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1. Design Program Plan


1.1. System Purpose and Objectives


1.1.1. Needs Analysis

Customers need a way to purchase goods quickly and easily.  This interface meets that need.


1.1.2. Justification

Systems currently in place are slow and non-user friendly.  Several have insufficient user interaction, and designs that were not thought through very well.  The EZ Purchase 3000 eliminates confusion of the customer, and reduces checkout lines due to a speedy checkout.


1.2. Design Constraints

The EZ Purchase 3000 Control Panel Design Plan provides a method for developing a system for safe, effective, and efficient operation of the EZ Purchase 3000 with a high degree of user satisfaction.


1.2.1. Beginning and End of Task

The EZ Purchase 3000 is in a welcome screen state until a user approaches and either slides a card or places an index finger on the screen.  After the user approves the transaction, a thank you feedback screen is displayed, reverting after five seconds to the welcome screen and preparing for the next user.


1.2.2. Location of Task Performance

The user operates the EZ Purchase 3000 Control Panel indoors, in any location with sufficient hardware.  This is known as the standard operating location (SOL).


1.2.3.  Interaction of Task with Other Tasks

Proper functionality of the EZ Purchase 3000 requires that a user have a credit card, debit or check card.  The user also needs to have sufficient funds to cover the current purchase.  


1.2.4. Time Constraints

The system requires approximately 15 seconds for a transaction, moving from beginning to end with little to no waiting for the user.


1.2.5. Environmental Conditions

Acceptable environmental operating conditions consist of a temperature between 65 and 90 degrees F, less than 15% humidity, appropriate and sufficient lighting, and shelter from outside environmental influences.  Ideal environmental operating conditions consist of a temperature of 78 degrees F, 0% humidity, excess lighting, and complete isolation from any outside environmental influences.  This is known as the standard operating environment (SOE).


1.2.6. Socio-Political Considerations

Users of the EZ Purchase 3000 must have the ability to swipe a card through a card reader and/or place his/her index finger inside the box on the display.  Users also must know how to interact with a touch screen, including signing their name electronically.


1.2.7. Cost Constraints

The EZ Purchase 3000 Control Panel costs as follows:


Purchase Costs:

User Interface Hardware
$5,000.00

Installation Labor
$1,000.00

Total Purchase Cost:
$6,000.00

Continual Costs:

Credit Approval WAN Connection
$2,000.00
/year

Total Continual Cost:
$2,000.00
/year

Average System Life:

Average Uses
4
/hour

Average Uses
35,040
/year

Average Uses in System Life
500,000

Average Life of System:
14 years

Total System Cost:

Purchase Costs
$6,000.00


Continual Costs
$28,000.00

Total System Cost:
$34,000.00

Total System Cost:
$2,428.57
/year


1.2.8. Cost Per Transaction

$34,000 ÷ 500,000 transactions = $.06 /transaction


1.2.9. Personnel Availability

Because the EZ Purchase 3000 is located at or near cashier stands, there is always a cashier nearby to help everyday users of the system.  Cashiers have been trained in both the EZ Purchase 3000 and customer service, making every interaction ideal.  Cashier training also includes spoken and written English language, communication skills, along with any other training that may be specified from store to store.


1.2.10. Hazards

The placement of the EZ Purchase 3000 next to checkout lines prevents unplanned for circumstances greatly, such as children with paper clips.  The cashier standing by can observe for, and prevent these types of situations from arising.


1.2.11. Movement of Personnel and Equipment

Access to the EZ Purchase 3000 exists solely from the system itself.  No remote access is granted to anyone at anytime.


1.2.12. Basic Design Principles for EZ Purchase 3000

The EZ Purchase 3000 design conforms to the following principles:

1.2.12.1. Acceptable Workload

The EZ Purchase 3000 imposes on a user a workload well within limits for any general user.

1.2.12.2. Assurability

The EZ Purchase 3000 ensures absolute data quality by only offering selection inputs for all tasks except the signature.  This minimizes user error by only moving on with an acceptable response is provided. 

1.2.12.3. Brevity

The EZ Purchase 3000 accepts input and provides output in the clearest way possible to reduce confusion.  No system message is over 5 words in length, and no word is over 8 letters, minimizing the need for users to remember anything.

1.2.12.4. Compatibility

The EZ Purchase 3000 only accepts valid user input, thus no invalid user input can be processed, which reduces incompatibility to a minimum.  If a user cannot provide valid input, the EZ Purchase 3000 informs them that they can not continue without valid input.

1.2.12.5. Consistency

The EZ Purchase 3000 operates in a reliable, consistent, and predictable manor and provides a stable user interface environment.  The EZ Purchase 3000 utilizes Standard English for communication, along with the inclusion of a few Windows symbols and buttons to ease adaptability. 

1.2.12.6. Definition of Role

The EZ Purchase 3000 walks the user through the use of the system, captivating his/her attention until the transaction is complete.  At all times the EZ Purchase 3000 is extremely clear about what the user is supposed to be doing.

1.2.12.7. Flexibility and Adaptability

The EZ Purchase 3000 accommodates differences in users by familiarity.  If a user has used the system several times before, he/she should be able to navigate through a transaction in a matter of seconds.  If a new user approaches the system, EZ Purchase 3000 goes at his/her pace, allowing abundant time and explanation for the user to have a pleasant experience.

1.2.12.8. Feedback

The EZ Purchase 3000 provides instant feedback concerning user input and system status.  All buttons and selections are acknowledged using the Windows standard system.

1.2.12.9. Simplicity

The EZ Purchase 3000 accepts input and provides output in short, easy to understand methods.  All system message dialogs consist of a single, non-scrollable dialog box containing no more than five words.


1.3. Design Activities


1.3.1. Design Program Plan

Develop design approach and principles for the EZ Purchase 3000.


1.3.2. User Needs Analysis

Appraise capabilities of expected user and overall goals for the EZ Purchase 3000.  Analyze past designs for card reader systems, fingerprint systems, and other similar processing systems for pros and cons.


1.3.3. UCI Functional Specification

Develop specific design requirements of the EZ Purchase 3000.


1.3.4. UCI Concepts

Identify fundamental ideas behind the EZ Purchase 3000 design and develop a storyboard representation outlining the basic design approach and format.


1.3.5. UCI Design Studies and Trade-Offs

Simulate performance of comparable EZ Purchase 3000 designs as formulated in previous stages.  Evaluate these comparable systems for additional costs vs. added benefits.


1.3.6. UCI Design Specification

Specify layout for the EZ Purchase 3000 interface and appearance.


1.3.7. Design Verification

Identify qualities and standards for use in testing the EZ Purchase 3000.


1.3.8. User Acceptance Tests

Conduct tests to evaluate the EZ Purchase 3000 design’s performance using standards previously developed.  Identify pros and cons of the system.


1.3.9. Design Integration

Develop a plan for integration of the EZ Purchase 3000 Interface with the EZ Purchase 3000, verification of operation within established performance standards, and confirmation of reliability and user acceptance.


1.3.10. UCI Implementation Specification

Identify necessary tasks for implementation of the EZ Purchase 3000 design.  Develop end-user training documentation.


1.4. Schedules and Milestones


1.4.1. Design Program Plan

The Design Program Plan document should be completed by September 15, 2002.


1.4.2. User Needs Analysis

The User Needs Analysis should be completed by September 20, 2002.


1.4.3. UCI Functional Specification

The UCI Functional Specification should be completed by September 25, 2002.


1.4.4. UCI Concepts

The UCI Concepts should be completed by September 30, 2002. 


1.4.5. UCI Design Studies and Trade-Offs

The UCI Design Studies and Trade-Offs should be completed by October 5, 2002.


1.4.6. UCI Design Specification

The UCI Design Specification should be completed by October 10, 2002.


1.4.7. Design Verification

The Design Verification process should be completed by October 15, 2002.


1.4.8. User Acceptance Tests

The User Acceptance Tests should be completed by October 20, 2002.


1.4.9. Design Integration

The Design Integration should be completed by October 25, 2002. 


1.4.10. UCI Implementation Specification

The UCI Implementation Specification should be completed by November 5, 2002.


1.5. Resource Requirements


1.5.1. Personnel

Personnel needed for development of the EZ Purchase 3000 Interface includes a single GUI engineer, in charge of the development, and not more than two consultants at his disposal.  These consultants should include a Human Factors Engineer and a Computer Science Code Engineer


1.5.2. Hardware

Hardware needed for development of the EZ Purchase 3000 Interface includes a standard windows computer, minimum of 500Mhz, complete with all hardware necessary to operate normally.


1.5.3. Software

Software needed for development of the EZ Purchase 3000 Interface includes Microsoft Visual Basic version 6.0 or higher and Microsoft Word version 97 or higher.


1.5.4. Training

Training needed for the personnel before the development of the EZ Purchase 3000 Interface includes Microsoft Visual Basic version 6.0 or higher proficiency and Microsoft Word version 97 or higher proficiency.


1.5.5. Facilities

Facilities needed for development of the EZ Purchase 3000 Interface need to meet the requirements laid out in the descriptions of the SOL, 1.2.2, and SOE, 1.2.5.

2. User Needs Analysis


2.1. EZ Purchase 3000 Interface Mission Statement

The EZ Purchase 3000 Interface provides for quick and easy purchasing of goods and/or services from a vendor, resulting in shorter lines and a overall more enjoyable shopping experience.  The EZ Purchase 3000 Interface meets these goals by depending almost entirely upon itself, and relying on the user for only unavoidably needed information.


Function Analyses


2.1.1. EstablishLOC


2.1.1.1. Conditions

The EstablishLOC function is executed under normal and test operating conditions.


2.1.1.2. Subfunctions

The EstablishLOC contains no subfunctions.


2.1.1.3. Sequential Operations

The EstablishLOC function requires the following sequential events:

1) Display introductory screen
2) Remove credit/debit/check card from wallet or clean index finger
3) Slide card or press index finger on screen
4) System processes card or fingerprint
4) If necessary user selects type of card to continue transaction with
5) The transaction is started and the next appropriate screen is displayed


2.1.1.4. Functional Dependencies

All other functions depend on EstablishLOC completion.  If EstablishLOC is not completed successfully the user cannot continue to use the system.


2.1.1.5. Frequency

Medium: the EstablishLOC function completes exactly once per session.


2.1.1.6. Mission Criticality

High: Without successful completion of EstablishLOC no line of credit has been established, and nothing else can be done with the system.


2.1.1.7. Function Allocation

The user initiates the EstablishLOC function by swiping a credit/debit/check card or pressing his/her index finger to the screen.  The system proceeds to process the card or fingerprint.  If necessary, the user selects the type of card they wish to proceed with.  The system then brings up the next appropriate screen for the user.


2.1.1.8. Gross User Tasks

The user:
1) Provides a card or fingerprint to the system
2) User may need to select the card type they wish to proceed with
2) Waits for the next appropriate screen to display

Authentication


2.1.1.9. Conditions

The Authentication function is executed under normal and test operating conditions.


2.1.1.10. Sub functions

The Authentication function contains the Debit and Signature sub functions. 


2.1.1.11. Sequential Operations

The Authentication function requires the following sequential events:
1) If a fingerprint was used then the user is forwarded directly to the Confirmation function.
1) If a Debit card was used then the user must enter his/her pin
2) The system begins approval processing for credit line
3) User simultaneously signs the screen
4) The system validates the signature and stores it electronically
5) The system receives appropriate authentication information and the next appropriate screen is displayed


2.1.1.12. Functional Dependencies

The Confirmation function depends on the Authentication function.


2.1.1.13. Frequency

Medium: the Authentication function completes exactly once per session.


2.1.1.14. Mission Criticality

High: Without successful completion of Authentication no line of credit has been established, and nothing else can be done with the system.


2.1.1.15. Function Allocation

The system initiates the Authentication function directly after leaving the EstablishLOC function. If the user swiped a debit card then the user is be asked for his/her pin number.  The system proceeds to authenticate and authorize a transaction in the amount specified while the user signs the screen. The system then brings up the next appropriate screen for the user.


2.1.1.16. Gross User Tasks

The user: 
1) If a fingerprint was used the user is forwarded to the Confirmation function
1) If a debit card was used then the user enters his/her pin
2) The user signs the screen

Confirmation


2.1.1.17. Conditions

The Confirmation function is executed under normal and test operating conditions.


2.1.1.18. Sub functions

The Confirmation function contains no sub functions.


2.1.1.19. Sequential Operations

The Confirmation function requires the following sequential events:
1) The system displays the amount to be charged to the users credit line of choice
2) The user chooses yes or no in accordance to the charges
3) Feedback is displayed for user satisfaction
4) The system returns to it’s default screen to wait for another transaction


2.1.1.20. Functional Dependencies

No functions depend on the Confirmation function.


2.1.1.21. Frequency

Medium: the Confirmation function completes exactly once per session.


2.1.1.22. Mission Criticality

High: Without successful completion of Confirmation the user has not confirmed charges to his/her card and the transaction cannot take place.


2.1.1.23. Function Allocation

The system initiates the Confirmation function directly after the Authentication function is completed.  The user is prompted to confirm the amount to be charged to his/her card.  The user answers yes or no to this confirmation message, completing or canceling the transaction respectively.


2.1.1.24. Gross User Tasks

The user:
1) Confirms or rejects the amount shown on the screen to be charged to his/her card
2) Reads appropriate feedback screen

Analysis of Comparable System

Card readers at Wal-Mart, HEB, Lowe’s

The EZ Purchase 3000 is not an original idea, and similar products do exist, however the efficiency of similar products is far below that of the EZ Purchase 3000.  The EZ Purchase 3000 has goals of customer satisfaction and speed in mind, while the similar systems were designed with confusing functions and tasks.


