CSc332: Multimedia Design and Development

User Interface Design

Lopuck: User interface design is not just about the arrangement of media on a screen,


It’s about designing an entire experience for people, hence we speak of a “look and feel”


It involves psychological aspects, such as building a mental picture or model in a user’s mind


It involves ergonomic aspects, such as facilitating navigation and interactivity

User interface design is distinct from most software development or even from graphic design


It’s not just about creating software that works but software that communicates


It’s not just about creating graphics but a interactive experience

Lopuck suggests three steps to designing a user interface:

1) Identify your audience and message

 
How old is your primary audience?  How computer literate is it?  


Will they understand a subtle interface and be eager to explore or they need hand-holding?


What look and feel best conveys your message?  Rich in color and texture, or minimalist?


What is the audience of The Universal Machine?  How did this affect our design?

2) Determine the setting

Will it be at home, in an office, in a museum or other public space, 

on a desktop or on WebTV?

Is it a personal one-on-one experience or will there be a group gathering around?

How much time will be spent with the title?

What kind of interface would be needed in multimedia for a public space like an airport?

When I designed UM for lecturers, why was a PAUSE feature important?

3)   Create an experience


See H:\awExamples\UMJulesVerne.exe

Do you want them to go on a journey or just have fun exploring?


Do you want them to be passive or actively participating?


Many titles use a book metaphor, such as a dictionary

Wacky Jacks, an educational title for kids, creates experience of a contestant on a game show


What kind of experience were the designers of UM trying to create? Why? Did it work?

Form and function: 

Design an interface with a form suitable for your audience, with needed functionality

Principle of UI design (Vaughan): determine all the functionality that UI should provide early, 

then design a UI that provides this functionality.

Many of my students started out with little functionality in their interface design,

maybe just forward and backward buttons and exit.

What other functionality might you consider  providing?

Help, search, glossary, print, notepad, auto-advance, 

menu showing structure and providing access to major sections…

Some guidelines for interaction of form & functionality:


Less is more: how much functionality do users need, especially at one time?



A screen has limited screen real estate; on the other hand, empower your user!

Consistency: what functions should users always be able to access



Locate these functions in the same place throughout the title



Consistency builds confidence in a user, encouraging exploration


Avoid excessive hierarchy in menu structures



Why have some designers moved to flattened hierarchies?


Real world mapping: can functions work they the way they do elsewhere? 

E.g., VCR controls


Transparency



Good user interface design does not get in a user’s way or interfere with content


Anticipation



Make some user interface functions context-sensitive



For example, enable or disable menu options depending on context

Or change the cursor according to what is active on a screen



  UM changes the cursor for a pointer to a hand



  Myst hand indicates when you can walk off to the left (click) or right of a screen
Some options for functions:


Navigation bars at top or bottom of screen (however, these look mechanical in some titles)


Drawers or tool bars: expand upon demand (can save real estate, avoid cluttering interface)

Ergonomics usually concerned with designing safe and comfortable devices for people

For example, one branch of ergonomics deals with designing furniture 

that avoids causing backaches and muscle cramps. 

In computing, ergonomics contributes to the design of monitors and keyboards

In multimedia design, ergonomics has to do with facilitating interaction

Visibility: visual design entices user to interact, then gives clues about how to interact

 
Conceptual model: help user to develop a mental model of structure



Metaphors can help people develop a mental model



Macintosh and Windows use metaphor of a desktop (see my laptop’s background) 



A street map suggests an aerial view of a large expanse



A doorknob invites the user to push or pull it to open the door



A screwdriver can be used to unscrew the back of a computer



Why are these metaphors useful?  Can they ever get in the way?

Discuss prototype for tutorial on transistors (in H:\awExamples\transistors1.exe)



User will view content through the window of the car.  Comments?



In this case, the metaphor is not transparent: How is a car is related to transistors?


Now discuss finished version of this project in H:\awExamples\Introduction to BJT.exe


What changes do you notice?  Does it work better?  Why?



Comments on the background graphic? Design of other functions?

Another project, whose topic was brain function, used an interface that presented 

a graphic of a brain, then invited users to click on different parts

to learn about different aspects of the brain.  Comments?



In this case the user interface design is transparent



Possible problem: what about holistic functions of the brain?


Feedback: provide acknowledgment of correct or incorrect responses



E.g., starting a car should produce a “vroom”



Giving the right answer to a question should congratulate in animation, sounds



Better yet: feedback can add more information, to deepen user understanding


You may want to conduct user tests to see if user interface functions map onto expectations

Some useful techniques:

“Hot spots”: areas on a screen that are currently interactive: for example, UM interface


How will a user know that hot spots are active?  Use cues like cursors or animated feedback.


