Memory

Modern day computer applications all too often operate as if users have amazing memories.  They expect the user to remember all sorts of apparently meaningless information.  

One set of meaningless information learned for one particular application will more often than not be totally useless for another application.

All of this increases the burden on our already overtaxed memories and leads to inefficiency caused through forgetting and perhaps to anxiety and stress at work.

It is important to develop a firm understanding of what the user can reasonably be expected to remember when working with a computer system.

Unnecessary burdens should not be placed on the user’s memory.

The aim is to provide an understanding of the strengths and weaknesses of human memory in order that we might avoid overtaxing it.

MEMORY IS INVOLVED IN ALL OUR EVERYDAY ACTIVITIES.

Talking, reading , writing, using the computer - all need memory.

When we interact with a computer system, some tasks are straightforward and require the slightest effort to remember while others take forever to memorise and fall out of memory soon after been employed.

gnihsilbup potksed (publishing desktop)

Some things are relatively easy to remember, while others are difficult to remember.

Twas brillig, and the slithy toves

Did gyre and gimble in the wabe:’

Jaberwocky - Lewis Carroll

It’s murder on the dace floor

but you better not kill the groove –Sophie Ellis Bextar

Is it worth it, let me work it
I put my thang down, flip it and reverse it 

[next line in Reverse]
If you got a big [elephant], let me search it
To find out how hard I gotta work ya – Missy Elliot

There are three types of memory:
1)   Long term memory: where memories are stored.
2)   Working memory: where conscious thought processes operate.
3)  Sensory  memory: the area of memory which copes  with inputs from the senses.

Information from the outside world is received through the senses.

A sensory memory exists for each sensory channel:

Iconic memory for visual stimuli

Echoic memory for aural stimuli

Haptic memory for touch

Sensory stores
Our senses are constantly bombarded with an enormous amount of information, most of which, does not receive any attention.  If you are sitting down in a chair as you read, then tactile information from that part of your body in contact with the chair is probably available.  However, if you are focusing on what you are reading, then you have probably been unaware of that tactile information until now.

Iconic store

Echoic store
This is a transient store in the auditory modality known as the echoic store consisting of relatively unprocessed auditory input. eg. suppose someone who is reading a newspaper or book is asked a question.  The person addressed will sometimes ask, “What did you say?”, and at the same time realise that he or she does know what has been said.  This “playback” facility depends on the workings of echoic memory.


STM was seen as an area of memory that was able to hold limited information for a short time and this information would fade or be forgotten if it was not constantly refreshed.

Short-and long-term stores
Primary memory relates to information that remains in consciousness after it has been perceived and forms part of the psychological present. 

Secondary contains information about events that have left consciousness, and are therefore part of the psychological past.


Attempting to remember a telephone for a few seconds is an everyday example of the use of the short-term store or primary memory.  It illustrates two key characteristics that are usually attributed to this store:

1.  Extremely limited capacity (only about seven digits can be remembered).

2.  Fragility of storage, as any distraction usually causes forgetting of the number.

Historically, there were two major ways in which the capacity of short-term memory was assessed: span measures, and the recency effect in free recall.

An example of a span measure is digit span, in which subjects have to repeat back a list of random digits in the correct order as soon as they have been spoken.

The span of immediate memory is generally “seven, plus or minus two” whether the units are numbers, letters, or words.  Seven chunks (integrated pieces or units of information) could be held in short-term memory at any one time; for example, “IBM” is one chunk for those familiar with the company name International Business Machines but three chunks for everyone else.  

But the number of chunks is less with larger chunks (eg. eight-word phrases) than with smaller chunks (eg. one-syllable words).  The recency effect in free recall (recalling the to-be-remembered items in any order) refers to the finding that last few items in a list are usually much better remembered in immediate recall than are items from the middle of the list.

Span measures indicate a larger short-term memory capacity than do recency effect measures.  This is due to different patterns of rehearsal.

Subjects performing a span task generally attempt to rehearse as many different items as possible, whereas subjects asked to learn a list for free recall concentrate their rehearsal on only a few items at a time.  

Span and recency effect measures both indicate that the capacity of short-term memory is strictly limited.  A major distinction between the short-term and long-term stores concerns the ways in which forgetting occurs.   

Counting backwards caused forgetting from the short-term store.  This may have happened either because counting backwards is a source of interference, or because it diverts attention away from the information in short-term memory.

Recalling lists in any order is known as free recall and it is easier than recalling lists in order.  In free recall exercises there is a tendency for the first one or two words to be remembered well; this called the primacy effect. 

It is suggested that the first words are rehearsed several times and the subject effectively learns them, or they enter long term memory.  Next, the words in the middle will be less well remembered while the words at the end will generally be well remembered; this is called the recency effect.  The words at the end are remembered because they are still present in working memory or even in the auditory loop if they have been heard.

Rare words are less likely to be remembered that common words. (elephant)

Closure.  When you look up a number in the telephone directory an rehearse it before dialling, once dialling is complete there is a feeling of relief.

When you log on a computer.

Humans like to know when a task has been accomplished since it means that they are free to move on to the next stage and forget about the task they have just done.

It is difficult to concentrate fully on another task when you are desperately trying to remember something which is not particularly easy to remember.  It is important to build closure into systems since this acts as a means of allowing processes to be grouped or chunked in memory.  The process will later become a whole chunk for the expert user.

There is evidence to support that humans are able to recall pictures better than they can recall words.  This tendency is used as an argument for the development of direct manipulation or iconic interfaces.

It is important that the user feels comfortable when using a system.  In states of arousal - fear, anguish, elation, or any extreme emotion, humans are less likely to remember things.  (eyewitness). People recall information more accurately if they are able to recall it in the same situation it was learned in. (testing)

Subjects asked to recall where they had left items when they were intoxicated were much more likely to remember their location when they were next drunk than when they were sober.

A computer should not ask for any information that is unnecessary nor should it request any information that it can derive.  

After each complete operation there should be some operation that will act as closure and offer feedback to the user.  It should ask for material that is relevant.  Otherwise, could cause irritation and is not likely to help the user to learn how to operator the system.  It is possible to train the memory to perform remarkable feats.  In the design of computer systems it is desirable to reduce any such need.  The user should not be asked to do things that would cause them to tax their memories unduly.

Cue-dependent forgetting
Many people report that they cannot remember much about their early childhood experiences.  
However, if they revisit the area they were brought up in, the streets and houses often serve as powerful retrieval cues that enable them to reconstruct many childhood events.


The registered information persist for a few tenths of a second.

Only a tiny fraction of the entire information penetrating the sensory stores is attended to and chosen for further processing in short-term memory. The remainder is deleted by being overwritten by new information or through the process of decay.

Seven chunks of information at a time

retain those chunks in short-term memory 

for 15 to 30 seconds.

The size of a chunk of information depends on the persons familiarity with the material.

Which is easier to remember?

2653976208  or 265 397 6208

The successful formation of a chunk is known as closure.

- the need to accomplish or close tasks, held in short-term memory
If a person fails to achieve closure or is prevented from doing so by interference, the subject is bound to lose track of what they are doing and therefore make mistakes. If many facts and decisions are necessary to solve a problem, the short-term and working memory may be overloaded.

Visual discord or noisy background also tamper with cognitive processing. Anxiety seems to curtail the size of the available memory, since the person’s attention is somewhat preoccupied in concerns that are beyond the problem-solving tasks. Once we complete a task, closure gives us a nice ‘done it’ feeling. At this point our minds tend to get rid of our 

short-term memory in order to get on with the next task. (ATMs).

HEC ATR ANU PTH ETR EET (difficult to remember)

(take the letter “T” from the end of the sentence and attach it to the beginning...)

THEC ATR ANU PTH ETR EE

On the World Wide Web, an advertiser may have to compete with a myriad of tasks that a person has to accomplish in order to achieve their goal.

Each additional closure a person attempts to achieve may make it more difficult for him or her

to be attentive to the peripheral information on the interface, therefore, he or she may not notice the advertisements displayed. Information from short-term memory is stored in long-term memory by rehearsal. The repeated exposure to a stimulus or the rehearsal 

of a piece of information transfers it to long-term memory. The processes of learning and memory can also contribute to the level of memory.

Items from LTM have to be retrieved and brought into working memory before they can be used; this is the process of activation and, it takes time.  Items in working memory can be processed more quickly than information which has first to be retrieved from LTM.

Two-Process theory
Recall involves a search or retrieval process which is followed by a decision or recognition process based on the apparent appropriateness of the retrieved information. 
(Recall requires an item to be retrieved and then recognised).