2.1.2. Procedures

All operations are manually input, including choosing which method to pay with, signing the screen, providing a fingerprint, and approving the transaction.  


2.1.3. Instructions

The EZ Purchase 3000 walks users through nearly every step, with simple, short instructions.  At all times a cashier is nearby to assist the user if they do not understand how to use the system.  All tasks are complete able by the vast majority of the population with no assistance from a trained cashier.


2.1.4. Personnel Required to Operate

The EZ Purchase 3000 requires no additional store personnel to maintain or operate.  The training given to standard cashiers is more than enough to cover all needs of the users in reference to the system.  Customers should use the EZ Purchase 3000 much more than cashiers, however of the personnel, the cashiers should use the system the most.


2.1.5. Training Required to Operate

A short one-hour training class on the EZ Purchase 3000 should be given to all store employees before implementation.  This one-hour course should cover every possible branch, giving the personnel hands on experience with every aspect of the system.  While the typical cashier should use the system much more than a manager or stocker, the manager and stocker should still be required to attend training in order to prepare for an unmanned checkout station.  In the case of an unmanned checkout station error, the customer should need the help of the closest store employee, be it cashier, manager, or stocker.


2.1.6. Tasks or Activities Performed

The EZ Purchase 3000 requires users to perform several manual tasks before the transaction is completed.  These tasks may or may not all need to be completed due to different payment method possibilities.  The tasks in sequential order are as follows:
1) Select a method of payment, card or fingerprint
2) Use the method of payment, slide card or press finger to screen
3) Select sub-method of payment if multiple options are available
4) Sign screen
5) Confirm amount to be charged to line of credit


2.1.7. Information Input

The users input into the EZ Purchase 3000 decides which method of payment to use, what their digital signature looks like, and the confirmation of the amount of the purchase.


2.1.8. Information Output

The output of the EZ Purchase 3000 is sent to two places.  First it is given to the user via information screens.  Second, different information is sent to the credit card company associated with the user’s line of credit, in order that the transaction may be completed.


2.1.9. Body Control and Support

Support for neither the users or the cashiers should be needed for the EZ Purchase 3000.  This is due to the short nature of the average transaction length.  Users are required to be able to support themselves for the length of the transaction, or for approx 15 seconds.


2.1.10. Reach and Clearance

The design of the check out lines inside current stores for which the EZ Purchase 3000 is designed is more than adequate to address all reach and clearance needs.  Even the needs of the handicapped are met easily enough because of the already accommodating circumstances the EZ Purchase 3000 is installed under.


2.1.11. Task Demands

The EZ Purchase 3000 is designed to work properly with the least user input possible.  This minimizes dependency on the user, however means the tasks that are left are crucial to the correct operation or results of the system.  The difficulty of the tasks is very low, able to be performed by a child of approximately 10 years old.  They consist mainly of pressing a touch screen in the correct place at the correct time.


2.1.12. Environmental Characteristics

The environmental conditions needed to use the system are the same as defined in the SOL, 1.2.2, and SOE, 1.2.5.


2.1.13. Task Stressors

The transaction, while short in length, requires the user’s attention span during the entire time.  The design of the system itself encourages this, by bringing up the next important screen before the user has time to look away, captivating the user’s attention and creating an even faster transaction.  In the case that a line of credit reaches it’s maximum amount, the user will most likely be upset and or stressed.


2.1.14. Operational Stressors

Failure to complete a transaction on the EZ Purchase 3000 does not have catastrophic results.  In the case of a user error the user causing the halting of a transaction, the user can simply start over with his transaction at the beginning, and complete it correctly, using the right input.  This may be a slight stressor for the individual in line behind him/her, however this is the current case even without the implementation of the EZ Purchase 3000.


2.1.15. User Acceptance

User acceptance of the EZ Purchase 3000 is very high.  People do not like lines, and with EZ Purchase 3000 reducing lines, allowing them to purchase goods and services faster, and get back to the important aspects of their lives, is more than satisfactory to the users.

Users


2.1.16. Roles of Users

The customers are the primary users of the EZ Purchase 3000, leaving the cashiers in a distant second place, with all other staff using the system a negligible number of times.


2.1.17. User Interactions

All interaction between the user and the EZ Purchase 3000 is physical and in the check out line.  The only other interaction with the system is whenever it contact the line of credit for approval and charging purposes.


2.1.18. User Constraints

The system puts the least possible number of constraints on the user, besides a minimal transaction time.  A maximum transaction time exists in a non-intentional form.  If the system is left unattended for over one minute, the system cancels the current transaction and returns to the default screen.


2.1.19. User Aids

The EZ purchase 3000 monitors and validates all user input in order to speed and aid the user in the transaction process.  In addition a cashier is always nearby in order to assist the user if the need arises.


2.1.20. User Categories

Anyone wishing to purchase goods and/or services at a store with the EZ Purchase 3000 is a potential user.  This creates a varied user base, making criteria for the system necessarily simple.


2.1.21. User Characteristics

There is no typical user of the EZ Purchase 3000.  Since anyone can purchase goods at a store with the EZ Purchase 3000, potentially every human with a credit line is a user.  The following is a potential break down of certain user groups:

2.1.21.1. Sex

In all possibility the next user of the system could be a woman or a man.  Some users would undoubtedly wish to be defined as both or neither, although this percentage lies below the other two.  While either sex may take part in using the EZ Purchase 3000, neither has an advantage/disadvantage in its operation.

2.1.21.2. Species

Since aliens do not exist, and animals do not have status to gain credit, nobody except humans could possibly successfully use the EZ Purchase 3000 as it is intended.  Seeing eye dogs, for the blind, cannot operate the system, and as such the cashier should assist the customer in this situation.

2.1.21.3. Sensory Capacity

The EZ Purchase 3000 is a non-color display, rendering it a binary on or off LCD.  Examples of such displays are on non-color palm pilots, pagers, cell phones, and digital clocks.  While some of these may be a binary display with color, such as a cell phone with green text, the EZ Purchase 3000 has only two colors, black and off.

2.1.21.4. Cognitive Ability

Some non-human races possess only a limited ability to address simultaneous stimuli.  Control Panel design is as linear as possible to avoid confusing potential users.

2.1.21.5. Manual Dexterity

Disabilities in the motor skills reflexes, or dexterity, do not cause a large problem in the use of the EZ Purchase 3000.  Not only are all of the buttons centrally located and easily within reach of the user, but the cashier standing nearby can assist the user if needed.

Task Analysis


2.1.22. Initiate Transaction


2.1.22.1. Function:  EstablishLOC


2.1.22.2. Task Number:  T1


2.1.22.3. Task Statement

In order to start the transaction with the system the user can perform one of two tasks.  The user can slide his/her card through the card reader in the appropriate position, speed and direction.  The user could alternatively place his/her index finger on the touch screen display of the system, in order to provide a fingerprint to identify the user and his/her line of credit by.


2.1.22.4. Mode of Performance


2.1.22.4.1. Preceding Task

None


2.1.22.4.2. Following Task

Select Line of Credit (T2) or PIN Entry (T3) or Signature (T4) or Confirm Purchase (T5)


2.1.22.5. Location of Task Performance

The user performs the Initiate Transaction in the SOL, 1.2.2.


2.1.22.6. Communication Requirement

The system displays a default screen welcoming the customer and asking them to initiate the transaction by sliding a card or pressing their index finger to the screen.


2.1.22.7. Information Requirement

The user provides a valid input, either a card or fingerprint.


2.1.22.8. Performance Requirements

The user performs the task procedure without error and produces a valid input.


2.1.22.9. Contingencies

If the user initiates the transaction by providing valid input to the system then the system advances to (T2) or (T3) or (T4), depending on the user input.  If the user’s card has multiple lines of credit associated with it, the user proceeds to (T2) and is asked to select a line of credit to continue with.  Else if the input has a single line of credit available then the system advances to (T3) or (T4), again dependent upon the user input.  If the line of credit is debit, then the user is advanced to (T3), else the user is advanced to (T4).  Else if the user chose to enter (T1) via fingerprint input, then the system advances to (T5).


2.1.22.10. Feedback

The screen immediately changes to the next necessary screen, advising the user that the system is ready to continue.

Select Line of Credit Task


2.1.22.11. Function:  EstablishLOC


2.1.22.12. Task Number:  T2


2.1.22.13. Task Statement

In order to select a line of credit, the user must position the mouse over the option he/she wishes to select, and click once with the left mouse button.  This is known as the Standard Selection Procedure (SSP).


2.1.22.14. Method of Performance


2.1.22.14.1. Preceding Task

Initiate Transaction (T1)


2.1.22.14.2. Following Task

Enter PIN (T3) or Signature (T4) or Cancel Transaction (T6)


2.1.22.15. Location of Task Performance

The user performs the Select Line of Credit Task in the SOL, 1.2.2.


2.1.22.16. Communication Requirements

The system displays a screen with the text “Select Line of Credit” at the top, and each of the available options beneath as buttons.


2.1.22.17. Information Required

The user must select a line of credit.


2.1.22.18. Performance Requirements

The user must select a single line of credit in order to continue.  Since the interface makes it impossible to select more than one, input does not need to be validated in that way.  The only way the user can advance to the next task is if he/she selects a line of credit using the SSP, 2.5.2.3.


2.1.22.19. Contingencies

If the user selects “Credit” from the list of available options, then the system advances to (T4).  If the user selects “Debit” from the list of available options, then the system advances to (T3).  If the user selects “Check” from the list of available options, then the system advances to (T4).  If the user selects “Cancel” then the system advances to (T6).


2.1.22.20. Feedback

When the user selects a button, feedback is be given in the standard Windows method of the button appearing to be pressed down.  When the user releases the button the screen immediately changes to the next necessary screen, advising the user that the system is ready to continue.  This is known as the Standard Method of Feedback, SMF.

Enter PIN Task


2.1.22.21. Function:  EstablishLOC


2.1.22.22. Task Number:  T3


2.1.22.23. Task Statement

In order to enter his/her PIN number, the user must select the four digits of the PIN in the SSP, 2.5.2.3.  If the user makes an error while entering his/her PIN number, the user can empty the box in error by selecting it using the SSP, 2.5.2.3.


2.1.22.24. Mode of Performance


2.1.22.24.1. Preceding Task

Initiate Transaction (T1) or Select Line of Credit (T2)


2.1.22.24.2. Following Task

Signature (T4) or Cancel Transaction (T6)


2.1.22.25. Location of Task Performance

The user performs the Enter PIN Task in the SOL, 1.2.2.


2.1.22.26. Communication Requirement

The system displays a screen with the text “Enter PIN Number” at the top, four blank text boxes for the four digits in the PIN, and a numeric keypad.


2.1.22.27. Information Required

The user must fill all four of the text boxes by selecting numbers from the keypad using the SSP, 2.5.2.3.  The number entered must be verified as the user’s actual PIN number for the line of credit chosen.


2.1.22.28. Performance Requirements

The user must fill the four empty text boxes with his/her PIN number as described above.  The PIN must be valid.  When the fourth text box is filled, the user is automatically be advanced to the next appropriate task.


2.1.22.29. Contingencies

If the user enters his/her PIN number as described above, and the PIN is valid, the system advances to (T4).  If the user selects “Cancel” then the system advances to (T6).


2.1.22.30. Feedback

The feedback consists of the SMF, 2.5.2.10, in addition to the user’s numeric keypad input displaying in one of the four text boxes, as a visual confirmation that a button was pressed.  The actual value of the PIN numbers are not to be shown in the boxes, only a text symbol associated commonly with passwords, the “*” symbol.

Signature Task


2.1.22.31. Function:  Authentication


2.1.22.32. Task Number:  T4


2.1.22.33. Task Statement

In order to obtain authentication for the user the signature of the user must be obtained.  This is accomplished in this single task.  The user must sign the screen on the line provided, using the mouse for a pen.  This clumsy method would be replaced in the implementation of the EZ Purchase 3000 with the obviously needed pen.


2.1.22.34. Mode of Performance


2.1.22.34.1. Preceding Task

Initiate Transaction (T1) or Select Line of Credit (T2) or Enter PIN (T3)


2.1.22.34.2. Following Task

Confirm Purchase (T5) or Cancel Transaction (T6)


2.1.22.35. Location of Task Performance

The user performs the Signature Task in the SOL, 1.2.2.


2.1.22.36. Communication Requirements

The system displays a screen with the text “Sign Here:” on the side, adjacent to a line left blank for the user’s signature.  In addition along the top of the screen a progress bar shows the current situation of the approval process.


2.1.22.37. Information Required

The user must provide his/her valid signature in order to have the transaction approved.


2.1.22.38. Performance Requirements

The user must sign the screen without error in order to continue on to the confirmation part of the transaction.  If a user does encounter error in the process then the user can click the back button on the confirmation task, and ca change their signature then.


2.1.22.39. Contingencies

If the user signs the screen on the line, then the system advances to (T5).  If the user selects “Cancel” then the system advances to (T6).  The user need select no other option in order to continue with the transaction. 


2.1.22.40. Feedback

The screen immediately changes to the next necessary screen, advising the user that the system is ready to continue.