Rollover and highlight effects: display themselves when a user rolls over a hot spot


Authorware distinguishes between “hot spots” and “hot objects”

“Agent”: a character or object that guides user interaction, e.g., Knobby, transistor agent, Word clip


A guide is a simple agent; offers suggestions or help during an interaction



Guide may be triggered by user or may speak up on its own



Do you find a guide helpful or annoying?  Under what circumstances?

More powerful agents can take care of work for the user, such as screening email


Some agents learn from experience by observing user behavior

Microsoft has made agents available via ActiveX plug-ins: see www.microsoft.com/msagent
“Modal interface”: different interfaces for different users, e.g., novice vs. expert


E.g., give experts short-cuts


For the UM, I designed two different top level interfaces, which user selects at install time


See my web site for partial illustrations.  Comments? 

Discussion of prototype user interfaces of student projects:

One project prototype included a help button, 

very prominently displayed just to the right of center on every screen.  

Is it a good idea to put a help function in the middle of the screen?
Another project, whose goal is to teach Java to high school age students,

proposed a UI based on coffee shop, with a beatnik offering help.

Coffeeshop is of course an allusion to the fact that Java is a kind of coffee.

But the analogy is by now a tired cliche, and it doesn’t have much internal structure.

Principle of UI design: a concrete metaphor, lacking structure, isn’t always the best interface, 

because it doesn’t suggest structural analogy.

Another  problem: will high school age students relate to coffee shops or beatniks?

Principle of UI design: make sure the interface communicates to your audience.
Nevertheless, the students stuck with the coffee shop metaphor…

Many students possibly imitating UM’s spaceship interface, tried to create immersive UIs.

But remember, we agreed that the spaceship interface doesn’t work for all users

(Actually, we’re getting good feedback from many freshmen in CSc11)

For example, one project, whose goal is to teach students about genetic algorithms,

proposed a museum as an interface, with a welcome desk, rooms, etc.

But what does entering a museum have to do with genetic algorithms?

I proposed an alternative.... how about a biology laboratory?  

My wife suggested a DNA strand.  Why a biology lab or a DNA strand?
Principle of User Interface Design, discussed in both Lopuck and Vaughan:

Lopuck: “Good interface design...can be judged by the degree that it goes unnoticed.”

Other examples: Newton, catchIt (in H:\awExamples)
Let’s discuss your ideas:


I’d like each team to describe their projects, give us a tentative title



(if you don’t have one, we’ll brainstorm)



and discuss what they have in mind for a user interface.

You should start designing and developing a prototype of your user interface soon,


Be ready to show off a prototype in a few weeks when you submit your design documents.
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Research produced a list of interface design concepts and a corresponding list of guidelines.

Names for some of the concepts were taken from an analysis of the literature in computer-based instruction (CBI), computer-based learning environments, and human computer interaction (HCI). 

Concepts Of User Interface Design
Browsing or navigation.   Allow for flexible exploration of content through a variety of controls.  Browsing can be done topically by providing users with a list of the topics through a menu. 
Once a topic is selected, users can use methods such as clicking on right and left.
While browsing should be flexible and exploratory, it should not be uncontrolled. 
Users need to know where they found information and be able to find it again. 

Changes in State (Nicol, 1990).   Animation, movement or other visual effects used to provide users with a visual cue that a particular action is taking place. 
Screen wipes to the left and right give users the impression that program is moving to next screen. Visual effects such as zooms, dissolves, and fades show users they are going to a new topic. 

Closure (Jones, 1989) 1) Organize program information into manageable segments so that users are not overwhelmed by the amount of information contained in the program. Organizing information requires that users can access information in a controllable fashion. 
2) Closure also deals with how users know that a segment of information has been completed. Implementation of closure helps users to organize information and feel they are making progress. 

Information Access (Laurel, Oren, & Don, 1992). Provide users with the controls to conduct deliberate searches for information to fill a particular need. Information access is sometimes manifested through user entered search terms, or by providing users with an accessible index to all of the information contained in the program. 

Interactive Tools for Interactive Tasks (Reingold, 1990) Need to be appropriate to the task, and capable of supporting the program theme. The form of the control needs to reflect its function, and the function of the control needs to be consistent with the program theme. For example, if the program is intended to simulate the control of an airplane, then the buttons and other manipulatable areas on the screen need to look like controls found in an airplane. 