Recognition involves only the second of these processes.  Recognition is superior to recall. 
Recall
There are two different routes to recall:
1.  The direct route, in which the cue permits direct accessing of the to-be-remembered information.(uniformed)

2. The indirect route, in which the cue leads to recall via the making of inferences and the generation of possible responses.(informed used direct + indirect route).(eg. regal-BEER)

Recognition 
There are two ways in which recognition memory can occur.  eg.  If you pass somebody on the street that you have seen before but cannot immediately identify that person.  Then after some elapsed time you realise that person is the ticket-office clerk at  Connolly railway station.  

This greatly strengthened your conviction that the initial feeling of recognition was correct.  This anecdote suggests that recognition can be based either on familiarity or on remembering relevant contextual information.
Connectionist models assume that information about a person, object, or event is stored in several interconnected units rather than in a single place.  
For example, you may have a friend called Britney, who is a singer, 22 years old, single, with a lot of money.  Each of these pieces of  information about Britney is stored in a separate unit. 

Learning involves gaining access to one or more of these units, which then activate the other units and re-create your knowledge of Britney.
The notion that knowledge about a person or object is distributed across several units rather than being concentrated in a single memory trace means that the system can often function reasonably well even if a unit is damaged or imperfect information is supplied to it.(Prime Ministers).


Consider the task of deciding which prime minister in the last century, was male, very domineering and won three consecutive general elections.  You may well have thought  of the answer almost immediately in spite of being misled by the first piece of information or cue (ie. Maleness).  This is readily explained by connectionist models.  All three cues activate their respective units, and these units then activate other units associated with them.  As a consequence, there is more activation of the name “Thatcher” than any other.

In contrast, consider a theory according to which retrieval works in a serial fashion in which only one cue at a time is considered.  The cue “male” restricts the search to the names of male prime ministers, and then an attempt is made to think of domineering male prime ministers.  From that smaller list, there is no on who also won three elections running, and so retrieval fails.  

Spontaneous generalisations
Those involve remembering general information that was not learned in the first place.
(Dog, Age group, restaurant)
- novel and spontaneous generalisations can be produced readily even though the sought-for information is not directly stored in memory.
PDP models allow for “default assignment”, in which missing information about an individual is filled in on the basis of information about similar individuals or objects.

Parallel distributed processing (PDP) models or connectionist networks.

Parallel = more than one process occurring at a time;

distributed processing = processing occurring in a number of different locations.

You forget how old your friend Rebecca is. When Rebecca’s characteristics (Friend, post-grad, married, no children) are activated, they will activate units containing information about other individuals resembling Rebecca.  If most of the married post-grad you know who have no kids are in their mid twenties then that information will be activated. Rebecca’s age becomes mid-twenties through default assignment, and you may not be aware that your assessment of her age was not based on direct knowledge.

Two types of Long-term memory
Episodic memory: represents our memory of events and experiences in a serial form.
It is from this memory that we can reconstruct the actual events that took place at a given point in our lives (what you had for dinner, where you went on Saturday).

Semantic memory: is a structured record of facts, concepts and skills that we have required.  The information in semantic memory is derived from that in our episodic memory, such that we can learn new facts or concepts from our experiences.
(network).(what different words mean)

Autobiographical memory comprises 
3 different levels:
Lifetime periods:  substantial periods of time defined by major ongoing situations (living with someone; working for a particular firm).

General events: repeated and/or extended events (holiday in France) covering a period of days to months.

Event-specific knowledge: images, feelings, and details relating to general events and spanning time periods from seconds to hours.

Auto memory appears to be organised in a hierarchical fashion.  It tends to be good for relatively recent events and for the years of adolescence and early childhood, but is rather poor for the middle years of adulthood and for early childhood.

Lifetime periods are much more effective cues to many kinds of memory retrieval than are most other cues.

Each lifetime period contains its own set of themes, goals, and emotions, and indexes a particular subset of the autobiographical knowledge base.

There is considerable overlap between autobiographical memory and episodic memory, in that the recollection of personal events and episodes occurs with both types of memory.

But, there can be episodic memory memory without autobiographical memory.

What I ate for lunch yesterday is today part of my episodic memory, but being unremarkable in any way, it will not become part of my autobiographical memory - it has no significance to my life story.

Eyewitness’s memory for an incident is rather fragile, and can easily be distorted by inaccurate information.

Techniques based on the assumption that there are various access routes to a memory trace, and thus it is useful to employ several different retrieval cues in order to maximise recall.

There are three requirements to achieve very high memory skills:

1)  Meaningful encoding: the information should be processed meaningfully, relating it to pre-existing knowledge.
2)  Retrieval structure: cues should be stored with information to facilitate subsequent retrieval.
3)  Speed-up: there is extensive practice so that the processes involved in encoding and retrieval function progressively faster.

Practise the digit span task for one hour a day for 2 years.

The digit span (the number of random digits that can be repeated back in the correct order) is typically about seven items, but this subject eventually attained a span of 80 items.

He accomplished this by making use of his extensive knowledge of running times, eg, if the first few digits presented were “3594”, he would probably note that this was Bannister’s time when he broke the four minute for the mile, and that would be the information he would store away. He made use of long-term memory to reduce 80 digits to a much smaller number of running times.

The extent to new material can be remembered depends on its ‘meaningfulness’.

The more relevant a piece of information, the deeper the level at which it is processed when first encountered and the better the chance it is to be recalled over time.

The familiarity of a word relates to its common occurrence in everyday language.

For example, ‘door’, ‘read’ and ‘stop’ are words that frequently occur; while examples of unfamiliar words may include ‘compile’ and ‘scan’.

The capacity with which a word can evoke images in one’s mind pertains to the imagery; such as ‘sleep’ and ‘eat’ which are high imagery words.

Words, which are simple to recall, are both highly familiar and highly ‘imageable’.

Vision

The term cognition is used to describe the interpretation of information from the outside world that is received through the senses.  It is what enables the perception of objects and events and an interpretation of them to occur.

Human vision is very complicated with a range of physical and perceptual limitations, yet it is the primary source of information for the average person.  

The eye is a structure for obtaining light, reflected from the outside world, which is reconstructed into electrical energy, that is meaningful, via receptors. eg, a certain colour appears darker when it is viewed against a bright background as opposed to a darker background.  Visual perception is achieved as a result of retinal impulses by the brain.  

An accurate image of the real world is not accomplished by perception alone.  We are influenced by an arbitrary refinement of what is noted by the eye.  We are able to receive information from displays varying considerably in quality, size and other characteristics, but we do not do so with uniform efficiency across the whole spectrum and at all speeds.

If you ask somebody what an unfamiliar object is like they will most probably describe it to you in terms of its visual appearance and other characteristics such as its smell or perhaps its texture.

The visual area that a person assimilates with his or her eyes when their eyes and head remain static is [image: image1.wmf]known as the visual field.
It takes about 10,000 harmonised eye movements per hour when a person is reading a book.  The speed of perception is described as the length of time it takes for the conscious perception in the brain to detect a visual signal after it has initially appeared.  

This speed of perception is enhanced when there is a greater contrast between the object and its background and when there is better lighting.

When a person is engaged in reading or searching, both undertakings which are different, the eyes do not smoothly move but skip briskly across a line to foveate a new part of the scene.  These skips or jumps are known as saccades.

Saccades are the primary means for moving the eyes to another section of the visual scene.  Saccades are described as being ballistic, once they are executed, their course and terminus cannot be altered.  This implies that visual attention on the periphery chooses the subsequent place for the eyes to move to.

These movements are so rapid that nothing is acquired during this event.  Amidst the skips the eyes are stable and focused on the object, generating fixations. 

Normally, we are not aware of these sequence of events.  The fovea and the neighbouring region is where the normal print becomes recognisably distinct.

Perception has three layers of complexity.  The first layer is detection, followed by recognition, and finally discrimination.  

Detection alludes to capacity of a person to sense if he or she is being stimulated by some source of energy, for example, when a light is so faint that the person can hardly notice its presence.  

Recognition refers to being able to identify as well as notice distinct types of stimulation.

Discrimination refers to the capability to distinguish between different variety of stimulus.  For example, a person may be able to decipher between two similar musical tones.

While attaining to perceive words and sentences, we learn not to perceive each letter and the word separately.  Alternatively, we learn to scan the entire sequence of words and fill in the rest.  

FINISHED FILES ARE THE RE-
SULT OF YEARS OF SCIENTIF-
IC STUDY COMBINED WITH
THE EXPERIENCE OF YEARS

The human brain tends to see the F in OF as a V.


Visual Selective Attention

Attention refers to ‘those neural processes (at any stage) that promote preferential processing of stimuli relevant to a particular task and inhibit processing of task irrelevant stimuli’.  The perception of any visual environment necessitates the recognition of resident objects especially in a task oriented role.  