Confirm Purchase Task


2.1.22.41. Function:  Confirmation


2.1.22.42. Task Number:  T5


2.1.22.43. Task Statement

In order to insure the desire of the user to spend his/her money on the purchase at hand, and to keep vendors honest, the user needs to indicate that the amount shown on the screen of the EZ Purchase 3000 is all right to be charged to his/her line of credit.  This is achieved by selecting the “Yes” button using the SSP, 2.5.2.3.


2.1.22.44. Mode of Performance


2.1.22.44.1. Preceding Task

Initiate Transaction (T1) or Signature (T4)


2.1.22.44.2. Following Task

None or Cancel Transaction (T6)


2.1.22.45. Location of Task Performance

The user performs the Confirm Purchase in the SOL, 1.2.2.


2.1.22.46. Communication Requirement

The system displays a screen with the text “Is $##.## ok?” at the top, with the # signs being replaced with the numbers representing the cost of the user’s total purchase.  Beneath this text there are two buttons for the user to choose from, “Yes” and “No”.


2.1.22.47. Information Requirement

The user must provide a yes or no answer by selecting “Yes” or “No” using the SSP.


2.1.22.48. Performance Requirements

The user must confirm or deny the amount of the purchase before the transaction can be completed.  Failure to complete this task has the same result as never initiating a transaction in the first place. 


2.1.22.49. Contingencies

If the user selects “Yes”, then the system advances to (T1), and waits at the default screen for another user to initiate a transaction.  If the user selects “No”, then the system advances to (T6).  If the user selects “Cancel” then the system advances to (T6).


2.1.22.50. Feedback

The feedback for the Confirm Purchase Task consists of the SMF, 2.5.2.10.

Cancel Transaction Task


2.1.22.51. Function:  All


2.1.22.52. Task Number:  T6


2.1.22.53. Task Statement

In order to cancel a transaction, and save money, the user must select “Cancel Transaction” using the SSP, 2.5.2.3.


2.1.22.54. Mode of Performance


2.1.22.54.1. Preceding Task

Select Line of Credit (T2) or Enter PIN (T3) or Signature (T4) or Confirm Purchase (T5) 


2.1.22.54.2. Following Task

Initiate Transaction (T1), Select Line of Credit (T2) or Enter PIN (T3) or Signature (T4) or Confirm Purchase (T5)


2.1.22.55. Location of Task Performance

The user performs the Cancel Transaction in the SOL, 1.2.2.


2.1.22.56. Communication Requirement

The system displays a screen with the text “What would you like to do?” at the top.  Beneath this text are two buttons clearly labeled, “Cancel Transaction” and “Continue With Transaction”.


2.1.22.57. Information Required

The user must provide a valid selection of either of the two buttons.


2.1.22.58. Performance Requirements

The user must provide a valid selection of either of the two buttons in order to continue.  This task’s completion is crucial to the transaction if the user ever needs to perform it.  Because of these standards the layout is done in the most understandable way possible, to avoid user confusion.


2.1.22.59. Contingencies

If the user selects “Cancel Transaction” then the system advances to (T1).  If the user selects “Continue With Transaction” then the system advances to whichever task it came from.  This could be (T2), (T3), (T4), or (T5).


2.1.22.60. Feedback

The feedback for the Cancel Transaction Task consists of the SMF, 2.5.2.10.

Error Task


2.1.22.61. Function:  All


2.1.22.62. Task Number:  T7


2.1.22.63. Task Statement

In order to report an error to the user, the error task is necessary.  The user can read the necessary information and continue on with his/her transaction as if the error had never appeared.  In order to continue with a transaction, the user must select “Ok” using the SSP, 2.5.2.3.


2.1.22.64. Mode of Performance


2.1.22.64.1. Preceding Task

Initiate Transaction (T1) or Enter PIN (T3) or Signature (T4) 


2.1.22.64.2. Following Task

Initiate Transaction (T1) or Enter PIN (T3) or Signature (T4) or Cancel Transaction (T6)


2.1.22.65. Location of Task Performance

The user performs the Cancel Transaction in the SOL, 1.2.2.


2.1.22.66. Communication Requirements

The system displays a screen with the text appropriate to the error the user has caused at the top.  Beneath this text is a button clearly labeled, “Ok”. 


2.1.22.67. Information Required

The user provides a selection of the “Ok” button.


2.1.22.68. Performance Requirements

The system requires different input than the user gave, thus the user must be informed of this before he/she can continue his/her transaction.  The “Ok” button must be selected using the SSP in order to continue with a transaction.


2.1.22.69. Contingencies

If the user selects the “Ok” button, then the system advances to the preceding task to acquire new user input.  This could be (T1), (T3), or (T4).  If the user selects the “Cancel Transaction” button then the system advances to (T6)


2.1.22.70. Feedback

The feedback for the Cancel Transaction Task consists of the SMF, 2.5.2.10.

Design Analysis


2.1.23. Executive Summary

 
The system begins in an idle/waiting state.  Upon approaching the system the user selects the type of payment he/she wishes to use and proceeds to interface with the system in the appropriate manner.  This could be in one of two ways.  The first method of deciding payment options is by swiping the appropriate card.  The second is by pressing an index finger against the touch screen.  From here if the user has multiple lines of credit associated with his/her input then he/she must select the appropriate one to use.  If a user has only one line of credit then the select line of credit task is skipped.  If the user swiped a debit card then the user is queried for his/her PIN number.
 
In the next function, the authentication function, the user needs to provide a signature while the system approved his/her purchase.  The user signs the touch screen with a stylus pen, digitally recording the signature for a comparison if needed.
 
If the user completes the signature task successfully, then he/she is queried for only one more response, an approval on the amount to be charged.  The user has the opportunity to stop the transaction until this point.  After the transaction is confirmed then there is no way to turn back and decide not to purchase the goods/services.  The transaction is completed and the system returns to the default idle state.
 
At any point if the user provides invalid input then an error screen shows the user what he/she did wrong, and explain how to give valid input for the specific task he/she was failing to complete.
 
At any point the user may cancel the transaction by clicking the cancel transaction button in the bottom left hand corner of the screen.  This takes the user to the cancel function task, where he/she can confirm the cancellation.  If the user confirms the cancellation then the system returns to the default idle state.

State Change Diagram
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User-Computer Interface Functional Specification


2.2. Interface Display Characteristics

Test and development system display properties must have a viewable area of at least 17”, true 32-bit color, and a resolution more than 800x600 but not to exceed 1600x1200.  The EZ Purchase 3000 has different qualifications, as the display is a VDT specially made for the system itself.  The EZ Purchase 3000 VDT needs to be a set 600x600 resolution, 32 bit-color, and exactly 4x4 inches.


2.3. Interface Control Characteristics

The EZ Purchase 3000 handles user input through a touch screen interface.  Since no touch screen interface is available for testing and development, the interface simulates using a standard Windows environment.  The mouse takes the place of the user’s finger, and acts as the pointer throughout the development of the system.  Since touch screens are very easy to work with in development, the last phase of testing with a touch screen included should be relatively painless. 


2.4. Interface Language Characteristics

The EZ Purchase 3000 is only available in the United States of America, and as such only provides English as a communication language between itself and the user.  A user must be proficient in English, as stated in 1.2.9, in order to use the EZ Purchase 3000.


2.5. Interface Procedural Characteristics

Use of the EZ Purchase 3000 is highly sequential in manor.  While there are several different patterns that can be explored based on varied input, the route always has the general effect of Select a Line of Credit, Confirm Purchase.  The EZ Purchase 3000 tries to eliminate all possible extra button pushes and selections while not removing any capabilities of the user, as discussed in the trade off analysis.


2.6. Interface Training and Help Characteristics

The EZ Purchase 3000 prides itself on user friendliness and user capability without training.  Given the basic nature of the tasks, and the pleasing manor all information is conveyed in, the need for training or help is minimal.  The EZ Purchase 3000 is designed for anyone to be able to use it, with minimal requirements outlined in 2.4.  These requirements are met by nearly 99.7% of the people using EZ Purchase 3000, and the other .3% are assist able by a cashier at the time of his/her purchase.

Develop UCI Design Concepts


2.7. Default/Idle Screen


2.7.1. Screen Display Concepts


2.7.1.1. Display Organization

Prototype formats for the Default/Idle screen, associated with Initiate Transaction Task (T1), are found in Appendix A.1.  The final layout, as seen in Appendix B.1, was developed from one of these prototypes.


2.7.1.2. Coding

The Default/Idle screen contains two symbols as seen in Appendix A.1.  The first of these is a representation of the EZ Purchase 3000 itself, in order to help the user understand the orientation of the system.  The second is an image representing a credit card, with a magnetic strip across the side.  This symbol helps the user to understand the needed orientation of the card in relation to the EZ Purchase 3000.  This helps to create speedier transactions with the system.


2.7.1.3. Layout and Format

Layout of the Default/Idle screen follows or closely resembles the prototype as laid out in Appendix A.1.


2.7.1.4. Interscreen Relationships

No screen typically precedes the Default/Idle screen in a typical setting.  It is possible, in a crowded environment, that the Default/Idle screen could be preceded by the final screen of the previous transaction.


2.7.2. Interaction and Transaction Concepts

A transaction is started from the default/idle screen and continued throughout the rest of the interaction with the system.  The task associated with this is Initiate Transaction Task (T1)


2.7.3. Procedure and Decision Aid Concepts

Procedure and Decision Aids are discussed in detail in section 5.  In short, there are few Procedure or Decision Aids needed for this task.

Select Line of Credit Screen


2.7.4. Screen Display Concepts


2.7.4.1. Display Organization

Prototype formats for the Select Line of Credit screen, associated with Select Line of Credit Task (T2), are found in Appendix A.2.  The final layout, as seen in Appendix B.2, was developed from one of these prototypes.


2.7.4.2. Coding

There are no specific symbols in the Select Line of Credit Screen.


2.7.4.3. Layout and Format

There are two – three command buttons on the Select Line of Credit Screen, arranged in vertical alignment with equal width and height.  The user can select any of the choices. The title text is centered at the top of the screen.  There is a command button in the bottom left labeled cancel.  These title and cancel button locations are to be known as the Standard Object Placement (SOP).


2.7.4.4. Interscreen Relationships

The Select Line of Credit Screen may or may not appear during the course of the transaction, dependent on the user’s initial input.  The title text and cancel button on this screen are similar in all screens except the Default/Idle Screen, 4.1, and the Cancel Transaction screen, 4.7.


2.7.5. Interaction and Transaction Concepts

Interaction between the system and the user occurs on the Select Line of Credit Screen.  The interaction consists of the user selecting one of the two-three command buttons he/she is prompted with, or selecting the cancel button.


2.7.6. Procedure and Decision Aid Concepts

Procedure and Decision Aids are discussed in detail in section 5.  In short, there are few Procedure or Decision Aids needed for this task.

Enter PIN Screen


2.7.7. Screen Display Concepts


2.7.7.1. Display Organization

Prototype formats for the Enter PIN screen, associated with Enter PIN Task (T3), are found in Appendix A.3.  The final layout, as seen in Appendix B.3, was developed from one of these prototypes.


2.7.7.2. Coding

There are no overly unusual symbols on the Enter PIN screen.  There is a numeric keypad that users select numbers on using the mouse.  There are additionally ‘*’ symbols that become visible whenever the user enters each digit of his/her PIN number.  


2.7.7.3. Layout and Format

Layout of the Enter PIN Screen follows or closely resembles the prototype as laid out in Appendix A.3.


2.7.7.4. Interscreen Relationships

The Enter PIN screen is only accessed whenever the user initially chooses a debit card to work with.  After the user has entered his/her PIN number the system advances to the signature screen in order to continue with the transaction.


2.7.8. Interaction and Transaction Concepts

The interaction on the Enter PIN Screen is crucial to the successful completion of a transaction involving a debit card.  The user interacts with the screen in order to correctly enter his/her four digit PIN number in such a way that it can be verified with the debit company.  The screen automatically advances to the Signature Screen upon entering of the fourth digit.


2.7.9. Procedure and Decision Aid Concepts

Procedure and Decision Aids are discussed in detail in section 5.  In short, there are few Procedure or Decision Aids needed for this task.

Signature Screen


2.7.10. Screen Display Concepts


2.7.10.1. Display Organization

Prototype formats for the Signature screen, associated with the Signature Task (T4), are found in Appendix A.4.  The final layout, as seen in Appendix B.4, was developed from one of these prototypes.


2.7.10.2. Coding

The Signature Screen contains a few unorthodox symbols.  A progress bar is located at the bottom of the screen with the word “Approving” inside it.  As the system goes through the process of approving the card, the progress bar turns from light to dark accordingly.  Next to the progress bar there is a numeric progress percent indicator.  The indicator increases with each advance of the progress bar, through numbers like 10%, 20%, and so on.  Also located on this screen is a place for the user to sign his/her name.  There is a large X, followed by a line for the user to sign on.  This is the common procedure for asking for a signature.


2.7.10.3. Layout and Format

Layout of the Signature Screen follows or closely resembles the prototype as laid out in Appendix A.4.


2.7.10.4. Interscreen Relationships

The interaction on the Signature Screen is crucial to the successful completion of any transaction involving a card.  The user needs to sign the screen in order to complete the transaction, giving the user a strong sense of security and safety in using a card to pay for products and services.  The Signature Screen is said to be completed upon successful acquisition of both a signature, and approval from the card company.  The system advances to the Confirmation Screen upon the latter of these two processes being completed.


