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1 Introduction

1.1 Overview

This report will consist of a look at KLM and GOMS estimates for three different functions in Photoshop CS2.  It will also have timed testing results for these functions.  Each function will be done in a good situation, and a bad situation, with KLM, GOMS models for each, as well as testing results for each situation.  A comparison chart between KLM and real test results will be included.
1.2 Goals

The goal of this report is to examine the effectiveness and clarity of KLM and GOMs models by comparing them to real world results.

2 Test Setup
2.1 Test Group
The three users to be tested are students in the GDT program at Washtenaw Community College.  The subjects are fairly experienced in Photoshop, and are assumed to be able to locate the tool buttons quickly and easily.  Their names are Sarah, Vincent and Sam.

2.2 Testing Tools

The participants will be using a mac-based computer, and will be using Photoshop CS2.  They will have a standard Mac keyboard and mouse, and will be viewing a 17” LCD screen with an ugly Mac logo on it that they certainly lust after.

2.3 Testing Process and Instructions
The participants will be given a set of instructions to perform manipulations of an object or objects in Photoshop CS2, and will be timed on how long from start to finish.  No providence will be given other than the instructions.
2.4 Assumptions
It is assumed that the test results will loosely follow the KLM predictions.  In the case of selecting, the test results will be drastically higher.  It is predicted that the test results will be slightly lower than the KLM predictions, due to the users being experienced in the program.

3 KLM Estimations
3.1 Erase a background image.

Good Situation:

1. Point to Magic Eraser Icon (P)

2. Mouse button press on Magic Eraser Icon (BB)

3. Point to object to erase (P)

4. Mouse button press on object to erase (BB)

2P + 2BB = 2.6

Bad Situation:

1. Point to Layer to Erase (P)

2. Mouse button press (BB)

3. Point to outside of layer you wish to erase (P)

4. Mouse button press (BB)

5. Right mouse button press (BB)

6. Point to Select Inverse (P)

7. Mouse button press (BB)

8. Move hand to keyboard (H)

9. Press the delete key (K)

3P + 4BB + H + K = 4.7

3.2 Select an Object

Good Situation:

1. Point to Magic Wand (P)

2. Mouse button press on Magic Wand (BB)

3. Point next to object (P)

4. Mouse button press next to object(BB)

2P + 2BB = 2.6

Bad Situation:

1. Point to Lasso (P)

2. Mouse button press on lasso (BB)

3. Form the Object (Variable)

4. Point to Quick Mask (P)

5. Mouse button press on Quickmask (BB)

6. Point to Brush Tool (P)

7. Mouse button press on Brush Tool (BB)

8. Use Brush tool to close in selection on object(Variable)

3P + 3BB + 2Variable = 3.7 + variable time.

3.3 Cloning an Area onto Another Area

Good Situation:

1. Point to Stamp Tool (P)

2. Mouse Button Press on Stamp Tool (BB)

3. Point to area you wish to clone (P)

4. alt-Mouse Button Press on area (BB)

5. Point to area you wish to clone to (P) 

6. Mouse Button Press on the area. (BB)

3P + 3BB = 3.7

Bad Situation:

1. Point to Selection Option (P)

2. Mouse Button Press on Selection Option (BB)

3. Point to top left of the area you wish to copy (P)

4. Mouse button Press with no release (B)

5. Drag Selection Box over the area (P)

6. Point to Edit (P)

7. Press mouse button (B)

8. Point to copy (P)

9. Press and release mouse button (BB)

10. Point to selection box (P)

11. Press mouse button with no release (B)

12. Drag box to place you wish to copy (P)

13. Point to Edit (P)

14. Press mouse button (B)

15. Point to paste (P)

16. Press and release mouse button (BB)

9P + 3BB + 4B = 10.9
3.4 KLM Summary

	
	Good
	Bad

	Erasing Background Image
	2.6
	4.7

	Selecting an Object
	2.6
	3.7*

	Cloning an Area
	3.7
	10.9


*This process is variable and extends beyond what KLM is capable of predicting.  Guidance from test results will be necessary to predict future user reactions to this process.
4 GOMS Model