The apparent constraints of the visual system processes only a certain number of objects simultaneously, thus ignoring some objects at some stages in the information flow.  This discriminatory process is referred to as ‘selective attention’.


Viewing and selecting items for the user’s attention comprises two stages.  The first is known as the ‘pre-attentive’ stage which performs without constraints in ‘parallel across the entire visual field‘.  

In this stage, the eye distinguishes the basic appearance of features, such as, edges, orientation, size, colour, movement, and so on.

Some of these features are then assimilated into the second phase known as the ‘attentive’ stage, which has a limited capacity.  From the visual field, one item is dealt with at a time and is assumed to be selected.

To extract a large red X amid large and small red and green coloured X’s and O’s would engender a parallel detection of red objects, large objects and round objects.  

This would be superseded by a serial assimilation and examining of each object, to determine if it is a large red X.

At any one time, there are numerous items and episodes contending for visual perception and attention. To negotiate with this contention of information overload, attentional structures must swiftly assess the importance of each item and event and pick the appropriate information and react accordingly to it thus ignoring the irrelevant data.

Visual context exists in the daily perception of the world.  This context helps highlight the appropriate information while ignoring the irrelevant data. The context of a street junction helps categorise the importance of the red, amber and green colours of the traffic lights.  


Visual context influences visual attention producing an internal saliency map presently in view.   Visual formation of contextual information is highly invariant thus enhancing predictability and diluting complexity leading to areas of high saliency attracting attention and eye movements.

Constructivist Approach
process of seeing is an active one in which our view of the world is constructed both from information in the environment and from previously stored knowledge.

- intervention of representations and memories.  What we see is not a replica or copy of the world such as the image that a camera would produce.

The visual system constructs a model of the world by transforming, enhancing, distorting and discarding information.

The effect of construction is to provide us with a more constant view of the world than if we were merely to ‘see’ the images that impinge on our retinas.

When we walk down the street we ‘see’ buildings as being stationary and people as being approximately the same size and shape, despite the fact that the images that our retinas receive may have radically different positions and shapes.

Our aptitude to perceive objects on a screen - such as text, graphics, two or three dimensional representations - is a result of our prior knowledge and expectations as to what should appear and the image that falls on our retinas.(eg dotted picture of a dalmation).

One aspect of the constructivists process is known as context.

When faced with ambiguous stimuli, our prior knowledge of the world helps us to discern what they are.  Another aspect of the constructive process involves decomposing or partitioning images into separate entities that are readily recognisable.  The object (the figure) is distinguished from the rest of the information (the background).

Gestalt psychologists believe that our ability to interpret the meaning of scenes and objects was based on us having the innate laws of organisation.

The organising principles which enable us to perceive the patterns of stimuli as meaningful wholes are defined as:

1.  Proximity:  the dots appear as groups rather than random cluster of elements.

2.  Similarity:  there is a tendency for elements of the same shape or colour to be seen as belonging together.

3.  Closure:  missing parts of the figure are filled in to complete it, so that it appears as a whole circle.

4.  Continuity:  the stimulus appears to be made of two lines of dots, traversing each other, rather than a random set of dots.

5.  Symmetry:  regions bounded by symmetrical borders tend to be perceived as coherent figures.

Graphical models, developed for use with a conventional computer display, have to be represented on a two-dimensional surface.  


To make the objects appear as three-dimensional, monocular depth cues are used. The perceptual depth cues are:
1.  Size:  the larger of two otherwise identical objects appears to be closer than the smaller one.


2.  Interposition:  if one object partially obscures a second object then the blocked object is perceived to be behind the blocking object.


3.  Contrast, clarity and brightness:  sharper and more distinct objects appear to be nearer and the duller objects appear to be further away.

4. Shadow:  shadows cast by an object provide some cues to the relative position of objects.

5.  Texture:  as the apparent distance increases, the texture of a detailed surface becomes less grainy.

Motion parallax:  When moving one’s head from side to side the objects one sees are displaced at different rates.

Objects that are further away appear to move more slowly than objects that are closer. Vision is not simply a product of the eye but involves interpretation by the brain as well.  It is this interpretation that is responsible for some optical illusions.

In the development of human-computer systems it is important to avoid creating any confusing effects.  This can occur with certain types of three-dimensional icons, or it can caused by the misuse of colour.

There are three forms of looking derived from eye movements, each determined by a particular circumstance in which they occur.

1) Spontaneous looking arises when a person observes a scene without any particular set goal to achieve.  A person is not interested in the physical qualities of sections of the visual scene. 

Unless the physical contours carry significant information to assist in the perception of the scene, they are not entrusted with much attention.

The employment of stored knowledge is an important aspect of the spontaneous looking process.
 
For example, when a person looks at somebody’s face, the eyes and lips, which are the chief sources of communication and are more animated than any other feature, attracts the most attention because they can inform the observer about the person’s mood and feeling towards the observer.

2) Task Relevant looking occurs when a person examines a visual scene with a specific task to solve and the appropriate data procured is useful. 

The pattern of the eye-gaze is influenced by this goal oriented approach.  If a person was asked to look for a certain item in a painting or picture the intensity of the eye-gaze pattern of that person would thrive around that item.
3) Orientation of thought looking arises when a person is not attentive to what they are looking at due to some distraction on the mind even if the visual stimuli is not useful.
Different perceptual and other cognitive processes plus an acceptable understanding of language and grammar are needed for reading.  Virtually most of the cerebral undertakings are associated with reading.  Reading is often cited as ‘visually guided thinking’.

Layout and subjectivity dictate the scanpath.  People tend to scan and re-scan certain sections of an image they are observing in a routine manner.  The fixation sequence can be considered temporal as well as spatial.

The speed of acquiring visual attention is directly related to the location of the object in the visual field.

Three zones of the functional visual field. 

1)  Stationary field, where performance is associated with central vision. 

2)  Eye field, an area where eye movements are necessary to complete the task; and finally.

3)  Head field relates to the area where head movements are also required.

The visual system responds differently to various colours.  8% of males and 1% of females suffer from colour blindness, most commonly being unable to discriminate between red and green.

The quick brown
fox jumps over the
the lazy dog.

To be able to use a computer, you need to perceive the information that is presented at and through the interface in a clear an unambiguous manner.

Designing interfaces requires an understanding of perception.
Interface Design:

An essential basis for interactive-system designers is an awareness of the cognitive and perceptual

abilities of the user.

At an individual level, user interfaces change many people’s lives:
Doctors can make more accurate diagnoses, children can learn more effectively, graphic artists can explore more creative possibilities, and pilots can fly aeroplanes more safely.

Some changes, however, are disruptive; too often, users must cope with frustration, fear, and failure when they encounter excessive complexity, incomprehensible terminology, or chaotic layouts.

One of the main aims of the designer is making the user’s quality of life better, by building high-quality interactive systems.

This is achieved through thoughtful planning, sensitivity to user needs, and diligent testing.

Effective systems generate positive feelings of success, competence, mastery, and clarity in the user community.

The users are not encumbered by the computer and can predict what will happen in response to each of their actions.

With a well, designed interactive system, the interface almost disappears, enabling users to concentrate on their work, exploration, or pleasure.

Creating an environment in which tasks are carried out almost effortlessly and users are “in the flow” requires a great deal of hard work from the designer.

Multiple design alternatives must be evaluated for specific user communities and for specific benchmark tasks.  For each user and each, precise measurable objectives guide the designer, evaluator, purchaser, or manager.

These five measurable human factors are central to evaluation:

1.  Time to learn: How long does it take for typical members of the user community to learn how to 

     use the commands relevant to a set of tasks?

2.  Speed of performance: How long does it take to carry out the benchmark tasks?

3. Rate of errors by users: How many and what type of errors do people make in carrying out the

benchmark tasks? Although time to make and correct errors might be incorporated into speed of   performance, error handling is such a critical component of system usage that it deserves extensive study.

4.  Retention over time: How well do users maintain their knowledge after an hour, day, or week?

     Retention may be linked closely to time to learn, and frequency of use plays an important role.

5.  Subjective satisfaction: How much did users like using various aspects of the system?  The 

     answer can be ascertained by interview or by written surveys that include satisfaction scales and

     space for free-form comments.

Four features of a good “tool”
1. User Control: the user is in command at all times, and imposes what the tool is to do, and not vice 

        versa.

2. Transparency:  the tool becomes adjunct to the person so that the user can concentrate on the task  

        in hand, and not to the mechanism of the tool.