2.7.11. Interaction and Transaction Concepts

The Signature Screen is displayed for any transaction involving a card.  Because of the necessity of acquiring a signature, this screen and corresponding task is required in order to successfully complete the transaction.


2.7.12. Procedure and Decision Aid Concepts

There are few to no decisions to make in association with the Signature Screen.  Procedure tradeoffs are discussed in section 5.

Confirm Purchase Screen


2.7.13. Screen Display Concepts


2.7.13.1. Display Organization

Prototype formats for the Confirm Purchase Screen, associated with the Confirm Purchase Task (T5), are found in Appendix A.5.  The final layout, as seen in Appendix B.5, was developed from one of these prototypes.


2.7.13.2. Coding

There are no overly unusual symbols on the Confirm Purchase Screen.  All buttons and display messages are displayed in the standard Windows format.


2.7.13.3. Layout and Format

Layout of the Confirm Purchase Screen follows or closely resembles the prototype as laid out in Appendix A.5.


2.7.13.4. Interscreen Relationships

The Confirm Purchase Screen appears at some point during every transaction with the EZ Purchase 3000.  This is a necessary step in order for the user to consciously recognize how much money he/she is attempting to spend.  Upon completion of the Confirm Purchase Screen, the system advances to either the Cancel Transaction Screen, or the Error Screen.  If the user advances to the Error Screen, instead of displaying an error message the screen displays a thank you message, with only an ok button.


2.7.14. Interaction and Transaction Concepts

The Confirm Purchase Screen is displayed in each and every transaction with the system.  The user simply approves or denies the amount of the purchase.


2.7.15. Procedure and Decision Aid Concepts

There is one decision to make in association with the Confirm Purchase Screen.  Procedure tradeoffs are discussed in section 5.

Cancel Transaction Screen


2.7.16. Screen Display Concepts


2.7.16.1. Display Organization

Prototype formats for the Cancel Transaction Screen, associated with the Cancel Transaction Task (T6), are found in Appendix A.6.  The final layout, as seen in Appendix B.6, was developed from one of these prototypes.


2.7.16.2. Coding

There are no overly unusual symbols on the Cancel Transaction Screen.  All buttons and display messages are displayed in the standard Windows format.


2.7.16.3. Layout and Format

Layout of the Cancel Transaction Screen follows or closely resembles the prototype as laid out in Appendix A.6.


2.7.16.4. Interscreen Relationships

The Cancel Purchase Screen is accessible from nearly all other screens throughout the transaction.  The user can cancel the transaction at any time up until the Confirm Purchase Task has been completed.  The Cancel Transaction Screen has two following Screens possible.  First, if the user proceeds to cancel the transaction, then the system returns to the Default/Idle Screen.  If the user proceeds to continue with the transaction, in essence, cancel the cancellation, then the system returns the user to the screen from which he/she came from.


2.7.17. Interaction and Transaction Concepts

The Cancel Transaction Screen represents a single button click from the user.  The user either chooses to continue or cancel the transaction.


2.7.18. Procedure and Decision Aid Concepts

There is one decision to make in association with the Cancel Transaction Screen.  Procedure tradeoffs are discussed in section 5.


2.8. Error Screen


2.8.1. Screen Display Concepts


2.8.1.1. Display Organization

Prototype formats for the Error Screen, associated with the Error Task (T7), are found in Appendix A.7.  The final layout, as seen in Appendix B.7, was developed from one of these prototypes.


2.8.1.2. Coding

There are no overly unusual symbols on the Error Screen.  All buttons and display messages are displayed in the standard Windows format.


2.8.1.3. Layout and Format

Layout of the Error Screen follows or closely resembles the prototype as laid out in Appendix A.7.


2.8.1.4. Interscreen Relationships

The Error Screen can only be reached from about half on the screens in the system.  In each case, the only option is to return to that screen from which the user came.  The possible screens to return to are the Default/Idle Screen, the Enter PIN screen, and the Signature Screen.


2.8.2. Interaction and Transaction Concepts

The Error Screen represents a single button click.  The user must press the Ok button in order to continue.


2.8.3. Procedure and Decision Aid Concepts

The Error Screen is a decision aid in and of itself.  It assists the user in completing the previous task successfully.  There are no decisions to make while at the Error Screen, as there is only one way out, the Ok button.  Therefore no decision aids are needed.

Design Studies and Tradeoffs


2.9. Default/Idle Screen


2.9.1. Tradeoff Criteria

The most important attribute of the Default/Idle Screen is the instant understandability and usability.  After testing both of the screen prototypes shown in Appendix A.1.1 and A.1.2, A.1.1 showed to be more comprehensible than A.1.2, however neither of them met the requirement to the desired amount.  


2.9.2. Tradeoff Study

In paper studies neither of the prototype screens produced satisfactory results.  A third, more efficient screen was designed.  This third screen, as seen in Appendix B.1, is much easier to understand after only a glance.  This makes task performance much higher, in addition to raising user satisfaction 


2.10. Select Line of Credit Screen


2.10.1. Tradeoff Criteria

The most important attribute of the Select Line of Credit Screen is usability prompt response from the user.  The prototype for this screen, as seen in Appendix A.2, was found to be missing one major concept upon user testing.  If the user’s card had both Credit and Check available, but not Debit, then the screen placed a large gap in between the two options, where the Debit button would have been located.


2.10.2. Tradeoff Study

The gap was removed, and upon selecting a card with any of the three options available, the Select Line of Credit Screen is displayed in the most uniform manner possible.  Studies have shown that users prefer uniformity, and the user satisfaction level increased after this was changed.  The final Select Line of Credit Screen can be seen in Appendix B.2.


2.11. Enter PIN Screen


2.11.1. Tradeoff Criteria

The most important attributes of the Enter PIN Screen is user satisfaction of security and ease of use.  The design prototype shown in Appendix A.3 was implemented into the EZ Purchase 3000 exactly as shown.  Upon testing amongst various users, several requested a clear button to be added to the numeric keypad.


2.11.2. Tradeoff Study

The “0” on the numeric keypad was shifted over to make room for a “Clear” button.  The “Clear” button removes all of the previously entered PIN digits, still represented by “*”.  Studies showed users were more satisfied with the Enter PIN Screen with the “Clear” button than without.  The final Enter PIN Screen with the “Clear” button can be seen in Appendix B.3.


2.12. Signature Screen


2.12.1. Tradeoff Criteria

The most important attributes of the Signature Screen is user satisfaction of security and quick understandability.  The design prototype shown in Appendix A.4 was implemented into the EZ Purchase 3000 exactly as shown.  Upon testing amongst various users, several did not understand the progress bar clearly upon a first glance.  This reduced speed of transaction and made necessary a modification.


2.12.2. Tradeoff Study

A small symbol was added to the side of the progress bar, which represents a percentage complete of the approval process.  After this symbol was added, additional tests showed that the users understood the meaning of the progress bar much more speedily.  The final Signature Screen with the percent symbol in place can be seen in Appendix B.4.


2.13. Confirm Purchase Screen


2.13.1. Tradeoff Criteria

The most important attribute of the Confirm Purchase Screen is user satisfaction of security and quick understandability.  No substantial changes were made between the prototype for this screen, seen in Appendix A.5, and the final version of the screen, seen in Appendix B.5.


2.13.2. Tradeoff Study

No tradeoffs were needed for the Confirm Purchase Screen


2.14. Cancel Transaction Screen


2.14.1. Tradeoff Criteria

The most important attribute of the Cancel Transaction screen is user satisfaction.  If a user has reached this screen, then it is either by causing an error, or he/she wishes to change his/her mind about spending money.  In order to save the sale and treat the customer fairly, the screen was designed to be the most pleasing possible, yet most understandable possible.  This design mainly followed the prototype as laid out in Appendix A.6.

2.14.2. Tradeoff Study

Throughout several studies and tests, the command button labels were changed to the following.  “Cancel Transaction” and “Continue With Transaction”  These labels leave no room for misunderstanding the meaning of the buttons, while the previous ones, “Cancel” and “Continue”, were unclear due to the title of the Screen, “Cancel Transaction”.  In latter studies, no user misunderstood the meaning of the buttons, and saved errors and transaction time.  The final Cancel Transaction Screen can be seen in Appendix B.6.


2.15. Error Screen


2.15.1. Tradeoff Criteria

The most important attribute of the Error Screen is immediate user understandability.  The entire purpose of the Error Screen dictates that there is only one way out, if the user decides to continue the transaction, and informs them of the incorrect way in which he/she entered data.  The design closely followed the prototype as laid out in Appendix A.7.


2.15.2. Tradeoff Study

In testing, no users had any difficulty with the Error Screen.  No changes were made from the prototype, because no change was needed.  The final Error Screen can be seen in Appendix B.7.

UCI Design Specification


2.16. Display Design

All screens are direct representations or derivatives thereof of the prototype layouts shown in Appendix A.  All fonts are between 16pt and 24pt, respective to the area of the screen and importance of the message.  The title of a screen is consistently 24pt, while text on the command buttons is 14pt, and other informational text on the screen is 18pt.  All other various text is sized as seen fit at the time of design.  All text is written in Times New Roman font.  All colors match from screen to screen, with most text being yellow, and backgrounds maroon with a golden yellow border.  These colors and backgrounds can be viewed in Appendix B.


2.16.1. Default/Idle Screen

The Default/Idle Screen has a title with the text “Please Slide Card or Place Index Finger on Display” in 24pt Times New Roman font.  Beneath the title are two images, one of a thumbprint, and one of the EZ Purchase 3000.  The images are approximately equal in height and width.


2.16.2. Select Line of Credit Screen

The Select Line of Credit Screen has a title with the text “Select Line of Credit” in 24pt Times New Roman font.  Beneath the title are either two or three buttons, depending on the user’s input to the Start Transaction Task.  The buttons read “Credit”, “Debit”, “and/or “Check” in 14pt Times New Roman font.  In the bottom left hand corner of the screen there is a “Cancel” button in 14pt Times New Roman font.

2.16.3. Enter PIN Screen

The Enter PIN screen has a title with the text “Enter PIN Number” in 24pt Times New Roman font.  Beneath the title are four blank spaces standing out individually because of their borders in 14pt Times New Roman font.  Beneath these four spaces is a representation of a keypad, as shown in Appendix A.3, except with a “Clear” button as described in 5.3.2 in 14pt Times New Roman font.  In the bottom left hand corner of the screen there is a “Cancel” button in 14pt Times New Roman font.


2.16.4. Target Selection Screen

The Signature Screen has a title with the text “Sign Below” in 24pt Times New Roman font.  Beneath the title is a label with the text “X______”, representing a place for the user to sign, in 36pt Times New Roman font.  Beneath this label there is a progress bar denoting stage of the approval process.  The bar consists of the word “Approving”, with each letter in a different label box in 14pt Times New Roman font.  As the time spent on the screen increases, the progress bar becomes “full” by one by one changing the background and foreground color associated with each label.  To the right of this progress bar there is a label with a percentage representation of the completeness of the approval process in 14pt Times New Roman font.  In the bottom left hand corner of the screen there is a “Cancel” button in 14pt Times New Roman font.


2.16.5. Confirm Purchase Screen

The Confirm Purchase Screen has a title with the text “Is $##.## ok?” in 24pt Times New Roman font.  Beneath the title are two command buttons, “Yes” and “No”, in 14pt Times New Roman font.  In the bottom left hand corner of the screen there is a “Cancel” button in 14pt Times New Roman font.


2.16.6. Cancel Transaction Screen

The Cancel Transaction Screen has a title with the text “Are you sure” in 24pt Times New Roman font.  Beneath the title are two command buttons, “Cancel Transaction” and “Continue with Transaction” in 14pt Times New Roman font.


2.16.7. Error Screen

The Error Screen has a title with the text “Error!” in 24pt Times New Roman font.  Beneath the title is a label with text specific to the error the user caused in 18pt Times New Roman font.  In the bottom left hand corner of the screen there is a “Cancel” button in 14pt Times New Roman font.


2.17. Input Device Design

All screens use the Standard Input Devices described in Section 3.2.


2.18. Interactive Dialogue Design

Almost all dialogue between the system and the user is built into the various screens.  Standard Windows Dialog boxes are never used throughout the system.  The Error Screen (T7) is somewhat like a dialog box, but represents all unconventional dialog between the system and the user, including all errors.  By this method all screens involved in the system have the same theme, improving overall user satisfaction.


2.18.1. Default/Idle Screen

If the user submits an unrecognized card the system responds with the Error Screen with the following properties:
Title:
Unrecognized Card
Prompt:
The card used is not recognized.  Please try again.
Buttons:
A single button with the text “Ok” which returns the user to the


Default/Idle Screen
Images:
None

If the user submits an invalid card the system responds with the Error Screen with the following properties:
Title:
Invalid Card
Prompt:
The card used is not valid.  A different card is necessary to continue.
Buttons:
A single button with the text “Ok” which returns the user to the


Default/Idle Screen
Images:
None

If the user submits an unrecognized fingerprint the system responds with the Error Screen with the following properties:
Title:
Unrecognized Fingerprint
Prompt:
The fingerprint used is not recognized.  Please try again
Buttons:
A single button with the text “Ok” which returns the user to the


Default/Idle Screen.
Images:
None

If the user submits an unrecognized fingerprint the system responds with the Error Screen (T7) with the following properties:
Title:
Invalid Fingerprint
Prompt:
The fingerprint used is not valid.  A different form of payment is


Necessary to continue.
Buttons:
A single button with the text “Ok” which returns the user to the


Default/Idle Screen.
Images:
None


2.18.2. Select Line of Credit Screen

If the user selects the “Cancel” button then the system responds with the Cancel Transaction Screen (T6) with the following properties:
Title:
Are You Sure
Prompt:
None
Buttons:
A button labeled “Cancel Transaction”, which returns the user to


the Default/Idle Screen, and a button labeled “Continue with


Transaction” which returns the user to the Select Line of Credit


Screen.

