A Pattern Language for Forms-based UI Design

Jennifer Tidwell (Tidwell, 1999) has attempted to write a pattern language for HCI design which consists of about 50 design patterns for designing interactive systems. This collection of patterns is widely regarded as currently the most ambitious attempt at a UI pattern language. Examples of patterns covered include patterns on the shape of the content, such as Narrative or High-Information Display; as well as patterns on the shape of the user actions, such as Form or WYSIWYG Editor; and patterns on the specific action taken by the user, such as Choice from a Small Set or Forgiving Text Entry.  The Form pattern is specified in terms of a number of sub-patterns such as Choice from A Small Set, which the designer must use to select the most appropriate control (IO) for each piece of information in the form.  The forces and solution for these sub-patterns do not, however, encompass the same ergonomic knowledge as contained within the simplified set of selection rules, as discussed above. It is our contention, therefore that the Form pattern as proposed by Tidwell can be extended to include this knowledge, and that this will represent a simple Components-level pattern language.  The modified Form pattern is given in the next section. 

The Modified Form Pattern

Problem: How should the artifact indicate what kind of information should be supplied, and the extent of it?

Context: The user has to provide preformatted information, usually short (non-narrative) answers to questions.

Forces: 

· It should be clear what the user is supposed to supply (input) and what is output (display) only. 

· The user needs to know what kind of information to provide.

· The user needs to know what is required, and what is optional. 

· The range of possible values entered may be known, unknown, or a combination of known and unknown  (domain of input).

· The number of possible values entered may be limited, or unlimited (Npo).

· The user may enter one or more values (Nvc). 

· The display can consist of a single item or multiple items (Nvd).

· The display is limited to some physical length (Lg).

Examples: 

· Tax forms 

· Job application forms 

· Ordering merchandise through a catalogue 

· Ordering a pizza over the phone 

Solution:  Provide appropriate "blanks" to be filled in, which clearly and correctly indicate what information should be provided.  Visually indicate those editable blanks consistently, such as with subtle changes in background color, so that a user can see at a glance what needs to be filled in. Label them with clear, short labels that use terminology familiar to the user; place the labels as close to the blanks as is reasonable. Arrange them all in an order that makes sense semantically, rather than simply grouping things by visual appearance. 

Resulting Context:  You must select interaction objects (IOs) for each piece of information to be supplied.  These may include: 

Single Choice, if the user can select or not select a single item.

Choice, if the user must pick one from a set of two to five choices.

List Selection, if the user should pick one from a set of 10 or fewer choices 

Long List Selection, if there are more than 10 choices. 

Single Text Entry, if the text will occupy not more than one line and the domain of the text to be supplied by the user is unknown. 

Multiple Text Entry, if the text will occupy more than one line and the domain of the text to be supplied by the user is unknown.

Figure 1 contains a snapshot of a job application form that illustrates the use of the six sub-patterns given in the modified Form pattern as described above.
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Figure 1: An Example of the Form Pattern: A Job Application Form

The Sub-Patterns

1. Single Choice

Problem:  How can a choice or non-choice of a single item on a screen be best displayed?

Context:  The user wants to indicate a choice or non-choice of a single item on a screen.

Forces:  
· The domain of input.

· The number of possible values (Npo).

· The number of values to be chosen (Nvc).

· The screen density.

Examples:

· Font Effects selection in Microsoft Word

· Boolean values in application forms (see Figure 1)

Solution:  Use a Single Choice pattern to present a choice or non-choice of a single item, if:

· Domain is known;

· Npo is 1; 

· Nvc is 1; and

· Screen density is high.

Rationale:   

· If the domain is known and the Npo is 1, then a Single Choice pattern will minimize keystrokes and reduce the number of possible user input errors.

· If the screen density is low, then a Choice pattern may be used instead (i.e. Yes/No).

2. Choice

Problem:  How can a choice of one of two or more items on a screen be best displayed?

Context:  The user wants to indicate a choice of one of two or more items on a screen.

Forces:

· The domain of input.

· The number of possible values (Npo).

· The number of values to be chosen (Nvc).

· The screen density.