3. Flexibility:  the tool can be employed in many varied approaches, some which were not intended by the designer.

4.  Learnability:  it must be simple to perform necessary procedures with the tool and it must be such

     that users can improve their expertise through use.  Task analysis is central, because systems with 

     inadequate functionality frustrate the user and are often rejected or under-utilised. 

If the functionality is inadequate, it does not matter how well the human interface is designed.

Excessive functionality is also a danger, and providing it is probably the more common mistake of designers, because the clutter and complexity make implementation, maintenance, learning and usage more difficult.  The pressures for standardisation grow as the number 

of users and software packages increases.

Any changes among systems cause learning time to grow.  Gross disparities among systems would require significant retraining and burden users in many ways.  The designer must try to develop common user-interface across multiple applications(platforms).  This is known as Standardisation. (MS Windows).

General principles which can be applied to the design of an interactive system in order to promote its usability:

1)  Learnability:  the ease with which new users can begin effective interaction and achieve maximal 

     performance.

2)  Flexibility:  the numerous ways the user and  the system exchange information.

3)  Robustness:  the level of support the system offers the user to successfully complete his 
     or her goal.

These groups are sub-divided: 
1.  Learnability
a)  Predictability:  The users future interaction is based on his/her knowledge of past interactions of the system.  Applications should attempt to anticipate the user’s wants and needs. Do not expect users to search for or gather information or evoke necessary tools. 
Bring to the user all the information and tools needed for each step of the process.

b) Synthesizability:  The ability of the user to assess the effect of past operations on the current state. 

The principle of honesty relates to the ability of the user interface to provide an observable and informative account of the result of an operation which changes of some aspect of the internal state.

The response of the system should be immediate rather than eventual.

The principle of honesty implies that after moving a file to its new location in the file system you are then able to determine its new whereabouts.  In a command language system, you would typically have to remember the destination directory and then ask to see the contents of that directory in order to verify that the file has been moved (in fact, you would also have to check that the file is no longer in its original directory to determine that it has been moved and not copied.

In a visual desktop interface, a visual representation (or icon) of the file to be moved is dragged from its containing directory and placed in its destination directory where it remains visible ( assuming the destination folder is selected to reveal its contents).  

In this case, the user need not expend any more effort to assess the result of the move operation.  In this case, the visual desktop is immediately honest.

c) Familiarity:  the extent to which a user’s knowledge and experience in other real- world or computer-based domains can be applied when interacting with a new system.  

This has to do with a user’s first impression of the system and whether the user can determine how to initiate any interaction. 
(Metaphor - typewriter for word processing). (Effective use of Affordance can enhance familiarity of an interactive system).

d) Generalizability:  Support for the user to extend knowledge of specific interaction within and across applications to other similar situations.

It is a form of consistency, which can be extended across other applications of a system to form a more predictive system model for the user.

e)  Consistency:  Likeness in input-output behaviour arising from similar situations or similar task objectives.

Familiarity = consistency with respect to past real-world experience and 
generalisability = consistency with respect to experience with the same system or set of applications on the same platform.
Levels of consistency: The importance of maintaining strict consistency varies. The following list is ordered from those interface elements demanding the most faithful consistency effort to those demanding the least.

- Interpretation of user behavior, e. g., shortcut  

- keys maintain their meanings. 
-  Invisible structures. 
-  Small visible structures. 
-  The overall "look" of a single application or service--splash screens, design elements. 
-  A suite of products. 
-  In-house consistency. 
-  Platform-consistency.

Location is only just slightly less important than appearance. Where it makes sense to standardise location, do so.

Inconsistency: 
It is just important to be visually inconsistent when things must act differently as it is to be visually consistent when things act the same. 
Avoid uniformity. Make objects consistent with their behaviour. Make objects that act differently look different.


2. Flexibility
a)  Dialogue initiative :  the interactive process is initiated and may be controlled by one of 
     the party members.
     System pre-emptive exists when the user responds to a system, initiated dialog, (constrained in 

     interaction by that system).
     User pre-emptive dialog - user has more flexibility to perform any action toward the system.

b) Task migratability:  Swapping of control between the user and the system, or shared with each other, in the completion of tasks.  (Spell checking function can be automated by the system but may need the user to check proper names).

c) Customisability:  personalisation of an interactive interface, and not the core system, by the user, to 

      enhance his/her performance.

d)  Substitutivity:  Allowing equivalent values of input and output to be arbitrarily substituted for each 

      other. (Page margins, tabs),  (Graphical[trends]/numerical value).

Give users some breathing room. Users learn quickly and gain a fast sense of mastery when they are placed "in charge." Paradoxically, however, people do not feel free in the absence of all boundaries 

Adults, like children, feel most comfortable in an environment that is neither confining nor infinite, an environment explorable, but not hazardous.


3. Robustness
a)  Observability:  Ability of the user to evaluate  the internal state of the system from its perceivable representation.  Four sub principles:
    (i)  Browsability: this allows the user to evaluate the internal state of the system via the interface. 

   This limited view can be compensated by an outline view of the document.

   (ii)  Defaults: assist the user in making the correct action by working on user’s recognition, as opposed to recall.  This helps prevents unwanted errors.
  (iii)  Reachability:  can the user negotiate his/her way from one state to any other state?
(iv) Persistence: deals with the amount of time that visual or auditory information is present to allow the user to make use of the effect.  

Visual information remains longer as an object for the user to respond to, than the momentary auditory information.

b) Recoverability:  Ability of the user to take corrective action once an error has been recognised. ( (i) Backward/Forward).
People explore in ways beyond navigation. Sometimes they want to find out what would happen if they carried out some potentially dangerous action. Sometimes they don’t want to find out, but they do anyway by accident.  By making actions reversible, users can both explore and can "get sloppy" with their work.

Always allow "Undo." 
Not supporting undo = you must then support a bunch of dialogs that say the equivalent of, "Are you really, really sure?" = slows people down.
Without dialogs, people slow down even further. People in a hazardous environment make no more mistakes than people in a supportive and more visually obvious environment, but they worked a lot slower and a lot more carefully to avoid making errors.


Always allow a way out. 
Users should never feel trapped. They should have a clear path out.


(ii) Commensurate effort:  If it is complex to undo a given state then it should be complex to get into it initially.

c) Responsiveness:  the response of the system should be immediate.  If slow, the system should provide some feedback indicating the request has been received and it is working on a response.

    (i)  Stability: Variations in response time of similar actions impedes user anticipation and reply.
d)  Task Conformance:  Does the system support all the operations the user would need to perform and does the user understand this support?  
     (i)  Suitable titles:  Titles and descriptions on the interface should be appropriate and unambiguous to the operation they depict.
Keep status information up to date and within easy view.  Users should not have to seek out status information.   Rather, they should be able to glance at their work environment and be able to gather at least a first approximation of state and workload. 


The Macintosh, for years, showed an icon of a trashcan of imminent danger of explosion if a single document was placed therein. Users quickly formed the habit of emptying the trashcan as soon as the first document hit. This not only turned a single-step operation into a two-step operation (drag to the trash, then empty the trash), it negated the entire power of the trashcan, namely, undo.


Any time you use colour to convey information in the interface, you should also use clear, secondary cues to convey the information to those who won't be experiencing any colour coding today. 

Secondary cues can consist of anything from the subtlety of grey scale differentiation to having a different graphic or different text label associated with each colour presented.


Defaults:
Defaults should be easy to "blow away:"  Fields containing defaults should come up selected, so users can replace the default contents with new material quickly and easily. Defaults should be "intelligent" and responsive.

Look at the user's productivity, not the computer's. 

Which of the following takes less time? Heating water in a microwave for one minute and ten seconds or heating it for one minute and eleven seconds?


People cost a lot more money than machines, and while it might appear that increasing machine productivity must result in increasing human productivity, the opposite is often true. 

In judging the efficiency of a system, look beyond just the efficiency of the machine.


From the standpoint of the microwave, one minute and ten seconds is the obviously correct answer. 
From the standpoint of the user of the microwave, one minute and eleven seconds is faster. 

Because in the first case, the user must press the one key twice, then visually locate the zero key, move the finger into place over it, and press it once. In the second case, the user just presses the same key–the one key–three times. It typically takes more than one second to acquire the zero key. Hence, the water is heated faster when it is "cooked" longer.


Keep the user occupied 
Since, typically, the highest expense in a business is labour cost.   Any time the user must wait for the system to respond before they can proceed, money is being lost.

Offer users stable perceptual cues for a sense of "home."   Stable visual elements not only enable people to navigate fast, they act as dependable landmarks, giving people a sense of "home."