Images:
None


2.18.3. Enter PIN Screen

If the user enters an invalid PIN then the system responds with the Error Screen (T7) with the following properties:
Title:
Error!
Prompt:
Invalid PIN
Buttons:
A single button with the text “Ok” which returns the user to the


Enter PIN Screen.

Images:
None

If the user selects the “Cancel” button then the system responds with the Cancel Transaction Screen (T6) with the following properties:
Title:
Are You Sure
Prompt:
None
Buttons:
A button labeled “Cancel Transaction”, which returns the user to


The Default/Idle Screen, and a button labeled “Continue with


Transaction” which returns the user to the Enter PIN Screen.

Images:
None



2.18.4. Signature Screen

If the user selects the “Cancel” button then the system responds with the Cancel Transaction Screen (T6) with the following properties:
Title:
Are You Sure
Prompt:
None
Buttons:
A button labeled “Cancel Transaction”, which returns the user to


The Default/Idle Screen, and a button labeled “Continue with


Transaction” which returns the user to the Signature Screen.

Images:
None

2.18.5. Confirm Purchase Screen

If the user selects the “No” button then the system responds with the Cancel Transaction Screen (T6) with the following properties:
Title:
Are You Sure
Prompt:
None
Buttons:
A button labeled “Cancel Transaction”, which returns the user to


the Default/Idle Screen, and a button labeled “Continue with


Transaction” which returns the user to the Signature Screen.

Images:
None

If the user selects the “Cancel” button then the system responds with the Cancel Transaction Screen (T6) with the following properties:
Title:
Are You Sure
Prompt:
None
Buttons:
A button labeled “Cancel Transaction”, which returns the user to


the Default/Idle Screen, and a button labeled “Continue with


Transaction” which returns the user to the Signature Screen.

Images:
None


2.19. Decision Aid Design

All screens have some type of decision aid to help the user.  Command buttons have been labeled in the most understandable way possible.  Text prompts are unambiguous and concise.  The original goals of numbers of words per message and numbers of characters per word have been met and exceeded.  All decision aids, in addition to dialog messages, are obvious when looking at the display prototypes and final designs in Appendix A and Appendix B.


2.20. Procedures Design Criteria

The design does not deviate from the state change diagram in 2.5.2 in the prototype state.  Any changes in the program design from the prototype design are discussed in section 9.


2.21. Training Design Criteria
To successfully complete a transaction with the EZ Purchase 3000, a user needs no special training whatsoever.  In all circumstances a cashier is standing by close to the system so in the case of any confusion whatsoever the cashier can assist the user.  The training level of the cashier is minimal; simply a few successful uses of the system should prove all that is needed.  Maintenance and special responsibilities are under a different category than users, and thus the training required for them is not discussed here. 

Design Verification


2.22. Mission

Test users of the system attempt to buy various goods and services with payment by credit cards, debit cards, and check cards both by swiping them and registering his/her fingerprints.


2.23. Mission Conditions

Test users perform the test cases under normal operating conditions.


2.24. Functions and Tasks

During testing, the user sequentially performs the following tasks:
1) Choose a card to swipe in the Initiate Transaction Task (T1).
2) Satisfy the conditions of any given error screen.
3) If prompted, perform the Select Line of Credit Task (T2).
4) If Debit is chosen, complete the Enter PIN Task (T3).
5) Satisfy the conditions of any given error screen.
6) Sign the screen completing the Signature Task (T4).
7) Approve the transaction by performing the Confirm Purchase Task (T5)
8) Confirm that the system returns to the Default/Idle Screen


Variations:

3a) Cancel the transaction by completing the Cancel Transaction Task (T6)

4a) Cancel the transaction by completing the Cancel Transaction Task (T6)

6a) Cancel the transaction by completing the Cancel Transaction Task (T6)

7a) Cancel the transaction by completing the Cancel Transaction Task (T6)

2.25. Performance Measures

System performance is measured quantitatively in terms of reaction time, error rate, and time to learn.  System performance is measured subjectively in terms of retention over time and user satisfaction.


2.26. Standards of Performance


2.26.1. Reaction Time

Considering a test user who has never seen the EZ Purchase 3000 before the following reaction time goals apply.  The user should spend no longer than seven seconds on any individual screen making a selection.  The user should spend no more than one minute total interaction time with the system in order to complete one transaction.


2.26.2. Error Rate

The error rate of the test user should be at or below two error messages per three tasks completed.  The test user should make no more than three total errors in order to complete one transaction.


2.26.3. Time to Learn

The time to learn of the test user should be at or below two minutes, corresponding with between two and five successful completed transactions.


2.26.4. Retention Over Time

The time to refamiliarize an already experienced user with the system should be at or below one minute.  The experienced user should have completed between two and four transactions in that time.


2.26.5. User Satisfaction

The satisfaction level of the test user should be at or above a pleasant overall experience with the EZ Purchase 3000.  Realistically speaking, a user is not going to specifically shop at one store or another because of the EZ Purchase 3000, however if users show a higher level of satisfaction with the EZ Purchase 3000 then with other comparable systems, then stores should take notice and incorporate the EZ Purchase 3000 into their environment.


2.27. Data Acquisition and Recording Requirements

2.27.1. Reaction Time

Data is collected painlessly through test code added into the system.  The system takes note of the time when a screen is displayed, and the time when the screen is removed.  The data is written into a file for later analysis.

2.27.2. Error Rate

Data is collected painlessly through test code added into the system.  The system has a counting variable, numerrors, which begins at zero and is incremented every time the user receives an error screen.  The data is written into a file for later analysis.

2.27.3. Time to Learn

Data is collected after the user has completed testing of the system in the form of a questionnaire.  Copies of the questionnaire can be found in Appendix C.

2.27.4. Retention Over Time

Data is collected after the user has completed testing of the system in the form of a questionnaire.  The questionnaire addresses Retention Over Time to the best of our ability without calling users back for a second interview.  Copies of the questionnaire can be found in Appendix C.

2.27.5. User Satisfaction

Data is collected after the user has completed testing of the system in the form of a questionnaire.  Copies of the questionnaire can be found in Appendix C.

2.28. Simulation Methods
All system testing is performed in an environment meeting the standards of the SOL, 1.2.2, and the SOE, 1.2.5.  The EZ Purchase 3000 is tested on a computer system at or above the specifications outlined in 1.5.2.  The testing is in an environment similar to that of a noisy crowded store that the EZ Purchase 3000 would typically be operated near or inside.

User Acceptance Tests

2.29. Individual User Controlled Tests
Individualized User Controlled Tests were administered by the System Designer.  Several individuals, with minimal interaction with the System Designer, interacted with the system in such a way as to find design flaws and inconsistencies.  The tests were successful, and flaws in the design were found.  These flaws and their corrections are discussed in 10.4.  Individual evaluation forms can be viewed in Appendix C.2.


2.30. Field Evaluation

Field Evaluations were administered by the System Designer per the requirements laid forth in 7.6.  All individual evaluation forms can be viewed in Appendix C.3.


2.30.1. Demographic Data

There were six individuals chosen to take part in the small group evaluation process. The individuals were selected amongst various individuals using the MCS 366 and MCS 363 computer labs between December 5th and December 6th.  Of these six individuals, exactly three were male and three female.  All subjects showed an interest in completing the evaluation and verification process, including the two page survey.  Unfortunately, only one of the individuals whom tested the system was above 35 years old, leaving a vast majority of the results up to the younger test subjects.  All hard test user data is available in Appendix C.4.


2.30.2. Objective Data

2.30.2.1. Reaction Time

Average Reaction Time, calculated from all twelve test user’s results, is exactly 5.94 seconds.  These results are well within the acceptable tolerance set forth in 7.5.1.
2.30.2.2. Error Rate

No errors were encountered during the individual or small group testing phases.  These results are well within the acceptable tolerance set forth in 7.5.2.

2.30.2.3. Time to Learn

Average Time to Learn, calculated from all twelve test user’s results, is exactly 47.53 seconds.  These results are well within the acceptable tolerance set forth in 7.5.3.


2.30.3. Subjective Data

2.30.3.1. Retention Over Time

All users indicated a high expected retention over time.  When asked in the questionnaire, users felt they would be able to perform the same tasks after six months of not using the system.  These results are well within the acceptable tolerance set forth in 7.5.4.


2.30.3.2. User Satisfaction

Most users indicated a high level of satisfaction after using the EZ Purchase 3000.  The percentage satisfaction determined by the questionnaire was 91.13%.  These results are slightly outside of the acceptable tolerance set forth in 7.5.5.


2.31. Conclusions
Overall responses concerning the color scheme and general interface of the displays were very good.  Several users wrote positive comments about the colors, however one disagreed with the rest.  Test user 5 gave a very in descriptive response about disliking the color choices.

One user, test user 11, suggested that we should have had the thumbprint option working in order to test the interface.  After explaining the situation to him, however, he settled down and calmly proceeded with the rest of the test procedure.  Although all users had positive feedback on the system, several also had negative experiences which did not cause a bad experience with the system, but lowered the overall level of satisfaction.

Test user 2 suggested that I remove phrases from the buttons, referring to the request for evaluation of the system.  The phrases consist of “I want my voice to be heard!” and “I’m the strong silent type.”  In reconsideration, the staff of the EZ Purchase 3000 agrees with test user 2, and has decided to remove the phrases.
Test user 3 expressed a unique concern across the test user population.  She suggested that she felt insecure using the system, and that it felt too “general” in use.  This was not an expected comment, however to the common user it is a very valid concern.  Do you trust a cartoon style program when it comes to your credit card or fingerprint?  Several users have expressed dissatisfaction with Windows XP’s new cartoon style look.  As we continue into the future, however, more and more software will become more aesthetically pleasing, becoming more round and “cartoonish” overall.

Test user 6 claimed that this system is very similar to current systems.  The EZ Purchase 3000 staff respectfully disagrees with user 6.  The only sections of the EZ Purchase 3000 available to test were the interface and functionality.  Since the main difference between the EZ Purchase 3000 and current systems, the fingerprint, was unavailable to test, then the staff sees why a test user would claim current systems and the EZ Purchase 3000 are the same.  The staff feels that this is an interface only concern, and when the product is finalized, users will feel much more satisfied with the EZ Purchase 3000 then with current systems.

User 8 felt that the font was too large.  In order to make the system more usable by everyone, however, this aspect of the system can not be changed.  In short, the staff would rather people with poor vision be able to use the system then for users to be aesthetically pleased by the font.

Overall, user feedback was very positive.  No errors were found in logic.  No single part of the system was pointed out repeatedly, giving a good overall consistency.

UCI and System Software Integration

2.32. Integration Criteria

The focus on integration within the EZ Purchase 3000 is between the Interface Design, outlined in this document, and the hardware to eventually be sold as completed product.  This integration is aided by the commonalities between the testing hardware and final hardware, with minor differences.  Some of the differences consist of a touch screen instead of a pointing device, a card reader instead of a menu selection system, and other various small integration inconsistencies.


2.33. Integrations of Primary Concern
The integration of primary concern is the card reader device with the interface.  The card reader needs to provide data in a format understandable to the interface, and vice versa, in order to complete successful transactions.  


2.34. Standards Verification
The EZ Purchase 3000 Interface conforms to MIL-STD-1472D in all ways except the following:


2.34.1. 1.3.  On-line guidance

Users shall be provided on-line data and command indices, and dictionaries, to guide selection and composition for data and command entries.  Definitions of allowable options, system capabilities, procedures, and ranges of values shall be displayable at the user’s request.


2.34.1.1. Deviation

The EZ Purchase 3000 provides no on-line help to assist the user.  


2.34.1.2. Justification

At all times of user interaction with the EZ Purchase 3000 there should be a cashier trained in use of the system nearby, in order to assist the user with any complications.  This is declared in 1.2.9 and 6.6


2.34.2. 1.7.  Computer Failure

In the event of partial hardware/software failure, the program should allow for orderly shutdown and establishment of a check-point so restoration can be accomplished without loss of computing performed to date.


2.34.2.1. Deviation

The EZ Purchase 3000 does not accommodate for unplanned shutdown or system software/hardware failure.  No check-points are established to return to upon system restart.


2.34.2.2. Justification

Given a hardware/software failure occurs it is best not to boot up to a check-point in the middle of a user’s transaction, because the user may very well have already left.  Due to the need for security the best resolution to an unexpected failure is to have the user move to another identical system and begin his/her transaction again.


2.34.3. 2.1.8.1.  Control

Systems employing cursors shall provide cursor control capability. The user should be able to adjust the sensitivity of the cursor movement to be compatible with the required task and user skills.


2.34.3.1. Deviation

The EZ Purchase 3000 does not allow users to set preferences in accommodation to cursor control and movement speed.

2.34.3.2. Justification

The end product of the EZ Purchase 3000 has no ability to adjust cursor control because it will not incorporate a cursor at all.  The incorporated LCD is a touch screen, as outlined in 3.2.

2.34.4. 4.3.13.  Flexible Data Entry

When multiple data items are entered as a single transaction, the user shall be allowed to re-enter, change, or cancel any item before taking a final ENTER action.