Examples:

· The selection of the type of document in the New Document dialogue in Microsoft Word.

· The selection of the type of employment in application forms (see Figure 1).

Solution:  Use a Choice pattern to present a choice of two to five items, if:

· Domain is known;

· Npo is greater than 1 and less than 6; 

· Nvc is 1; and

· Screen density is low.

Rationale:   

· If the domain is known and the Npo is greater than 1 and less than 6, then a Choice pattern will minimize keystrokes and reduce the number of possible user input errors.

· If the screen density is high, then a Long List Selection pattern may be used instead.

3. List Selection

Problem:  How can a short (up to about 10 items) list of choices be best displayed?

Context:  The user wants to select an item from a list of items (which is less than some ceiling) or wants to view a list of items, without the capability of item choice.

Forces:

· The domain of input.

· The number of possible values (Npo).

· The number of values to be chosen (Nvc).

· The screen density.

Examples:

· Font type selection in Microsoft Word.

· Selecting the position applied for in job application forms (see Figure 1).

Solution:  Use a List Selection pattern to present a choice of 10 or fewer choices, if:

· Domain is known;

· Npo is greater than 5 and less than 11; 

· Nvc is 1; and

· Screen density is low.

Rationale:   

· If the domain is known and the Npo is greater than 5 and less than 11, then a List Selection pattern will minimize keystrokes and reduce the number of possible user input errors.

· If the screen density is high, then a Long List Selection pattern may be used instead.

4. Long List Selection

Problem:  How can a long (more than 10 items) list of choices be best displayed?

Context:  The user wants to select an item from a long list of items (which is greater than some ceiling) or wants to view a long list of items, without the capability of item choice.

Forces:

· The domain of input.

· The number of possible values (Npo).

· The number of values to be chosen (Nvc).

· The screen density.

Examples:

· The Alignment drop-down list in the Format Paragraph dialogue in Microsoft Word.

· The selection of a department from a drop-down list of departments in job application forms (see Figure 1).

Solution:  Use a Long List pattern to present a choice of more than 10 items, if:

· Domain is known;

· Npo is greater than 10; 

· Nvc is 1; and

· Screen density is high.

Rationale:   

· If the domain is known and the Npo is less than 10, then a Long List Selection pattern will minimize keystrokes and reduce the number of possible user input errors.

· If the screen density is low, then a List Selection pattern may be used instead.

5. Single Text Entry

Problem:  How can a short (single line) text object be best displayed?

Context:  The user wants to enter a single text object that spans not more than one line in a window, or wants to view the same, with the capability of editing it if desired.

Forces:

· The domain of input.

· The number of possible values (Npo).

· The number of values to be chosen (Nvc).

· The physical length of the data to be input or displayed.

Examples:

· Entering the Subject of an e-mail message in Microsoft Outlook.
· Entering a range of page numbers to print in the Print dialogue in Microsoft Word.

· Entering an applicant name in job application forms (see Figure 1).
Solution:  Use a Single Text Entry pattern to enter or display a single item, if:

· Domain is unknown; and

· The length of the text is less than or equal to Lg.

Rationale:   

· If the domain is unknown then a Single Text Entry pattern is the only alternative to enter or display a single item.

· If the length of the text is greater than Lg, then a Multiple Text Entry pattern may be used.

6. Multiple Text Entry

Problem:  How can a long (multiline) text object be best entered or displayed?

Context: The user wants to enter a single text object that spans more than one line in a window, or wants to view the same, with the capability of editing it if desired.

Forces:

· The domain of input.

· The number of possible values (Npo).

· The number of values to be chosen (Nvc).

· The physical length of the data to be input or displayed.

Examples:

· The Font Preview text area in the Format dialogue in Microsoft Word.

· The Message Body text area in the new message dialogue in Microsoft Outlook.

· The Address text area in job application forms (see Figure 1).

Solution:  Use a Multiple Text Entry pattern to enter or display multiple items, if:

· Domain is unknown; and

· The length of the text is greater than Lg.

Rationale:   

· If the domain is unknown and the length of the text is greater than Lg then a Multiple Text Entry pattern is the only alternative to enter or display a single item.
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