Fitt’s Law
The time to acquire a target is a function of the distance to and size of the target. 
Use large objects for important functions (Big buttons are faster).
A single-row toolbar with tool icons that "bleed" into the edges of the display will be many times faster than a double row of icons with a carefully-applied one-pixel non-clickable edge along the side of the display.

Reduce the user’s experience of latency.

-  Acknowledge all button clicks by visual or aural 
   feedback within 50 milliseconds. 
-  Display an hourglass for any action that will take from 
   1/2 to 2 seconds. 
-  Animate the hourglass so they know the system 
   hasn't died. 
-  Display a message indicating the potential length of 
   the wait for any action that will take longer than 2 
   seconds. 
-  Communicate the actual length through an animated  
   progress indicator. 
-  Offer engaging text messages to users informed and 
   entertained while they are waiting for long processes, -  such as server saves, to be completed. 
-  Make the client system beep and give a large visual 
   indication upon return from lengthy (>10 seconds) 
   processes, so that users know when to return to using 
   the system. 
-  Trap multiple clicks of the same button or object. -
-  Because the Internet is slow, people tend to press the 
   same button repeatedly, causing things to be even 
   slower.

Choose metaphors well, metaphors that will enable users to instantly grasp the finest details of the conceptual model. 
Good metaphors are stories, creating visible pictures in the mind.
Bring metaphors alive by appealing to people’s perceptions–sight, sound, touch,–as well as triggering their memories.

Avoid invisible navigation. 
Most users cannot and will not build elaborate mental maps and will become lost or tired if expected to do so.

The World Wide Web, for all its pretty screens and fancy buttons, is, in effect, an invisible navigation space. True, you can always see the specific page you are on, but you cannot see anything of the vast space between pages.

Once users reach the designer’s applications, the designer must take care to reduce navigation to a minimum and make that navigation that is left clear and natural. 

Present the illusion that users are always in the same place, with the work brought to them. This not only eliminates the need for maps and other navigational aids, it offers users a greater sense of mastery and autonomy.


User Interface Design Guidelines for Children

1.  Activity Design:
(a) Design activities to be inherently interesting and challenging so children will want to do them for their own sake. 

(pre-schoolers, dress-up, fantasy role playing, construction play, drawing and colouring) and uses intuitive, logical and familiar procedures for accomplishing activities.

Each step should make sense to children so that they can easily remember what to do.

(b)Design activities to allow for expanding complexity and support children as they move from one level to the next in use of the product.

Single-step interactivity at beginning, so children do not have to remember several steps in order to complete a problem .

As children gain mastery of the activity, steps can slowly be added to increase the challenge and complexity.  Support children in mastering the activity by supplying feedback that helps them learn new information.  

In structured activities where children are asked to supply the correct answer, give feedback for wrong choices to redirect children and teach them the concept(eg. “That’s blue, I need Red”).

Activities should never jump levels of difficulty without warning or sufficient practice in the preceding level.


( C) Design supportive reward structures that take children’s developmental level and context of use into account.  

Motivate children to stick with a program by designing reward activities in which mastering a problem is rewarding in itself.  

They can be as simple as congratulatory audio and animations that play when a child has successfully completed a problem or as complicated as intricate points systems that accumulate to offer access to new games or prizes.

Rewards should be given consistently even when children repeat problems or activity levels they have done before.  

Children should never be punished (by absence of a reward) for repeating activities.

2.  Instructions:

(a)  Present instructions in an age-appropriate format.

Avoid on screen text when designing products for young children.

Add a feature that enables children of all ages to have any on-screen text read aloud for them.  

Children will not read text unless they absolutely have to.

(b)  Design instructions to be easy to comprehend and remember:

Language should be clear and simple without the use of concepts children have not yet learned.

Don’t reference left and right with young children.  

Use on-screen characters that speak instructions.  

Children pay more attention to characters than audio alone, and they click the characters to hear instructions repeated.  

Add highlighting or animation of objects that are being referred to in instructions to help direct attention.

( c)  On-screen character interventions should be supportive rather than distracting:

Make sure the on-screen character’s comments are appropriately timed in relation to on-screen content.  

Prime children for events that are about to happen, comment on events that are in the process of occurring, or reflect on just-completed events.  

If there are more than one on-screen character, they should not talk over each other.  

Multiple characters should complement rather than compete with or copy one another.  

Characters should not animate or talk constantly: such behaviour will distract children’s attention away from important content or their own accomplishments.

(d)  Allow children to control access to instructional information:

Allow children to terminate animations and interrupt audio with mouse clicks. 

Children may assume something is broken if their mouse clicks do not do anything.  

They do not have patience to sit through lengthy instructions and will not be able to absorb much of the information at any one time.

3.  Screen Layout:
(a)  Design icons to be visually meaningful to children.

The best icons for children are easily recognisable and familiar, representing items in their every day world. (eg doors for going outside, and stop signs for stopping activities.  

Design icons and accompanying hotspots to be large to accommodate young children’s developing cursor control.  

Make icons look clickable by using three-dimensional imagery.  

When you place a return button on the screen, do not also have a “quit” button.  
When both are on the screen simultaneously, children tend to choose the “quit” button to exit activities and then accidentally exit the program.
(b)Use cursor to help communicate functionality.
The cursor optimally has three states: a resting state, a “hot” state when rolling over an active element, and a “wait” state during screen transactions.  

The wait cursor should use a symbol that children associate with time passing, such as the traditional hourglass, clock, or fingers counting down.

The cursor also may change into the active element when using sticky-drag-and-drop instead of click-and-drag interactivity.  

Make sure that the cursor is designed with a clearly defined point so children can tell how to activate hotspots.

If a wait cursor is not used, find another way to communicate what the computer is doing during transitions.  

Audio can tell children that things are being set up.  
When children have not interacted with the computer for a lengthy period of time, signify that the program is waiting with some mild animation or audio (eg., toe-tapping, humming).

( c)  Use rollover audio, animation, and highlighting to indicate where to find functionality.

Hotspots on the screen can highlight or animate to indicate to children what is clickable and what is not.  

Navigational elements can animate on rollover to show children they have their cursor in the right place.  

Navigational elements can also have rollover audio that tells children what the function is (eg. “quit”).  

Add a 0.1-0.5 second delay for rollover audio so children can use it deliberately.  Otherwise they tend to randomly hear audio after their cursor is already somewhere else and they fail to make the connection.
Interface Design Guidelines

We are interested in how the user uses the computer as a tool to perform, simplify or support a task.  In order to do this the user must communicate his requirements to the computer.  There are a number of ways in which  the user can communicate with the system.  

At one extreme is batch input, in which the user provides all the information to the computer at once and leaves the machine to perform the task.  This approach does involve an interaction between the user and computer but does not support many tasks well.  At the other extreme are highly interactive input devices and paradigms, such as direct manipulation and the applications of virtual reality.  The user is constantly providing instruction and receiving feedback.

The purpose of an interactive system is to aid a user in accomplishing goals from some application domain.  A domain defines an area of expertise and knowledge in some real-world activity.  Since the user’s language, referred to as the task language, and the system language, referred to as the core language, communicate differently, the GUI acts as a mediator between them.  The task language is associated with the psychological features of the domain and the core language is associated with the computational features of the domain.  Employing interaction models help the designer to comprehend the activities of the interaction and to elucidate any difficulties in this communication.

The user interaction strategy of establishing a plan, which is displayed at the interface, evaluating the result for future strategies, can be partitioned into further cognitive and motor actions.

Stages of action models
The stages of action that users go through in 

trying to use a system.

Norman (1988) offers seven stages of action as 

a model of human-computer interaction:

1.  Forming the goal

2.  Forming the intention

3.  Specifying the action

4.  Executing the action

5.  Perceiving the system state

6.  Interpreting the system state

7. Evaluating the outcome

The user establishes a “conceptual” intention, amends it into the semantic of many commands, organises the desired syntax, and then creates the “lexical token” by actually moving the mouse 

to pick a point on the screen.

The essence of the interaction between the person and the object differs from one explicit operation to a very indirect, remote type of interaction.  When we write with a pen on paper, there is an explicit relationship between the motion of the pen and the resulting marks on the paper.

When we interact by proxy, such a delegating someone else to write on our behalf, the relationship is less direct.  Actions are executed through a feedback device involving both an execution and evaluation phase.  Artefacts should sustain both the execution and evaluation stages of the action cycle.

The gulf of execution compares the actions, the user formulates, to achieve a certain goal, with the actions allowed by the system.  If they map perfectly the interface is successful.  The bigger the difference, or gulf, the poorer the interface.  The gulf of evaluation compares the physical display of the system state and the user’s expectation.  If it is easy for the user to evaluate the display to achieve his or her goal then the interface is effective.   The greater the gulf the less effective the interface and the more thought is needed for the user to interpret the display.