2.34.4.1. Deviation

The EZ Purchase 3000 Enter PIN screen does not allow a user to re-enter, change, or cancel any item before taking a final ENTER action.  The Enter PIN screen limits users to re-entering, changing, or canceling all items or no items, in the form of a “Clear” button.


2.34.4.2. Justification

Because the items in question are a PIN number, and unreadable to the user, in order to prevent incorrect PIN numbers from being sent across the networks, only a “Clear” button is available to the user.  In addition to the user not being able to read the encoded PIN number on the screen, the amount of data entry for a PIN number is minimal.  The extra effort from the user allows the system to operate more efficiently, and provides the user more satisfaction.

2.34.5. 6.1.g.  Prompt Use

If a user repeats an entry error, the second error message should be revised to include a noticeable change so that the user may be certain that the computer has processed the attempted correction.


2.34.5.1. Deviation

The EZ Purchase 3000 has a single error screen for each error, making no accommodation to the user for entering invalid data twice in a row.


2.34.5.2. Remedy

The EZ Purchase 3000 needs to be modified in a way to have twice as many error screens, the current set, plus a second set related to incorrect or invalid input twice in a row.  This second set can simply be a renaming of the caption on the current error screens.

2.34.6. 8.12.  Help

In addition to explicit error management aids (labels, prompts, advisory messages) and implicit aids (cuing), users should be able to obtain further on-line guidance by requesting HELP. Following the output of a simple error message, users should be permitted to request a more detailed discussion at levels of increasing detail.


2.34.6.1. Deviation

The EZ Purchase 3000 has a single error screen for each error, making no accommodation to the user who needs additional help.


2.34.6.2. Remedy

The second set of error messages, as discussed above, can be accommodating to this increasing level of help as well.  The second error screen needs to go more in depth, and be accessible from the first error screen, in addition to appearing upon the second set of invalid data.  In addition, the requirements in 8.12.1, 8.12.2, and 8.12.3 must be met when adding this help functionality.

2.34.7. 9.3.  Hard Copy

The user shall have the capability to obtain a paper copy of the exact contents of the alphanumeric or digital graphic display in those systems where:


2.34.7.1. Deviation

The EZ Purchase 3000 has no way for a user to make a hard copy of any screen.


2.34.7.2. Justification

Although record keeping could be considered required in the case of credit and purchases, the records can be kept in an alternative way to hard copies of the screen.  Each and every transaction completed with the EZ Purchase 3000 provides the customer with a copy of a receipt of that purchase.  This receipt, although not containing a hard copy of all screens interacted with, provides all necessary information to the user.

3. UCI Implementation Specification Development

3.1. Development of Training Requirements

3.1.1. Job Requirements

Due to the extremely easy nature of the EZ Purchase 3000, no job requirements above and beyond the normal job requirements of the place of employment are necessary.

3.1.2. Course Requirements

The EZ Purchase 3000 training course should be offered to newly hired or those individuals deemed necessary by the place of employment implementing the system.  The course is not offered by the EZ Purchase 3000 staff, and the content is entirely up to the management of the place of employment.

3.1.3. Training System Requirements

Due to the availability and common use of the EZ Purchase 3000, any place of employment implementing the system should have several systems throughout the store.  If needed, EZ Purchase 3000 staff will provide a demo machine in order to allow potential customers to evaluate the system.

3.2. User Documentation

No User Documentation is to be provided to the user for training or familiarization purposes.  The user may freely interact with the system under the supervision of a cashier if a user needs to be trained for some unforeseen reason.

3.3. UCI Implementation Requirements

The UCI is to be implemented into the EZ Purchase 3000 in full with the following exceptions

3.3.1. Thank You Task

The Thank You Task is not to be implemented into the final EZ Purchase 3000 product because one of the main goals listed is speed and efficiency.  The user does not need a task that thanks him/her for his/her purchase.

3.3.2. Evaluation Task

The Evaluation Task is not to be implemented into the final EZ Purchase 3000 product because one of the main goals listed is speed and efficiency.  The developers of EZ Purchase 3000 used the Evaluation Screen and Task in the development process, finding user feedback and test run results.  This screen is not to be implemented because the test run results and user feedback has already been obtained.

3.4. UCI Implementation Specifications

Several changes were required throughout the UCI Implementation process.  Listed below by change are the different parts of this document which have been altered since conception.  The changes are marked in bold face print, so as to easily identify them.

3.4.1. Change of Task Order

The order of the Signature Task (T4) and the Confirm Purchase Task (T5) were switched in the sequential aspect of the user.  From this point forward, users complete the Confirm Purchase Task (T5) directly before completing the Signature Task (T4).  The following changes are needed in order to update this document.

3.4.1.1. 2.4.1.9.  Contingencies

If the user initiates the transaction by providing valid input to the system then the system advances to (T2) or (T3) or (T5), depending on the user input.  If the user’s card has multiple lines of credit associated with it, the user proceeds to (T2) and is asked to select a line of credit to continue with.  Else if the input has a single line of credit available then the system advances to (T3) or (T5), again dependent upon the user input.  If the line of credit is debit, then the user is advanced to (T3), else the user is advanced to (T5).  Else if the user chose to enter (T1) via fingerprint input, then the system advances to (T5).

3.4.1.2. 2.4.2.4.2.  Following Task

Enter PIN (T3) or Confirm Purchase (T5) or Cancel Transaction (T6)

3.4.1.3. 2.4.2.9.  Contingencies

If the user selects “Credit” from the list of available options, then the system advances to (T5).  If the user selects “Debit” from the list of available options, then the system advances to (T3).  If the user selects “Check” from the list of available options, then the system advances to (T5).  If the user selects “Cancel” then the system advances to (T6).

3.4.1.4. 2.4.3.4.2.  Following Task

Confirm Purchase (T5) or Cancel Transaction (T6)

3.4.1.5. 2.4.3.9.  Contingencies

If the user enters his/her PIN number as described above, and the PIN is valid, the system advances to (T5).  If the user selects “Cancel” then the system advances to (T6).

3.4.1.6. 2.4.4.4.2  Following Task

Initiate Transaction (T1) or Cancel Transaction (T6)

3.4.1.7. 2.4.4.9.  Contingencies

If the user signs the screen on the line, then the system advances to (T1).  If the user selects “Cancel” then the system advances to (T6).  The user need select no other option in order to continue with the transaction.

3.4.1.8. 2.4.5.4.2  Following Task

Signature (T4) or Cancel Transaction (T6)

3.4.1.9. 2.4.5.9.  Contingencies

If the user selects “Yes”, then the system advances to (T4).  If the user selects “No”, then the system advances to (T6).  If the user selects “Cancel” then the system advances to (T6).

3.4.1.10. 2.5.1.  Executive Summary

 
The system begins in an idle/waiting state.  Upon approaching the system the user selects the type of payment he/she wishes to use and proceeds to interface with the system in the appropriate manner.  This could be in one of two ways.  The first method of deciding payment options is by swiping the appropriate card.  The second is by pressing an index finger against the touch screen.  From here if the user has multiple lines of credit associated with his/her input then he/she must select the appropriate one to use.  If a user has only one line of credit then the select line of credit task is skipped.  If the user swiped a debit card then the user is queried for his/her PIN number.
 
In the next function, the confirmation function, the user needs to provide a confirmation of the charges.  If the user chooses to continue with the transaction, then he/she signs the touch screen with a stylus pen, digitally recording the signature for a comparison if needed.
 
The user has the opportunity to stop the transaction until this point.  After the signature is obtained then there is no way to turn back and decide not to purchase the goods/services.  The transaction is completed and the system returns to the default idle state.
 
At any point if the user provides invalid input then an error screen shows the user what he/she did wrong, and explain how to give valid input for the specific task he/she was failing to complete.
 
At any point the user may cancel the transaction by clicking the cancel transaction button in the bottom left hand corner of the screen.  This takes the user to the cancel function task, where he/she can confirm the cancellation.  If the user confirms the cancellation then the system returns to the default idle state.

3.4.1.11. 2.5.2.  State Change Diagram
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3.4.2. Added Thank You Task (T8) and Evaluation Task (T9)

After paper tests, it was decided that an eighth and ninth task were needed.  Both tasks would be specific to the interface design, and not included in the final system production.  The eighth task would thank the user for his/her purchase, and ask them to complete an evaluation of the EZ Purchase 3000.  The ninth task would be an evaluation screen, with slider bars for usability and efficiency.  The evaluation screen would also display the numbered results from the user’s interaction with the system, including reaction time and error rate.  The following changes are needed in order to update this document.

3.4.2.1. 2.4.4.4.2  Following Task

Thank You (T8) or Cancel Transaction (T6)

3.4.2.2. 2.4.4.9.  Contingencies

If the user signs the screen on the line, then the system advances to (T8).  If the user selects “Cancel” then the system advances to (T6).  The user need select no other option in order to continue with the transaction.

3.4.2.3. 2.4.8.  Thank You Task


2.4.8.1.  Function:  Confirmation


2.4.8.2.  Task Number:  T8


2.4.8.3.  Task Statement

In order to secure the knowledge to the user of the amount of money spent on the purchase at hand, and to keep vendors honest, the user is shown that the amount shown on the screen of the EZ Purchase 3000 has been charged to his/her line of credit.  This task also secures the knowledge of the user in whether or not he/she wishes to evaluate the EZ Purchase 3000 by the user selecting “I want my voice to be heard!” or “I’m the strong silent type.” Using the SSP, 2.5.2.3.


2.4.8.4.  Mode of Performance


2.4.8.4.1.  Preceding Task

Signature (T4)


2.4.8.4.2.  Following Task

Initiate Transaction (T1) or Evaluation (T9)


2.4.8.5.  Location of Task Performance

The user performs the Thank You Task in the SOL, 1.2.2.


2.4.8.6.  Communication Requirement

The system displays a message with text “$##.### has been charged to your account.”  Beneath this text there is another message with text “Would you like to evaluate the EZ Purchase 3000?”.  Beneath this message are be two buttons for the user to choose from, “I want my voice to be heard!” and “I’m the strong silent type”.


2.4.8.7.  Information Requirement

The user must provide a yes or no answer by selecting “I want my voice to be heard!” or “I’m the strong silent type” using the SSP.


2.4.8.8.  Performance Requirements

The user must confirm or deny the desire to evaluate the EZ Purchase 3000 before continuing.  Failure to complete this task leaves the system deadlocked in this state forever.


2.4.8.9.  Contingencies

If the user selects “I want my voice to be heard!”, then the system advances to (T9).  If the user selects “I’m the strong silent type”, then the system advances to (T1).  If the user selects “Cancel” then the system advances to (T1).


2.4.8.10.  Feedback

The feedback for the Thank You Task consists of the SMF, 2.5.2.10.

3.4.2.4. 2.4.8.  Evaluation Task


2.4.8.1.  Function:  Confirmation


2.4.8.2.  Task Number:  T9


2.4.8.3.  Task Statement

In order to secure the knowledge to the user of the overall experience of using the EZ Purchase 3000, the Evaluation Task asks users to rate the EZ Purchase 3000 on a scale in the areas of Efficiency and Usability by moving two slider bars to the positions corresponding to his/her satisfaction using the SSP, 2.5.2.3.


2.4.8.4.  Mode of Performance


2.4.8.4.1.  Preceding Task

Thank You Task (T8)


2.4.8.4.2.  Following Task

Initiate Transaction (T1) 


2.4.8.5.  Location of Task Performance

The user performs the Evaluation Task in the SOL, 1.2.2.


2.4.8.6.  Communication Requirement

The system displays a message with text “Please complete the evaluation.”  Beneath this text are two slider bars, one labeled Efficiency and the other labeled Usability.


2.4.8.7.  Information Requirement

The user must provide a information from the two slider bars, and a selection of the Submit button using the SSP, 2.5.2.3.


2.4.8.8.  Performance Requirements

The user must provide a choice between Submit and Cancel in order to continue.  Failure to complete this task leaves the system deadlocked in this state forever.


2.4.8.9.  Contingencies

If the user selects “Submit”, then the system advances to (T1).   If the user selects “Cancel” then the system advances to (T1).


2.4.8.10.  Feedback

The feedback for the Evaluation Task consists of the SMF, 2.5.2.10.
3.4.2.5. 6.1.8.  Thank You Screen

The system displays a message with text “$##.### has been charged to your account.”  Beneath this text there is another message with text “Would you like to evaluate the EZ Purchase 3000?”.  Beneath this message are be two buttons for the user to choose from, “I want my voice to be heard!” and “I’m the strong silent type”.

3.4.2.6. 6.1.9.  Evaluation Screen

The system displays a message with text “Please complete the evaluation.”  Beneath this text are two slider bars, one labeled Efficiency and the other labeled Usability.

3.4.2.7. 2.5.2.  State Change Diagram
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3.5. Product

Upon full integration of the EZ Purchase 3000, the system should be sold for an approximate cost of $3500, similar to many magnetic card readers today.  The system accepts fingerprints or credit/debit/check cards for processing, and connect a user seamlessly to his/her funds elsewhere.  The EZ Purchase 3000 is one more step on the way to a more convenient, satisfying and overall better society.

