1:

2B + P + 3M = .4 + 1.1 + 3.6 = 4.9 seconds.

Delete the content of cell A1 by using the keyboard:

2K + H = .4 + .4 = .8 second.

Delete the content of cell A1 by using edit menu bar:

2B + 3P + 5M = .2 + 3.3 + 6 = 9.5 seconds.

Scenario 1:



Time = 9.5 + 4.9 = 14.4 seconds.


Scenario 2:



Time = .8 + 4.9 = 5.7 seconds

Conclusion of Scenario One versus Scenario Two:

In this function, scenario one takes more execution time than scenario tow, since to delete the content of the cell by using edit menu bar needs more time and some times it hard to do it especially with a new user, while the second scenario takes less work and more efficiency.
THE EXPERIMENT WITH THREE USERS:

Verifying the estimated times calculated using the KLM and GOMS methods required an observation of users performing the tasks of scenarios one through two for all the three functions.  I chose three people of varying degrees of computer literacy with Microsoft Excel to ensure a good average of executing time.  The first user was a lady who used Excel but does not have experience with copy using short cut.  The second user was a student from Wayne Community Collage who was familiar with the functions but did not use them on a regular basis.  The third user was a student from University of Michigan who used the functions in the experiment on a regular basis at work.
	
	Function1

Scenario One
	Function1

Scenario Two
	Function2

Scenario One
	Function2

Scenario Two
	Function3

Scenario One
	Function3

Scenario Two

	KLM
	20.6
	11.0
	32.1
	20.2
	14.4
	5.7

	GOMS
	20.6
	11.0
	31.6
	18
	14.4
	5.7

	
	
	
	
	
	
	

	User 1
	37.3
	41.1
	46.8
	33.4
	29.0
	17.5

	User 2
	27.1
	29.9
	36.2
	27.7
	20.0
	12.9

	User 3
	22.2
	23.4
	31.2
	19.9
	12.8
	7.0

	Average of the 3 Users
	28.9
	31.5
	38.1
	26.8
	20.6
	12.5


From the calculations, it seems that the KLM model takes a little longer time period to complete than GOMS.  This is due to the break up of operations.  Each step needs a mental initiate operation before the operation begins.  Other than that, there slight difference between the two in time.

There were variations in the amount of time it took the users to perform the tasks.  The user’s performance seemed to be linked to how familiar the user was with the Excel software.  User 1 had an overall higher score because this user had no experience with using copy and past function.  User 2 had previous experience but did so infrequently.  User 3 had a lot of experience working with copy, paste and delete functions.  This explains the vast difference between the score of User 1 and User 3.  The user with the overall score that is consistent with the KLM and GOMS models is User 2.