4.1 Erasing a Background

User Goals: Erase the background image

4.1.1 Good situation
1. Accomplish goal of selecting Magic Eraser.
2. Accomplish goal of clicking the background.

3. Returning with goal completed.
4.1.2 Bad Situation

1. Accomplish goal of focusing on the background.
2. Accomplish goal of selecting the Magic Wand.

3. Accomplish goal of selecting the object.

4. Accomplish goal of deleting the object.

5. Return with goal completed.
4.2 Selecting an Object

4.2.1 Good Situation

1. Accomplish goal of selecting the Magic Wand

2. Accomplish goal of selecting the object.

3. Return with goal completed.
4.2.2 Bad Situation

1. Accomplish goal of selecting the Lasso.

2. Accomplish goal of making a broad selection with the Lasso.

3. Accomplish goal of using quickmask to narrow selection.

4. Return with goal completed.
4.3 Cloning an Area onto Another Area
4.3.1 Good Situation

1. Accomplish goal of selecting stamp tool.

2. Accomplish goal of stamping the area to be cloned.

3. Accomplish goal of cloning that area onto the new area.

4. Return with goal completed.
4.3.2 Bad Situation

1. Accomplish goal of copying the area.

2. Accomplish goal of moving box to new area.

3. Accomplish goal of pasting the copied area into the new area.

4. Return with goal completed.

4.4 Subgoals
4.4.1 Accomplish goal of selecting Magic Eraser.

1. Locate Magic Eraser Icon on the Toolbar.

2. Move cursor to icon location.
3. Press the mouse button.

4. Return with goal completed.
4.4.2 Accomplish goal of selecting the Magic Wand.

1. Locate Magic Wand Icon on the Toolbar.

2. Move cursor to icon location.
3. Press the mouse button.

4. Return with goal completed.
4.4.3 Accomplish goal of selecting the Lasso.

1. Locate Lasso Icon on the Toolbar.

2. Move cursor to icon location.
3. Press the mouse button.

4. Return with goal completed.
4.4.4 Accomplish goal of selecting stamp tool.

1. Locate Stamp Tool Icon on the Toolbar.

2. Move cursor to icon location.
3. Press the mouse button.

4. Return with goal completed.
4.4.5 Accomplish goal of clicking the background.

1. Locate the background.

2. Move cursor to that location

3. Press the mouse button.

4. Return with goal completed.
4.4.6 Accomplish goal of focusing on the background.

1. Locate the background label on the layer window.

2. Move cursor to that location

3. Press the mouse button.

4. Return with goal completed.

4.4.7 Accomplish goal of selecting the object.

1. Locate the object to be selected.

2. Move cursor to that location

3. Press the mouse button.

4. Return with goal completed.

4.4.8 Accomplish goal of deleting the object.

1. Press the delete key.

2. Return with goal completed
4.4.9 Accomplish goal of making a broad selection with the Lasso.

1. Locate the object to be selected with the Lasso.

2. Click and drag around the object to select it.

3. Return with goal completed.
4.4.10 Accomplish goal of using quickmask to narrow selection.

1. Locate the quickmask button on the toolbar.

2. Move cursor to that location

3. Press the mouse button.

4. Locate the brush button on the toolbar.

5. Move cursor to that location

6. Press the mouse button.

7. Click and drag around the object as needed.
8. Return with goal completed.
4.4.11 Accomplish goal of stamping the area to be cloned.

1. Locate the area to be stamped from.
2. Move the cursor to that location.

3. Press the mouse button while holding alt.

4. Return with goal completed.
4.4.12 Accomplish goal of cloning that area onto the new area.

1. Locate the area to be stamped onto.

2. Move the cursor to that location.

3. Press and hold the mouse button.

4. Drag on new area as needed.

5. Return with goal completed.
4.4.13 Accomplish goal of copying the area.

1. Locate the selection tool.

2. Move cursor to that location.

3. Press the mouse button.

4. Locate the area to be selected.

5. Decide how large of a selection box to make.

6. Click and drag to create the box.

7. Locate the edit drop down menu.

8. Move the cursor to that location.

9. Press the mouse button.

10. Locate the copy function.

11. Move the cursor to that location.

12. Press the mouse button.

13. Return with goal completed.
4.4.14 Accomplish goal of moving box to new area.

1. Locate the box to be copied from.
2. Move the cursor to that location.

3. Press and hold the mouse button.

4. Locate where the box needs to be moved.

5. Drag the mouse cursor to that location.

6. Return with goal accomplished.
4.4.15 Accomplish goal of pasting the copied area into the new area.

1. Locate the edit drop down menu.

2. Move the cursor to that location.

3. Press the mouse button.

4. Locate the paste function.

5. Move the cursor to that location.

6. Press the mouse button.

7. Return with goal accomplished.

5 Test Results
5.1 Raw Data
	
	Sarah
	Vincent
	Sam

	
	Good
	Bad
	Good
	Bad
	Good
	Bad

	Erasing Background Image
	4
	9
	5
	8
	5
	7

	Selecting an Object
	2
	33
	1
	37
	1
	45

	Cloning an Area
	5
	15
	4
	13
	5
	10


5.2 Chart Displaying Raw Data
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5.3 Possible Complications
Some of the processes required that the particpant forgo any knowledge of shortcuts (IE: going to the edit toolbar and selecting copy instead of hitting ctrl-c).  The participant being forced to do this may have slowed down the process.
5.4 Possible Improvements
Multiple tests would perhaps normalize the differences in user’s times.  The selecting an object process was outside the scope of KLM, but was left in for variety.

6 Report Dialogue and Comparisons
6.1 Notes

Toolbar positioning, color schemes, icon clarity and many other factors go into differentiating KLM and GOMS from reality.  However, they are good tools to use to determine how many steps are necessary to use a function.  This knowledge, combined with logs and parses of which functions are used in a program, could be used to heavily streamline a program.
6.2 Complications

Because of the nature of the bad situations to select an object, a comparison of KLM and real time was not accurate.  There is no way to use KLM to describe the time intensive process of manipulating the Lasso and Quickstamp function to select an object.
6.3 KLM vrs Comparison Chart
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6.4 Conclusions
In the cases where the scope of KLM covers the scenario, it is fairly accurate at predicting the time.  KLM appeared to be much easier and readable than GOMs, which is to believed to be too delegating in its process.