Appendices

Design Concept Sketches


A.1. Default/Idle Screen (T1)


A.1.1. Screen A
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A.1.2. Screen B
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A.2. Select Line of Credit Screen (T2)
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A.3. Enter PIN Screen (T3)
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A.4. Signature Screen (T4)
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A.5. Confirm Purchase Screen (T5)
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A.6. Cancel Transaction Screen (T6)
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A.7. Error Screen (T7)
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Screen Specifications

A.8. Default/Idle Screen
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A.9. Select Line of Credit Screen
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A.10. Enter PIN Screen
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A.11. Signature Screen
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A.12. Confirm Purchase Screen
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A.13. Cancel Transaction Screen
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A.14. Error Screen
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A.15. Thank You Screen
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A.16. Evaluation Screen
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Evaluation Forms and Results


A.17. Individual and Small Group Evaluation Form

EZ Purchase 3000 Interface Design Verification


Thank you for your generosity in volunteering to be a test user of the EZ Purchase 3000 Interface Design.  This beta test consists of a brief test run through the system, and a short questionnaire afterwards in order to assess the strengths and weaknesses of the EZ Purchase 3000 Interface Design.  Please follow the directions as accurately as you can.  You must complete the test run and questionnaire without any input, advice or answered questions from anyone else, in order to accurately obtain the lowest level of test data.

Phase I:
Familiarize Yourself With the EZ Purchase 3000


The EZ Purchase 3000 Interface should already be running when you are seated at a test computer.  During this phase you are allotted two minutes to explore the software in order to assist you in the test run.

Phase II:
Test Run


  It is Thanksgiving Day and your wife/husband forgot to get the cranberry sauce.  Dinner is served in 20 minutes and the grocery store is 8 minutes away.  All you have in your pocket is a Discover Card, which happens to be a Credit/Debit Card, although you only ever use Debit.  It’s time to see how the EZ Purchase 3000 can help you.  Please do not deviate from the procedure or ask anyone for assistance during this phase.
1)
Approach the EZ Purchase 3000

2)
Select “Card” from the drop down menu.

3)
Activate the Checkboxes next to “Credit” and “Debit”

4)
Click “GO!”

5)
Click “Cancel”

6)
Click “Continue Transaction”

7)
Click “Debit”

8)
Enter “1111” as your PIN Number

9)
Click “Ok” on the resulting error screen

10)
Enter “1234” as your PIN Number

11)
Click “No”

12)
Click “Continue Transaction”

13)
Click “Yes”

14)
Click on the signature line ( X______ )

15)
Click “I want my voice to be heard!”

16)
Drag the slider bars to the position you feel is appropriate

17)
Stop

You are done.  This concludes your test run.  Thank you for participating in our interface verification process.  Please leave the screen where it is, as it contains data for analysis, and continue on to the questionnaire.

Phase III:
EZ Purchase 3000 Interface Verification Questionnaire


Please answer all of the following questions as accurately as possible in order for us to provide you with a better product.  Please do not ask anyone for assistance during this phase.
Please circle the number that corresponds to your experience with the EZ Purchase 3000:









Agree


Disagree


The system was easy to use



5
4
3
2
1


The system messages were clear and to the point

5
4
3
2
1


I understood the procedure at all times


5
4
3
2
1


The fonts were readable and appropriate


5
4
3
2
1


The system provided a sense of security


5
4
3
2
1


I would register my fingerprint for quicker access
5
4
3
2
1


Almost anyone could use this system


5
4
3
2
1


I felt satisfied after my use of the system


5
4
3
2
1


I would prefer this system over existing systems

5
4
3
2
1

Answer the following questions to the best of your ability:
Did you like the general appearance of the display?

Were you satisfied with system feedback (error messages, button depressions upon use)?

Did you like the use and placement of images and graphics in the display?

Did you find the controls difficult or inconvenient to manipulate?

Do you think you will be able to perform the same task with this system a month from now?

Six months from now?

Do you think the interface kept you from performing the task as efficiently as possible?  If so, how?

What do you like most about the system?

What do you like least about the system?

What would you change about the system?

Completed Individual Evaluation Forms

A.17.1. Test User 1
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Test User 2
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Test User 3
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Test User 4
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Test User 5
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Test User 6
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Completed Small Group Evaluation Forms

A.17.2. Test User 7
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B. System Code


B.1. Default/Idle Screen


Dim StartTime, StopTime, TotalTime

Private Sub cmd_t1_go_Click()


'Dim retval As Long

        'retval = PlaySound("C:\temp\r2d2a.wav", 0, SND_FILENAME Or SND_ASYNC Or SND_NODEFAULT)

        StopTime = Timer

        TotalTime = StopTime - StartTime

        frm_t9.lbl_t9_task1.Caption = "Task 1: " & Format$(TotalTime, "0.00")

        TotalTime = TotalTime * 5

        frm_t4.lbl_t4_title.Caption = "Is $" & Format$(TotalTime, "0.00") & " ok?"

        frm_t8.lbl_t8_thankyou.Caption = "$" & Format$(TotalTime, "0.00") & " has been charged to your account."

        If chk_t1_credit.Value = 1 Then

                If chk_t1_debit.Value = 1 Or chk_t1_check.Value = 1 Then

                        'MsgBox "credit & something"

                        frm_t2.Show

                        frm_t1.Hide

                Else

                        'MsgBox "credit"

                        frm_t4.Show

                        frm_t1.Hide

                End If

        ElseIf chk_t1_debit.Value = 1 Then

                If chk_t1_check.Value = 1 Then

                        'MsgBox "debit & check"

                        frm_t2.Show

                        frm_t1.Hide

                Else

                        'MsgBox "debit"

                        If cbo_t1_type.ListIndex = 1 Then

                                frm_t4.Show

                                frm_t1.Hide

                        Else

                                frm_t3.Show

                                frm_t1.Hide

                        End If

                End If

        ElseIf chk_t1_check.Value = 1 Then

                'MsgBox "check"

                frm_t4.Show

                frm_t1.Hide

        End If

        If chk_t1_credit.Value = 0 And chk_t1_debit.Value = 0 And chk_t1_check.Value = 0 Then

                frm_t7.lbl_t7_camefrom.Caption = "frm_t1"

                frm_t7.lbl_t7_errormsg.Caption = "You must select credit, debit or check."

                frm_t1.Hide

                frm_t7.Show

        End If

End Sub

Private Sub Form_Activate()

        StartTime = Timer

        cbo_t1_type.ListIndex = 0

        frm_t5.lbl_t5_app1.BackColor = &H8000000F

        frm_t5.lbl_t5_app1.ForeColor = &H80000012

        frm_t5.lbl_t5_app2.BackColor = &H8000000F

        frm_t5.lbl_t5_app2.ForeColor = &H80000012

        frm_t5.lbl_t5_app3.BackColor = &H8000000F

        frm_t5.lbl_t5_app3.ForeColor = &H80000012

        frm_t5.lbl_t5_app4.BackColor = &H8000000F

        frm_t5.lbl_t5_app4.ForeColor = &H80000012

        frm_t5.lbl_t5_app5.BackColor = &H8000000F

        frm_t5.lbl_t5_app5.ForeColor = &H80000012

        frm_t5.lbl_t5_app6.BackColor = &H8000000F

        frm_t5.lbl_t5_app6.ForeColor = &H80000012

        frm_t5.lbl_t5_app7.BackColor = &H8000000F

        frm_t5.lbl_t5_app7.ForeColor = &H80000012

        frm_t5.lbl_t5_app8.BackColor = &H8000000F

        frm_t5.lbl_t5_app8.ForeColor = &H80000012

        frm_t5.lbl_t5_app9.BackColor = &H8000000F

        frm_t5.lbl_t5_app9.ForeColor = &H80000012

        frm_t5.lbl_t5_percent.Caption = "0%"

        frm_t3.lbl_t3_title.Caption = "Enter PIN Number"

        frm_t5.lbl_t5_title.Caption = "Sign Below"

        frm_t5.lbl_t5_title.Alignment = 2

        frm_t5.lbl_t5_signature.Caption = "X___________"

        frm_t7.lbl_t7_title.Caption = "Error!"

        frm_t2.cmd_t2_credit.Visible = False

        frm_t2.cmd_t2_debit.Visible = False

        frm_t2.cmd_t2_check.Visible = False

End Sub

Choose Line of Credit Screen


Dim StartTime, StopTime

Dim TotalTime

Private Sub cmd_t2_cancel_Click()

        frm_t6.Show

        frm_t2.Hide

        frm_t6.lbl_t6_camefrom.Caption = "frm_t2"

End Sub

Private Sub cmd_t2_check_Click()

        StopTime = Timer

        TotalTime = StopTime - StartTime

        frm_t9.lbl_t9_task2.Caption = "Task 2: " & Format$(TotalTime, "0.00")

        frm_t4.Show

        frm_t2.Hide

End Sub

Private Sub cmd_t2_credit_Click()

        StopTime = Timer

        TotalTime = StopTime - StartTime

        frm_t9.lbl_t9_task2.Caption = "Task 2: " & Format$(TotalTime, "0.00")

        frm_t4.Show

        frm_t2.Hide

End Sub

Private Sub cmd_t2_debit_Click()

        StopTime = Timer

        TotalTime = StopTime - StartTime

        frm_t9.lbl_t9_task2.Caption = "Task 2: " & Format$(TotalTime, "0.00")

        If frm_t1.cbo_t1_type.ListIndex = 1 Then

                frm_t4.Show

                frm_t2.Hide

        Else

                frm_t3.Show

                frm_t2.Hide

        End If

End Sub

Private Sub Form_Activate()


           If frm_t1.chk_t1_credit.Value = 1 Then

                cmd_t2_credit.Visible = True

        End If

        If frm_t1.chk_t1_debit.Value = 1 Then

                cmd_t2_debit.Visible = True

        End If

        If frm_t1.chk_t1_check.Value = 1 Then

                cmd_t2_check.Visible = True

        End If

        If frm_t1.chk_t1_credit.Value = 1 And frm_t1.chk_t1_check.Value = 1 And                         frm_t1.chk_t1_debit.Value = 0 Then

        cmd_t2_check.Top = 2640

        End If

        StartTime = Timer

End Sub

Enter PIN Screen


Dim number1s, StartTime, StopTime, TotalTime

Private Sub cmd_t3_cancel_Click()

        frm_t6.Show

        frm_t3.Hide

        frm_t6.lbl_t6_camefrom.Caption = "frm_t3"

End Sub

Private Sub cmd_t3_num0_Click()

        Increment_Pin

End Sub

Private Sub cmd_t3_num1_Click()

        number1s = number1s + 1

        Increment_Pin

End Sub

Private Sub Increment_Pin()

        If lbl_t3_pin1.Caption = "" Then

                lbl_t3_pin1.Caption = "*"

        ElseIf lbl_t3_pin2.Caption = "" Then

                lbl_t3_pin2.Caption = "*"

        ElseIf lbl_t3_pin3.Caption = "" Then

                lbl_t3_pin3.Caption = "*"

        ElseIf lbl_t3_pin4.Caption = "" Then

                lbl_t3_pin4.Caption = "*"

                StopTime = Timer

                TotalTime = StopTime - StartTime

                frm_t9.lbl_t9_task3.Caption = "Task 3: " & Format$(TotalTime, "0.00")

                lbl_t3_title.Alignment = 0

                lbl_t3_title.Caption = "           Loading"

                Dim PauseTime, Start

                PauseTime = 0.2  ' Set duration.

                Start = Timer   ' Set start time.

                Do While Timer < Start + PauseTime

                        DoEvents   ' Yield to other processes.

                Loop

                lbl_t3_title.Caption = "           Loading."

                Start = Timer   ' Set start time.

                Do While Timer < Start + PauseTime

                        DoEvents   ' Yield to other processes.

                Loop

                lbl_t3_title.Caption = "           Loading.."

                Start = Timer   ' Set start time.

                Do While Timer < Start + PauseTime

                        DoEvents   ' Yield to other processes.

                Loop

                lbl_t3_title.Caption = "           Loading..."

                Start = Timer   ' Set start time.

                Do While Timer < Start + PauseTime

                        DoEvents   ' Yield to other processes.