A good interface should be transparent allowing the user to focus on the task in hand and not worry how to interact with the system.  So the designer can ascertain the imbalance between the artefact’s representation and the user’s expectations.

Norman surmises four principles of good design 

based on this model
1. the state and the action alternatives should 

    be visible

2. there should be a good conceptual model 

    with a dependable system image

3. the interface should incorporate good mappings 

    that show the associations between stages
4. the user should constantly get feedback.

Errors usually arise when proceeding from goals to intentions to actions and to executions.

Four junctures where errors can happen.
1. users produce a deficient goal

2. users may not discover the exact interface 

    object because of an obscure icon or label

3. users may not be able to identify or execute a 

    desired action 

4. users may get unsuitable or ambiguous feedback.  

    The last three points could be avoided by good 

    design or conquered by increasing familiarity of 

    the interface over time.

Some original Guide-Lines  for User-Interfaces
1. Concrete versus Abstract
    Interfaces should be concrete and not abstract. Concrete ideas in visual form are more effective 

    than an abstract form when conveying  information. Consider creating Icons for an aeroplane, 

    e-mail documents, heat and usability. The more concrete it is, the easier it is to  represent, and    therefore, the more uncomplicated  it is for people to manipulate visually.

2.  Visible versus Invisible
Keeping things hidden from the user is an easy way to create a troublesome user-interface. 

 Place prompts on screen and then make them vanish while they are still needed.  Concealing information and coercing people to memorise contributes to a difficult to use interface.

3.  Copying versus Creating
The idea of not creating a new document and take an old one and change it is important.  Never ask people to invent from scratch when it can be modified.

4.  Choosing versus Filling in
Instead of getting people to memorise what to type, give them options in a list from which they can choose.  So if a data is in the system then the user need never type it again.

In some situations this can be impractical.

Eight Golden Rules of Interface Design
1.  Strive for consistency 

2.  Enable frequent users to use shortcuts

3.  Offer informative feedback

4.  Design dialogs to yield closure

5.  Offer error prevention and simple error 

     handling

6.  Permit easy reversal of actions

7.  Support internal locus of control

8. Reduce short-term memory load

Five high-level objectives for data display

1.  Consistency of data display

2.  Efficient information assimilation by the user

3.  Minimal memory load on the user

4.  Compatibility of data display with data entry

5. Flexibility for user control of data display

Getting the user’s attention

Intensity     Use two levels only, with limited use of high intensity

Marking     Underline, enclose in a box, point to with an arrow, or use an indicator such as an asterisk, bullet, dash…

Size            Use up to four sizes, with larger sizes  attracting more attention.

Choice of fonts   Use up to three fonts

Inverse video     Use inverse colouring

Blinking Use      blinking displays (2 to 4 hertz) with great care and in limited areas.

Colour      Use up to four standard colours, with additional colours reserved for special occasional use.

In order to design an effective interface it is necessary to know the answers to some obvious and basic questions:
1.  Who is the user?
2.  What is the task?
3.  What is the environment in which the system will operate?

Three categories of user
1.  Novice
2.  Knowledgeable intermittent
3.  Expert/frequent users

A designer can design for a particular category of people and ignore different categories of user if this is appropriate. Eg, if the system was always used by blind users then it could be decided that there was no need to design for sighted users. The advantage of classification is that generalisations can be made about the users of the systems and their needs.  At present it is not usually possible to design for individuals, but it is possible to classify individuals according to the various characteristics they might have and then design for those broad groups.

Systems to be used by novices require more feedback and more opportunities for closure so that the novice feels that progress towards the goal is being made and is not left for long periods of time wondering if what has been done so far is right as this might well cause anxiety.

Guidelines for novice users:
Novice users present the most significant challenges when designing systems for people.
Expert users have a way of sorting themselves out but novice users can rarely do that.

1. All initiatives should come from the computer.

The novice user will not know what can be done.  Novices may or may not have a good understanding of the task domain but even so, the system needs to provide as much help as possible.  It should offer things to be done and expect answers to questions. 
The designer of a system should consider the novice user to be like a shy visitor who needs prompting so it is necessary to speak in questions.

2. Each required input should be brief.

The shorter it is the more likely it is to be remembered and the less likelihood there is of an error occurring when the user keys in the response.  The opportunities for error by novices should be minimised.  Designers should not assume that computer users are proficient keyboard operators.

3. Input procedures should be consistent with user expectation.
Humans search for patterns and will generalise.  The system designer wants to make sure that the patterns the novice discovers really exist and are the ones the designer intended.  In the absence of guidance, humans will look for explanations of behaviour.  He or she should form an understanding that matches the system.  Where possible it is sound practice to offer a metaphor that will enable a novice to formulate suitable ideas about the system and apply knowledge from other sources.

4. No special training should be necessary.
All of the information needed to operate the system should be provided by the system itself.
The user should not have to remember too much which means providing all the information that a user need on the screen.  Most people do not worry about whether or not they will be able to negotiate every door they might encounter.  They know that if they see a door it will open in one of a limited number of ways.  They use the appearance of the door to give them a clue about how it might be opened. Computer systems should be like that.  Looking at the system should make it clear what has to be done and there should be no fears in the user’s mind that failure might occur.

5. All system messages should be clear and 
     unequivocal.

The user should not be left puzzling over the meaning of a particular message. (Can’t open the printer).  A clear message to a computer expert is not necessarily a clear message to a beginner; it is important that messages are aimed at the appropriate level.  If users do not need to know something then there is no point in having them troubled by it.  It will simply add an unnecessary burden to an already over-burdened memory load.

6. User decisions should be made from a small set of options.
Novices need to make choices from a small number of options available since it makes them feel that the system is limited in size and it avoids feelings of being overwhelmed by the enormity of the system.  One method used in GUI systems is that of using a menu option for full and short menus.

7. Users should control the pace of the interaction.
Novice users need to decide when they are ready to go on.  They want to examine the screen as it is unfamiliar to them. Telling a novice user that something is unimportant at the moment might well be true but the novice wants to see and wants to be in control.  Control is probably a deeply seated desire in humans.  We like to feel that we are in charge of a situation.  
Designers should not guess how long a user needs to perform the task; the user should decide.  Eg, in direct manipulation systems the speed at which the pointer travels on the screen can be set by the user.  The novice user of a mouse will probably be much more comfortable with the pointer travelling as slowly as possible.  But as they become more expert they will very likely increase its speed to its fastest.

8. User decision making should be in response to a specific request for action.
The user should not be expected to guess that it is now time to do something.  Decision making needs to be prompted and the system should take the necessary initiative.  Eg, tasks like saving a document may need to be prompted.  
New users are quite capable of quitting an application without saving the work they have just completed.  The system should prompt if something will need to occur.  If an error or omission is a possibility then someone sooner or later will undoubtedly do it.

9. Help should be always be available.
People prefer getting help from people.

10. There should be sufficient feedback.
Novice users like to know they are on the right track.  There should be opportunities for closure to occur so that the novice feels comfortable about how things have progressed so far.  

In GUI systems the feedback can be graphical

SIMPLE AND NATURAL DIALOGUE

User interfaces should be simplified as much as possible, since every additional feature or item of

information on screen is one more thing to learn, one more thing to possibly misunderstand, and one more thing to search through when looking for the thing you want. 

Furthermore, interfaces should match the user’s task in as natural a way as possible, such that the

mapping between computer concepts and user concepts becomes as simple as possible and the user’s

navigation through the interface is minimised.

The ideal is to present exactly the information the user needs - and no more - at exactly the time and

place where it is needed.  

Information that will be used together should be displayed close together, and at a minimum on the

same screen.  Screen layouts should use the gestalt rules for human perception to increase the users’ 

understanding of relationships between the dialogue elements.

Graphic Design and Colour

These rules say that things are seen as belonging together, as a group, or as a unit, if they are close

together, are enclosed by lines or boxes, move or change together, or look alike with respect to shape,

colour, size, or typography. (Sesame Street)
These principals of graphic structure should be used to help the user understand the structure of the 

interface.   For example, menus can use a dividing line or colour coding to split options into related 

groups, each of which will be easier to understand because each option will be seen in a relevant 

context.  Similarly, dialog boxes can group related features and enclose them in boxes or separate them 

by lines or white space.  

Also, since users will perceive structure based on these principles, care should be taken not to separate 

out unrelated objects in ways that make them seem as belonging together.

Principles of graphic design can also help users prioritise their attention to a screen by making the most

important dialogue elements stand out.