Interface Consistency (Laurel, Oren, & Don, 1992). Ability to "scroll around" within text and audio segments in the same manner as they are able to do within text. While audio and video controls could be scroll bars, that is not the main point of the concept of interface consistency. 
How users interact with different media types should not differ from one media type to another. 

Media Biases (Laurel, Oren, & Don, 1992).  Media biases means that some types of media are seen as being more credible than others. Text is seen as being the most credible, while video recreations of certain events are seen to be less credible. Additionally, video and audio should be presented as original source material, and not as mere supplements to text. The integration of many types of media on a particular topic can smooth the transitions between different media types and lessen the apparent biases between media types. 

Metaphors (Jones, 1989)  Metaphors help users define what the interface can do and what information is contained in a program by relating it to a known function or process taken from an area or discipline familiar to the users. Program metaphors such as books, book shelves, space exploration, or buildings with different rooms help users to organize the program's content and the access to the content contained in the program. 

Modeling the Process and Coaching the User (Nicol, 1990) Provides users with help in using the program and in finding specific information in the program. Examples, overviews, or guided searches provide appropriate guidance for using the program and searching for information. 

Progressive Disclosure (Jones, 1989) Keep information in small, manageable segments. 
Reduce the apparent complexity of a system by presenting only the relevant information. 

Searchability and Granularity (Laurel, Oren, & Don, 1992).  How chunks of media are stored, and whether or not users can search for specific information within different types of media. Computer-based learning environments contain information from a variety of media types, and all of the media types should be accessible via user searches. For example, key words can be searched easily in text, or in video. 

Unfamiliar Territory. Nicol (1990) Provide users with visual or verbal cues that help them begin to learn their way around a new learning environment. Overviews, menus, icons, or other interface design elements within the program should serve as advance organizers for information contained in the program. Users new to a program need to have methods built into the program to serve as organizers for the information in the program. 

Visual Momentum (Jones, 1989) Maintain a user's interest across successive displays. 
Visual momentum affects a user’s ability to integrate information across successive displays. 
High visual momentum implies that a user expends little mental effort to place new displays in the context of the larger program. Conversely, low visual momentum requires users to spend more mental effort in putting new displays into context than in using the program as a learning tool. 

Way Finding (Jones, 1989) Way finding is the use of verbal and symbolic information that tells users what types of information are contained in the program. 
Refers to the global properties of a program. It incorporates many different interface design elements into a cohesive whole to make the program easy to use and understand. 
The computer-based learning environment can be thought of as a landscape composed of individual displays with pathways linking them. This landscape becomes complicated, and users become lost. Way finding lets users know where they are, what they can do there, and where they need to go next. 
Icons, graphics, backgrounds, borders, and screen titles can help users find their way through a complex learning environment. 

Selection Indicators The concept of selection indicators refers to how the program marks a user's selection of a particular piece of information. Selection here refers to both the highlighting, or the visual and spatial feedback users receive when clicking on a button or menu item, and the marking of information that has been selected. 

Tool Availability  Only presenting users with interaction mechanisms that are available at a particular place and time in a program. Tools that are not needed on a particular display should be hidden or greyed out. Any tool that is visible to users should be active and available. 

Meta Concepts and User Interface Design Guidelines
Guidelines for Browsing 
(Sub-Concepts: Closure, Progressive Disclosure, Changes in State, Selection Indicators)

1. Provide selectable areas to allow users to access information.   Be consistent in implementing particular controls for particular functions. 

2. Allow users to access information in a user-determined order. Use topic indexes, menus or  user-entered search terms. Exploration should be flexible. 

3. Provide maps so that users can find where they are and allow provisions to jump to other information of interest from the map.   Visual or iconographic maps may be too difficult to include and too confusing for users to understand. What we now consider as maps may have to change drastically. Text based indexes, outlines, and tables of content may be considered as alternatives to maps. 

4. Provide users with feedback to let them know that they must wait when significant time delays are required for the program to access information.   I.e. text asking user to “be patient.”

5. Provide users with information that lets them know that they are making progress. Give users a sense of accomplishment. Path history mechanisms tell users what information they have seen, or visual cues that indicate progression. Or break the program up into chunks.