                Loop

                If number1s = 4 Then

                        frm_t7.lbl_t7_camefrom.Caption = "frm_t3"

                        frm_t7.lbl_t7_errormsg.Caption = "Invalid PIN"

                        frm_t7.Show

                        frm_t3.Hide

                Else

                        frm_t4.Show

                        frm_t3.Hide

                End If

        End If

End Sub

Private Sub Clear_Pin()

                lbl_t3_pin4.Caption = ""

                lbl_t3_pin3.Caption = ""

                lbl_t3_pin2.Caption = ""

                lbl_t3_pin1.Caption = ""

                number1s = 0

End Sub

Private Sub cmd_t3_num2_Click()

        Increment_Pin

End Sub

Private Sub cmd_t3_num3_Click()

        Increment_Pin

End Sub

Private Sub cmd_t3_num4_Click()

        Increment_Pin

End Sub

Private Sub cmd_t3_num5_Click()

        Increment_Pin

End Sub

Private Sub cmd_t3_num6_Click()

        Increment_Pin

End Sub

Private Sub cmd_t3_num7_Click()

        Increment_Pin

End Sub

Private Sub cmd_t3_num8_Click()

        Increment_Pin

End Sub

Private Sub cmd_t3_num9_Click()

        Increment_Pin

End Sub

Private Sub cmd_t3_numback_Click()

        Clear_Pin

End Sub

Private Sub Form_Activate()

        number1s = 0

        Clear_Pin

        StartTime = Timer

End Sub

Private Sub Form_Load()

        number1s = 0

        Clear_Pin

End Sub

Signature Screen


Dim StartTime, StopTime, TotalTime

Private Sub cmd_tn_cancel_Click()

        frm_t5.Hide

        frm_t6.Show

        frm_t6.lbl_t6_camefrom.Caption = "frm_t5"

End Sub

Private Sub cmd_t5_cancel_Click()

        frm_t6.Show

        frm_t5.Hide

        frm_t6.lbl_t6_camefrom.Caption = "frm_t5"

End Sub

Private Sub Form_Activate()

StartTime = Timer

If lbl_t5_percent.Caption <> "100%" Then

        frm_t5.lbl_t5_app1.BackColor = &H30375

        frm_t5.lbl_t5_app1.ForeColor = &H9F1EE

        frm_t5.lbl_t5_app2.BackColor = &H30375

        frm_t5.lbl_t5_app2.ForeColor = &H9F1EE

        frm_t5.lbl_t5_app3.BackColor = &H30375

        frm_t5.lbl_t5_app3.ForeColor = &H9F1EE

        frm_t5.lbl_t5_app4.BackColor = &H30375

        frm_t5.lbl_t5_app4.ForeColor = &H9F1EE

        frm_t5.lbl_t5_app5.BackColor = &H30375

        frm_t5.lbl_t5_app5.ForeColor = &H9F1EE

        frm_t5.lbl_t5_app6.BackColor = &H30375

        frm_t5.lbl_t5_app6.ForeColor = &H9F1EE

        frm_t5.lbl_t5_app7.BackColor = &H30375

        frm_t5.lbl_t5_app7.ForeColor = &H9F1EE

        frm_t5.lbl_t5_app8.BackColor = &H30375

        frm_t5.lbl_t5_app8.ForeColor = &H9F1EE

        frm_t5.lbl_t5_app9.BackColor = &H30375

        frm_t5.lbl_t5_app9.ForeColor = &H9F1EE

        frm_t5.lbl_t5_percent.Caption = "0%"

        lbl_t5_app1.BackColor = &H9F1EE

        lbl_t5_app1.ForeColor = &H30375

        lbl_t5_percent.Caption = "20%"

        Dim PauseTime, Start

        PauseTime = 0.2  ' Set duration.

        Start = Timer   ' Set start time.

        Do While Timer < Start + PauseTime

                DoEvents   ' Yield to other processes.

        Loop

        lbl_t5_app2.BackColor = &H9F1EE

        lbl_t5_app2.ForeColor = &H30375

        lbl_t5_percent.Caption = "30%"

        Start = Timer   ' Set start time.

        Do While Timer < Start + PauseTime

                DoEvents   ' Yield to other processes.

        Loop

        lbl_t5_app3.BackColor = &H9F1EE

        lbl_t5_app3.ForeColor = &H30375

        lbl_t5_percent.Caption = "40%"

        PauseTime = 0.5  ' Set duration.

        Start = Timer   ' Set start time.

        Do While Timer < Start + PauseTime

                DoEvents   ' Yield to other processes.

        Loop

        lbl_t5_app4.BackColor = &H9F1EE

        lbl_t5_app4.ForeColor = &H30375

        lbl_t5_percent.Caption = "50%"

        PauseTime = 0.2  ' Set duration.

        Start = Timer   ' Set start time.

        Do While Timer < Start + PauseTime

                DoEvents   ' Yield to other processes.

        Loop

        lbl_t5_app5.BackColor = &H9F1EE

        lbl_t5_app5.ForeColor = &H30375

        lbl_t5_percent.Caption = "60%"

        PauseTime = 0.3  ' Set duration.

        Start = Timer   ' Set start time.

        Do While Timer < Start + PauseTime

                DoEvents   ' Yield to other processes.

        Loop

        lbl_t5_app6.BackColor = &H9F1EE

        lbl_t5_app6.ForeColor = &H30375

        lbl_t5_percent.Caption = "70%"

        Start = Timer   ' Set start time.

        Do While Timer < Start + PauseTime

                DoEvents   ' Yield to other processes.

        Loop

        lbl_t5_app7.BackColor = &H9F1EE

        lbl_t5_app7.ForeColor = &H30375

        lbl_t5_percent.Caption = "80%"

        PauseTime = 0.5  ' Set duration.

        Start = Timer   ' Set start time.

        Do While Timer < Start + PauseTime

                DoEvents   ' Yield to other processes.

        Loop

        lbl_t5_app8.BackColor = &H9F1EE

        lbl_t5_app8.ForeColor = &H30375

        lbl_t5_percent.Caption = "90%"

        PauseTime = 0.2  ' Set duration.

        Start = Timer   ' Set start time.

        Do While Timer < Start + PauseTime

                DoEvents   ' Yield to other processes.

        Loop

        lbl_t5_app9.BackColor = &H9F1EE

        lbl_t5_app9.ForeColor = &H30375

        lbl_t5_percent.Caption = "100%"

        If lbl_t5_signature.Caption = "Thank You" Then

                StopTime = Timer

                TotalTime = StopTime - StartTime

                frm_t9.lbl_t9_task5.Caption = "Task 5: " & Format$(TotalTime, "0.00")

                frm_t8.Show

                frm_t5.Hide

        End If

End If

End Sub

Private Sub lbl_t5_signature_Click()

        lbl_t5_signature.Alignment = 2

        lbl_t5_signature.Caption = "Thank You"

        If lbl_t5_percent.Caption = "100%" Then

                StopTime = Timer

                TotalTime = StopTime - StartTime

                frm_t9.lbl_t9_task5.Caption = "Task 5: " & Format$(TotalTime, "0.00")

                lbl_t5_title.Alignment = 0

                lbl_t5_title.Caption = "           Loading"

                Dim PauseTime, Start

                PauseTime = 0.2  ' Set duration.

                Start = Timer   ' Set start time.

                Do While Timer < Start + PauseTime

                        DoEvents   ' Yield to other processes.

                Loop

                lbl_t5_title.Caption = "           Loading."

                Start = Timer   ' Set start time.

                Do While Timer < Start + PauseTime

                        DoEvents   ' Yield to other processes.

                Loop

                lbl_t5_title.Caption = "           Loading.."

                Start = Timer   ' Set start time.

                Do While Timer < Start + PauseTime

                        DoEvents   ' Yield to other processes.

                Loop

                lbl_t5_title.Caption = "           Loading..."

                Start = Timer   ' Set start time.

                Do While Timer < Start + PauseTime

                        DoEvents   ' Yield to other processes.

                Loop

                frm_t8.Show

                frm_t5.Hide

        End If

End Sub

Confirm Purchase Screen


Dim StartTime, StopTime, TotalTime

Private Sub cmd_t4_no_Click()

        frm_t6.Show

        frm_t4.Hide

        frm_t6.lbl_t6_camefrom.Caption = "frm_t4"

End Sub

Private Sub cmd_t4_yes_Click()

        StopTime = Timer

        TotalTime = StopTime - StartTime

        frm_t9.lbl_t9_task4.Caption = "Task 4: " & Format$(TotalTime, "0.00")

        If frm_t1.cbo_t1_type.ListIndex = 1 Then

                frm_t8.Show

                frm_t4.Hide

        Else

                frm_t5.Show

                frm_t4.Hide

        End If

End Sub

Private Sub cmd_t4_cancel_Click()

        frm_t6.Show

        frm_t4.Hide

        frm_t6.lbl_t6_camefrom.Caption = "frm_t4"

End Sub

Private Sub Form_Activate()

        StartTime = Timer

End Sub

Cancel Transaction Screen


Dim StartTime, StopTime, TotalTime

Private Sub cmd_t6_cancel_Click()

        frm_t1.Show

        frm_t6.Hide

End Sub

Private Sub cmd_t6_continue_Click()

        StopTime = Timer

        TotalTime = StopTime - StartTime

        frm_t9.lbl_t9_task6.Caption = "Task 6: " & Format$(TotalTime, "0.00")

If lbl_t6_camefrom.Caption = "frm_t2" Then

        frm_t2.Show

        frm_t6.Hide

ElseIf lbl_t6_camefrom.Caption = "frm_t3" Then

        frm_t3.Show

        frm_t6.Hide

ElseIf lbl_t6_camefrom.Caption = "frm_t4" Then

        frm_t4.Show

        frm_t6.Hide

ElseIf lbl_t6_camefrom.Caption = "frm_t5" Then

        frm_t5.Show

        frm_t6.Hide

End If

End Sub

Private Sub Form_Activate()

        StartTime = Timer

End Sub

Error Screen


Dim StartTime, StopTime, TotalTime

Private Sub cmd_t7_ok_Click()

        StopTime = Timer

        TotalTime = StopTime - StartTime

        frm_t9.lbl_t9_task7.Caption = "Task 7: " & Format$(TotalTime, "0.00")

If lbl_t7_camefrom.Caption = "frm_t1" Then

        frm_t1.Show

        frm_t7.Hide

ElseIf lbl_t7_camefrom.Caption = "frm_t2" Then

        frm_t2.Show

        frm_t7.Hide

ElseIf lbl_t7_camefrom.Caption = "frm_t3" Then

        frm_t3.Show

        frm_t7.Hide

ElseIf lbl_t7_camefrom.Caption = "frm_t4" Then

        frm_t4.Show

        frm_t7.Hide

ElseIf lbl_t7_camefrom.Caption = "frm_t5" Then

        frm_t5.Show

        frm_t7.Hide

ElseIf lbl_t7_camefrom.Caption = "frm_t9" Then

        frm_t1.Show

        frm_t7.Hide

End If

End Sub

Private Sub Form_Activate()

        StartTime = Timer

End Sub

Thank You Screen


Dim StartTime, StopTime, TotalTime

Private Sub cmd_t8_donotevaluate_Click()

        frm_t1.Show

        frm_t8.Hide

End Sub

Private Sub cmd_t8_evaluate_Click()

        StopTime = Timer

        TotalTime = StopTime - StartTime

        frm_t9.lbl_t9_task8.Caption = "Task 8: " & Format$(TotalTime, "0.00")

        frm_t9.Show

        frm_t8.Hide

End Sub

Private Sub Form_Activate()

        StartTime = Timer

End Sub

Evaluation Screen


Private Sub cmd_t9_cancel_Click()

        frm_t1.Show

        frm_t9.Hide

End Sub

Private Sub cmd_t9_submit_Click()

        frm_t7.lbl_t7_camefrom.Caption = "frm_t9"

        frm_t7.lbl_t7_title.Caption = "Thanks!"

        frm_t7.lbl_t7_errormsg.Caption = "Thank you for your evaluation!"

        frm_t7.Show

        frm_t9.Hide

End Sub
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						Users																								Data Analysis by Task/Question

						User 1		User 2		User 3		User 4		User 5		User 6		User 7		User 8		User 9		User 10		User 11		User 12		Average		Percent

		Name				Marcie Cunningham		Abby Igun		Mary Tajchman		Chris Day		Adrianne Abel		Jason Becker		Gregory Newsom		Richard Travis		JR Churchill		Tre Minor		Michael Rodriguez		Brian Shanks

		Time to Complete Tasks		Task 1		15.23		2.50		7.50		20.68		12.80		12.70		16.15		7.09		12.13		13.11		16.51		22.13		13.21

				Task 2		12.17		4.87		6.37		23.11		1.50		5.92		14.70		8.81		8.56		8.60		2.30		5.32		8.52

				Task 3		6.28		2.39		8.65		5.97		3.06		3.74		3.63		4.20		6.81		4.20		6.21		4.55		4.97

				Task 4		2.40		1.89		8.40		3.05		1.93		1.86		2.96		1.77		0.92		7.01		3.40		6.25		3.49

				Task 5		3.96		4.23		5.18		4.66		2.40		2.40		5.90		3.03		4.77		6.23		4.56		6.54		4.49

				Task 6		3.34		1.68		9.50		2.96		1.23		0.77		5.19		1.98		3.68		3.25		2.35		9.32		3.77

				Task 7		2.89		2.31		4.20		5.57		4.23		0.95		2.30		2.63		2.90		4.41		2.94		7.21		3.55

				Task 8		6.56		4.38		7.36		14.20		1.46		1.25		10.68		2.37		0.94		8.20		5.12		3.84		5.53

		Task Analysis by User		Total		52.83		24.25		57.16		80.20		28.61		29.59		61.51		31.88		40.71		55.01		43.39		65.16		47.53

				Average		6.60		3.03		7.15		10.03		3.58		3.70		7.69		3.99		5.09		6.88		5.42		8.15		5.94

		Questionnaire Responses		Question 1		5		5		5		5		5		5		4		4		4		5		5		5		4.75		95.00%

				Question 2		5		4		5		4		4		5		4		4		4		5		5		5		4.50		90.00%

				Question 3		5		5		4		4		5		5		4		5		3		5		5		5		4.58		91.67%

				Question 4		5		5		5		4		5		5		3		5		4		5		5		5		4.67		93.33%

				Question 5		5		3		4		1		5		4		3		5		4		4		5		4		3.92		78.33%

				Question 6		3		1		5		1		1		5		5		3		4		1		5		4		3.17		63.33%

				Question 7		5		3		5		4		5		5		4		4		4		5		5		5		4.50		90.00%

				Question 8		5		3		5		4		5		5		5		5		4		5		5		5		4.67		93.33%

				Question 9		5		3		5		3		4		5		4		5		3		5		5		4		4.25		85.00%

		Question Analysis by User		Average		4.78		3.56		4.78		3.33		4.33		4.89		4.00		4.44		3.78		4.44		5.00		4.67		4.33		86.67%