UPPERCASE TEXT CAN ALSO BE USED TO GET THE USER’S ATTENTION, but upper case should 

be used sparingly as it is about 10% slower to read than mixed-case text.

Three important guidelines with respect to colour are:

1  Don’t over-do it.

2  Make sure that the interface can be used without the colours.

3  Try to use colour only to categorise, differentiate, and highlight, not to give information, especially 

    quantitative information.

Less is more

Adding information and data fields to a user interface can distract the user from the primary information.

It will normally be better to design a single screen with information and relegate less important

information to auxiliary screens than to cram all the information that might possibly be useful into a set of 

screens that will require the user to switch screens for even the most simple tasks.

It is better to provide identifying information as part of a start up screen that can be extravagantly eye-

catching and serve as feedback to the user that the appropriate program is being entered.

Extraneous information not only risks confusing the novice user, but also slows down the expert user.

The “Less is more” rule also applies to the choice of features and interaction mechanisms for a program. 

Every time you add a feature to a system, there is one more thing for the users to learn (and possibly to 

use erroneously) and the online help gets bigger, more intimidating, and harder to search.

Speak the Users’ Language

The terminology in user interfaces should be based on the user’s language and not on system-oriented

terms.  Dialogues should be in the users’ native language and not in a foreign language ( also non 

verbal elements like icons should also be included).  View the interactions from the user’s perspective.

A more general way of approaching the goal of a user-oriented dialogue is to aim at good mappings 

between the computer display of information and the users’ conceptual model of the information.

User interface metaphors are a possible way to achieve a mapping between the computer system and 

some reference system known to the users in the real world.

Metaphors also present potential problems with respect to internationalisation, since not all metaphors 

are meaningful to all cultures.

Minimise User Memory Load

Computers are very good at remembering things very precisely, so they should take over the burden of 

memory from the user as much as possible.  In general, people have a much easier time at 

recognising something that is shown to them than they have at having to recall the same information 

from memory without help. The computer should display dialogue elements to the users and allow them 

to choose from items generated by the computer or to edit them.Menus are a typical technology to 

achieve this goal.

It is much easier for the user to modify information displayed by the computer than to have to generate 

all of the desired result from scratch.  Interfaces based on recognition rely to a great extent on 

the visibility of the objects of interest to the user.  Unfortunately, displaying too many objects and 

attributes will result in a relative loss of salience for the ones of interest to the user, so care should be 

taken to match object visibility as much as possible with user’s needs.

As usual “less is more”.  The system should be based on a small number of 

pervasive rules that apply throughout the user interface. 

If a very large number of rules is needed to determine the behaviour of the system, then the user will 

have to learn and remember all those rules, making them a burden.

On the other hand, if the system is not governed by any rules at all, then the user will have to learn 

every single dialogue element on its own, and it is impossible to predict the behaviour of a dialogue 

element without already knowing (and remembering) how it works).

The use of generic commands is one way to let a few rules govern a complex system.

Generic commands make similar things happen in different circumstances, making it sufficient for the 

user to learn a few commands in order to work with many different types of data.

They help transfer of learning from one application to the next, since users do not need to relearn those 

commands they already know.

Consistency

If users know that the same command or the same action will always have the same effect, they will feel 

more confident in using the system, and they will be encouraged to try out exploratory learning

strategies because they will already have part of the knowledge needed to operate new parts of the

system.  The same information should be presented in the same location on all screens and dialog 

boxes and it should be formatted in the same way to facilitate recognition.

Feedback

The system should continuously inform the user about what it is doing and how it is interpreting the 

user’s input.

Feedback should not wait until an error situation has occurred: The system should also provide positive 

feedback, and it should provide partial feedback as information becomes available.

System feedback should not be expressed in abstract and general terms but should restate and

rephrase the user’s input to indicate what is being done with it.

For example, it is a good idea to give a warning message in case the user is about to perform an 

irreversible action, such as overwriting a file.

Response Time

Feedback becomes especially important in case the system has long response times for certain 

operations.

0.1 second is about the limit for having the user feel that the system is reacting instantaneously, 

meaning no special feedback is necessary except to display the result.

1.0 second is about the limit for the user’s flow of thought to stay uninterrupted, even though the user 

will notice the delay.

10 seconds is about the limit for keeping the user’s attention focused on the dialogue.  For longer 

delays, users will want to perform other tasks while waiting for the computer to finish, so they should be 

given feedback indicating when the computer expects to be done. 

Feedback during the delay is especially important if the response time is likely to be highly variable, 

since the users will then not know what to expect.

In cases where the computer cannot provide fairly immediate response, continuous feedback should be 

provided to the user in form of a percent-done indicator similar to the one used for copying a file.

As a rule of thumb, percent-done progress indicators should be used for operations taking more than about 10 seconds.

Progress indicators have three main advantages:
They reassure the user that the system has not crashed but is working on his or her problem.

They indicate approximately how long the user can be expected to wait, thus allowing the user to do

other activities during long waits. They provide something for the user to look at, thus making the wait 

less painful.

System Failure

Informative feedback should also be given in the case of system failure.  Many systems are not 

designed to do so and simply stop responding to the user when they go down.  Unfortunately, no 

feedback is almost the worst possible feedback since it leaves users to guess what is wrong.

Clearly Marked Exits

Users do not like to feel trapped by the computer.  In order to increase the user’s feeling of being in

control of the dialogue, the system should offer the user an easy way out of as many situations as 

possible.

For example, all dialog boxes and system states should have a cancel button or other escape facility to

bring the user back to the precious state.

Shortcuts

Even though it should be possible to operate a user interface with the knowledge of just a few general 

rules, it should also be possible for the experience user to perform frequently used operations especially 

fast, using dialogue shortcuts.

Typical accelerators include abbreviations, having function keys or command keys that package on

entire command in a single key press, double-clicking on an object to perform the most common 

operation on it, and having buttons available to access important functions directly from within those 

parts of the dialogue where they may be most frequently needed.

GOOD ERROR MESSAGES

Error situations are critical for usability for two reasons:

1  they represent situations where the user is in trouble and potentially will be unable to use the system to achieve the desired goal

2  they represent opportunities for helping the user understand the system better, since the user is usually motivated to pay some attention to the contents of error messages, and since the computer will often have some knowledge of what the problem is.

Error messages should basically four simple rules:

They should be phrased in clear language and avoid obscure codes.  

They should be precise rather than vague or general.

They should constructively help the user solve the problem.

Error messages should be polite and should not intimidate the user or put the blame explicitly on the user.

Prevent Errors

Every time  the user is asked to spell out something, there is a risk of spelling errors, so selecting a 

filename from a menu rather than typing it in is a simple way to redesign a system to eliminate an entire 

category of errors.  User errors can be identified as candidates for elimination through redesign either 

because of their frequency or because of their serious consequences.

Errors with especially consequences can also be reduced in frequency by asking users to reconfirm that 

they “really, really mean this” before going ahead with the dangerous actions.

One should not use confirmation dialogues so often, though, that the user’s answer becomes automatic.

Help and Documentation

Even though it is preferable if a system is so easy to use that no further help or documentation is 

needed to supplement the user interface itself, this goal cannot always be met. 

Except for systems like automated teller machines where true walk-up-and-use usability is necessary, 

Most user interfaces have sufficiently many features to warrant a manual and possibly a help system. 

Also, regular users of a system may want documentation to enable them to acquire higher levels 

of expertise.

The fundamental truth about documentation is that most users simply do not read manuals.

Users prefer spending their time on activities that make them feel productive, so they tend to jump the gun and start using the system without having read all the instructions.

A corollary to this phenomenon is that if users do want to read the manual or online help, then they are 

probably in some kind of panic and will need immediate help. 

This observation indicates the need for good, task oriented search and lookup tools for manuals and 

online documentation.  Help is a system in its own right and can present usability problems to the users.

Help has the advantage over documentation that it can be context-sensitive.  

Also, error messages can belinked to online help with further explanation of the error and possible 

solutions.  Users go through three stages in interacting with

manuals and help systems:

1  Searching:  Locate information relevant to a specified need.

2  Understanding the information.

3Applying:  Carry out a procedure as described in the 
documentation.

The main search tools and the index, the overview map of the structure of the information space and the 

answer wizard.

To help the user understand the information once it has been found, not only should it be written without 

Undue use of jargon, but it should also be written in a way that corresponds to the tasks users want to 

do and the sequence in which they should carry out the tasks.

If a sequence of steps is given, number them.  Use diagrams when possible.  Since users are likely to 

have jumped directly into the document without having read the previous sections, each section should 

be self contained as possible.  Examples should be included since it is often easier for users to 

understand examples than to understand abstract descriptions

It is always better for the user to be able to refer to the instructions while carrying them out than to have 

to remember them, so it should be possible to keep any online help system visible in a separate window 

while the user returns to the main application. 