 6. Arrange information in a non-threatening manner so that users are not overwhelmed by the amount of information contained in a program.   Consider setting up information with an overview of a topic that acts as a top layer of information. As users need more information they can move progressively deeper through the layers of information. Moving through the layers of information could be done through the use of pop-up menus, buttons, or hot text. (Jones, 1989) 

7. Provide visual effects to give users visual feedback that their choices have been made and registered by the program.   Buttons, icons, and menus can be highlighted or animated to show users that a choice has been made. Keep the highlighting or animation simple. The duration of a highlight or animation should be long enough to be registered visually by the users, but short enough so that users are not waiting for an animation to be over so that they can get to the information they want. 

Visual effects, such as wipes, fades, and zooms may indicate access to particular items. 
The use of these visual effects should be consistent. Don’t use them simply because they are available, but rather use them to indicate a particular action of the program. 
Be consistent in the use of a visual effect. If wipes are used when clicking on a right arrow, use them throughout the program. If zoom outs are used when clicking on a menu item, then use zoom ins when returning to the menu. 
Make the visual effect have meaning and be consistent with its use throughout the program. 

Guidelines for Media Integration 
Sub-Concepts: Interface Consistency, Media Biases, Control types 

1. Integrate the program information across different media types. Show all media sources available to a particular user search. 

2. Provide information from all media types that is relevant, appropriate, and valid so that users know that the information is credible. 

3. Provide access for all types of media in the same manner. Use the same type of controls for the access of all media types contained in the program. 

4. Use similar control icons for all types of media. Scroll bars may be used on video and audio as well as text. Arrows are often used that represent a VCR control for audio and video. 

Guidelines for the use of Metaphors 
Sub-Concepts: Interactive Tools for Interactive Tasks, Tool Availability)

1. Use a metaphor or theme for the program.  Not every program needs a metaphor. 
Study the content carefully and decide what the program is intended to do. 
Providing users with a theme can be more helpful than a forced or inappropriate metaphor.

2. Make the metaphor obvious to users. Try prototyping the metaphor and its controls and testing it with potential users. Be careful of trusting your instincts on whether of not the metaphor is obvious, and get the opinions of people who are not familiar with the program. 

3. Provide navigational tools and interaction styles that allow users to interact with the information contained in the program in a manner that is consistent with the metaphor. 
If the metaphor of your program is that of a book, then tools such as a table of contents, pages, and chapters could be used. Select tools that are consistent with the metaphor. Design icons that reflect the theme or metaphor of the program. As in the building of a Frank Lloyd Wright home, the form of a control should reflect its function. 

Guidelines for the use of Information Access 
Sub-Concept: Searchability and Granularity 

1. Allow for guided searches for specific information. 

2. Allow users to search for information across different media types. 

This guideline may be one that is not employable at the moment.
Searching for video and audio by key words is technically difficult. This type of searching may be accomplished through the use of verbatim transcripts of audio and video segments that are arranged by different ideas and concepts. These ideas and concepts could then be active, as hot text or hypertext links, allowing users to select them to go to the accompanying media

Guidelines for the use of Unfamiliar Territory 
Sub-Concepts: Modeling the Process and Coaching the User, Way Finding, Visual Momentum 

1. Provide cues such as maps and menus as advance organizers that help users conceptualize the organization of the information in the program.   Advance organizers can help users know what information is available in the program so that they have some direction about where they need to go in the program.

2. Use a fixed format of frames to keep the information at the same place on screens. If more than one format for screens is needed, keep the format constant for individual sections. 

3. Provide users with program orientation. Video overviews, overviews in the program documentation, and overviews in the program can help orient. 

4. Provide users with information to let them know where they are in the program. Section titles, standard borders for specific types of information, constant backgrounds for a particular section, and even icons help users can let users know where they are and what they can expect. 

5. Use location indicators and progress reports to let users know where they are, where they need to go, and how long it will take them to get there.   These location indicators may be likened to the signposts or mile markers one would see while driving on a highway. These are particularly useful when users are trying to solve a problem or answer a question provided for by the program. Location indicators and progress reports may be represented through text messages, graphics, or pop-up windows.

6. Choose specific fonts, font sizes and font characteristics to represent certain types of information.   Using a particular font in a particular location or for a particular portion of a program can aid users when searching for screens that contain the type of information they are searching for. Font characteristics such as bold, italic, and underlining can be used to designate key words or word that are hot or active.

7. Provide users with immediate descriptions of program controls on the same screen as the control.  An example of doing this is found through the use of balloon help. 

Further Considerations for User Interface Design
Do as much as you can, but deliver the product. 
It is easy for designers to get caught in the trap of "feature-itis." 

Start with a sound design and stick to it. 

Think divergently when you design.

Design believable and meaningful interaction.

4

