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I.
INTRODUCTION


Over the past decade, the computer industry has experienced explosive growth.  Advances in Integrated Circuit technology have allowed microprocessors to run extremely advanced software programs that are becoming present in all aspects of our lives.  Advances in mass storage elements such as hard disk drives and ROM’s have afforded our society the ability to store all of our collective information in reasonable amounts of space.  This information can be easily retrieved and added upon thanks to our continual improvement of computer media.  Finally, the creation of the Internet and the World Wide Web has given us the ability to communicate all of this information and computation power to all corners of the earth.   Through computer media, our society now has access to endless functionality and information.  However, this brings us to an interesting problem.  How do we handle filtering endless functionality and unlimited information to individuals who are trying to accomplish a specific task?  The design of User-Friendly computer interfaces is one of the most challenging problems facing computer scientists today.


To design better user interfaces, computer scientists must better understand their users.  The designers of interface systems must study the psychology of the human thought process.   By understanding how users approach specific tasks, designers can tailor the interfaces to efficiently deliver the functionality and information that the user is after. 


II.
HUMANS WILL FIGURE IT OUT


The first concept that user interface designers must understand is that humans have a problem solving approach to accomplishing tasks.  When a user sits down at a computer system, they know what task they want to accomplish.  They have an inherent ability to figure out the system.  Users tend to figure out systems by observing what functionality is presented to then and then forming a conceptual model of how the system is going to work.  Once the conceptual model is formed, they insert their task objective into the model and conceive which action should be taken that would best deliver the desired outcome.  The user then takes that action, observes the outcome, and then makes a judgment on whether that action was correct or incorrect.  Each action and observation either reinforces or discredits the original conceptual model.  This process is repeated until the end objective is accomplished.


If designers understand this inherent behavior of users, then systems should be designed that will best compliment their user’s tendencies.  In effect, computer scientists should design systems that will lead their users to the appropriate outcomes with the least amount of time and effort that is possible.  However, this is not a trivial task.  The inherent problem solving approach of humans creates a unique paradigm.  Each user that sits down at a computer system brings a different conceptual model of the system.  With each action and observation, each unique conceptual model is refined in a different way.  Users are easily and often lead down the incorrect path in a system because their conceptual model is either wrong to begin with, or is conditioned to be wrong through inappropriate actions and observations. 

III.
LEADING THE USER TO THE CORRECT OUTCOME


Once designers understand how users approach the system, the system can be designed to accommodate and constrain the user’s actions.  This can be accomplished by exploiting affordances, visibility, mapping, and feedback.

Affordances

This term refers to the perceived properties of items.  This is how the majority of humans think of how an object should work.  For example, buttons should be pushed, knobs should be turned, etc…  Relating this to the exploratory nature of users, designers must consider that buttons will be pushed and knobs will be turned.  A designer must be careful when giving users the opportunity to exploit features because by their very nature, they will!

Visibility


This refers to what functionality is obvious to the user.  Users want to accomplish their tasks and are searching for actions to take in order to do this.  Designers must make the features that the user wants readily available and hide the advanced or dangerous features so that users don’t have the opportunity to make mistakes.

Mapping and Feedback


Mapping refers to the causal relationship between an action and its outcome.  As stated before, the user is updating his conceptual model of the system based on a series of actions and observations.  Designers need to give feedback for each actions that is taken to indicate to the user that he has actually performed an action.  Just as important is to give the appropriate feedback so that the user maps the action to appropriate outcome.  This is a delicate balance because if inappropriate feedback is given at the wrong time, a user can alter his conceptual model of the system in an incorrect fashion.

IV.
TOO MUCH KNOWLEDGE FOR THE USER


Another challenge to designers is how to handle the endless amount of information that is available to users.  We are now faced with knowledge that is in all cases overwhelming to humans.  Designers must decided what information the user needs and which information can be stored in the system.  This is sometimes called Knowledge in the World verses Knowledge in the Head.  In general, designers should try to teach concepts and models as opposed to raw data.  Any knowledge that is discrete should be stored in the system.  Examples of this are features lists, telephone numbers, maps, etc…  Designers should concentrate on delivering the concept of the system to the user.  Examples of this are where the feature lists are stored, how the telephone numbers are organized, etc…  When users understand how to the get the available information, not what the available information is, the amount of information that can be used is endless.

V.
GIVE THE USER A CHANCE


The final piece to user-friendly system design is to accept the fact that humans will make errors.  A common misconception that designers make is that errors are bad.   In actuality it is an important step in the process of forming the conceptual model of the system.  The user is learning the system through a series of trials and errors.  Each action and observation, if designed correctly, will educate the user on how the system is laid out and how it supposed to be used.  Bearing this in mind, designers must accommodate errors and make error handling an integral part of the system.


Another aspect of error handling refers to visibility and accordance’s.  If designers know that errors will occurs and that features that are visible and have a natural accordance will be used, then they should try to hide dangerous features.  An example of this is that a system should not have the Delete Everything button next to the Save button.  Users are bound to either accidentally or exploratory push the Delete Everything button.  Designers should not place these two buttons next to each other.  The combination of visibility and accordance form the concept of a constraint.  If the user does hit the wrong button, which by the very nature of a human he will, the system should give the user the appropriate feedback that a dangerous feature had been launched and an opportunity to reverse the action.  The probability of the wrong button being pushed can be reduced by constraining the ability for that button to be pushed.

VI.
CONCLUSION


User interface design is one of the most challenging tasks that computer scientists are faced with today.  No longer can technical prowess deliver a useful system.  Designers must now understand the psychology of the user and accommodate human nature.  Fortunately, there has been a great deal of work on the psychology of the human thought process over the past centuries. Modern designers are not starting from scratch.  By implementing system based on simple principles, useful system can be designed.  Designers can exploit the concepts of accordance’s, visibility, mapping, and feedback, coupled with appropriate error handling and deliver powerful and useful systems.