There are often three levels of documentation

1  Short reference cards and/or job aids for the expert user who just wants to check a fact, and for a novice user who wants to get an overview of the system’s capabilities.

2  Tutorial and/or introductory manuals for learners.

3 Traditional reference manuals for expert users.

The Minimal Manual

One can provide a minimal manual that only gives whatever information is absolutely necessary in order 

for the users to get started using the system with common tasks.

Lessons from Computer Game Design

Students of User Interface (UI) design can learn a great deal from computer games.  Games operate in 

a more demanding UI universe than other applications.  The user of a word processor evaluates the 

quality of interface not in absolute terms but in terms relative to the alternatives.  If the UI allows the user 

to perform the job more easily than, say, pencil and paper would, then it is good enough.  The user of a 

word processor has no choice but to get to the job done and is interested in finding an easier way to do 

it.

The user of a game feels no compulsion to play the game.  If the game’s interface is clumsy or 

confusing, the player simply abandons it.  Thus a game’s UI must pass not a relative test but an 

absolute test.  The UI must be not merely functional, nor even just easy to use- it must also be fun!

Computer games have been at the forefront of the user interface revolution.  Although it is true that 

many UI innovations first appeared in academic and research environments, the first commercialisation 

of many innovations appeared in games. 

Scrolling windows, joysticks, trackballs, point-and-click interfaces, double-clicking, click-and-drag -  

various representations of these ideas appeared in games such as Eastern Front (1941), Pinball and 

Rocky’s Boots long before the Macintosh or Microsoft interface was introduced.

Move Away from the Keyboard

Place greater reliance on Graphics and Sound

Emphasise Intensity of Interaction

Computer games can be silly, stupid, childish, and wasteful of time.  But the harsh competitive 

environment in which game designers operate has nourished the development of sound concepts of 

user interface design.

Interfaces for Learning

Take into consideration the same principals that good teachers use when they prepare a child for new 

discoveries.

4 Ways in which Interfaces can be designed to

 support learners

1  By giving cues and overviews that serve as advance organisers for learners new to the territory

2  By careful modelling and facilitation of the problem-solving process - modelling process

3  By using movement and animation accurately to represent changes in state

4  By using interaction in ways that capitalise on the user’s intelligence - interfaces as coaches

Menu, Form Fillin & Dialog Boxes

Early systems used full screen menus with numbered items.  Modern menus - pull downs, check boxes or radio buttons in dialog boxes or embedded links on World Wide Web pages,

all selectable by mouse clicks.

Menus are effective, offer the cues to elicit user recognition, rather than forcing the user to recall the syntax of a command from memory.  Using menu selection, form-fillin and dialog boxes does not guarantee that the interface will be appealing and easy to use.

Effective interfaces are a product of careful consideration and testing for design issues 

such as:

1.  task-related organisation

2.  phrasing of items

3.  sequence of items

4.  graphic layout and design

5.  response time

6.  shortcuts for knowledgeable frequent users 

7.  online help

8.  error correction selection mechanisms

Primary goal for menu, form-fillin, and dialog-box designers is to create a sensible, comprehensible, memorable, and convenient organisation relevant to the user’s tasks.

Hierarchical decompositions - natural and comprehensible to most people- are appealing because every item belongs to a single category.

But in some applications, an item may be difficult to classify as belonging to only one category, and designers are tempted to create duplicate pointers, thus forming 

a network.  For computer menus should be comprehensible and distinctive so that users are confident in making their selections.

Users should have a clear idea of what will happen when they make a selection.  Computer displays have less space than restaurant menus.  The number of choices and the complexity is greater in computer applications and computer users may require help or an explanation for certain procedures.

Categorical menu organisation is superior to a pure alphabetical organisation, particularly when there is some uncertainty about the terms.  The key to menu-structure design is first to consider task-related objects and actions.  For a concert ticketing system, the menus might separate out types of music (Classical, folk, rock, jazz) concert locations, or dates and 

might offer actions such as browsing lists, searching by performer name, or locating inexpensive performances.

Menu-selection applications range from trivial choices between two items to complex 

information systems that offer thousands of displays.  The simplest applications consist of a single menu, but even within this limited format, there are many variations.
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Single Menus

The second group of applications includes a linear sequence of menu selections; the progression of menus is independent of the user’s choice.

Linear Sequence
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The third and most common group is the strict tree structure.

The fourth group Acyclical Network - menus that are reachable by more than one path

Cyclical Network - structures with meaningful paths that allow users to repeat menus

In addition, special traversal commands may enable users to jump around the branches of a tree, to go back to the previous menu, or to go to the beginning of a linear sequence.

Single menus
can be sufficient to accomplish a task, 

in some situations. 

may have two or more items, or 

may have multiple selections.

may pop up on the current work area or 

may be permanently available (on a frame, 

in a separate window, or on a data tablet)

while the main display is changed.

Binary menus
simplest case - yes-no, true-false, or male-female choices

In keyboard-oriented systems, menu items can be identified by single-letter mnemonics
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In GUIs, dialog boxes offer users selection buttons, often called radio buttons.
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While earlier systems used text only, modern systems can show items graphically. No optimal format for menus has emerged, but consistency across menus in a system

is extremely important.

Multiple-item menus
Single menus may have more that two items, for example, in an online quiz displayed 

on a touch screen.



Another example is a list of options in a document-processing system:


The quiz example has distinct, comprehensible items, but the document-processing example shows an implied menu selection that could be confusing to novice users.

In GUIs, radio buttons support single item selection from a multiple-item menu, for example, the choice of paper size for printing.
Multiple-selection menus or check boxes

- variation on single menus

- capacity to make multiple selections from 

  the choices offered.

  for example, Bold, Underlined, etc...

Pull-down and pop-up menus

Pull-down menus are constantly available to the user via selections along a top menu bar.

The Xerox Star, Apple Lisa, and Apple Macintosh made these possibilities widely available, 

and their versions have become standardised (Windows, IBM OS/2).

Pop-up menus appear on the display in response to a click with a pointing device such as a mouse.  The contents of the pop-up menu may depend on where the cursor is when the pointing device is clicked.  Since the pop-up menu covers a portion of the display, there is a strong motivation to keep the text small.

Hierarchical sequences of pop-up menus are also used.

Pop-up menus can also be organised in a circle to form pie menus.

Scrolling and two-dimensional menus (fast and vast)
list may be longer than 20 to 60 lines that can reasonably fit on display, for example,

- selecting a state from 50 states in the United States.

Alphasliders
when the menu items become too numerous to show on the screen at once without obscuring 

other items, more compact strategies are needed.

Embedded links

All menus discussed so far might be characterised as explicit menus in that there is an orderly enumeration of the menu items with little extraneous information.

In many situations, however, the menu items might be embedded in text or graphics and 

still be selectable.

Iconic menus, toolbars, or palettes
Menus can offer many actions that a user can select with a click to a displayed object.

- toolbars or palettes, are widely used in paint and draw programs, in computer-assisted 

  design packages, and in other graphics systems.

- customise the toolbar with choices of items

- control placement to be at the top or side

- to conserve screen space for their documents (eliminate the toolbar).

Linear sequences
A series of interdependent menus can be used to guide users through a series of choices in which they see a sequence of menus.  Guidance for users in making complex decisions 

(one at a time) can often be provided by a sequence of cue cards or Wizards.

Multiple menus
- document printing package can offer the user several menus on the screen at once.

Putting several menus on a single dialog box simplifies the user interface, allows users to 

enter choices in any order, and speeds usage.

Tree-structured menus
When a collection of items grow and becomes difficult to maintain under intellectual control, 

designers can form categories of similar items.  Some collections can be partitioned easily into mutually exclusive groups with distinctive identifiers, such as:

Male, female

Animal, vegetable, mineral

Spring, summer, autumn, winter

Fonts, size, style, spacing

Tree structured menus have the power to make large collections of data available to novice or 

intermittent users.

If the groupings at each level are natural and comprehensible to users and if users know the target, then menu traversal can be accomplished in a few seconds - faster than flipping through a book.  If the groupings are unfamiliar and users have only a vague notion of the item that they seek, they may get lost for hours in the tree menus.

Terminology from the user’s task domain can orient the user.  Instead of using a title, such as 

MAIN MENU OPTIONS, that is vague and emphasises the computer domain, 

use terms such as FRIENDLIBANK SERVICES or simply GAMES.

Depth versus breadth
The depth, or number of levels, of a menu tree depends, in part, on the breadth, or number of items per level.  If more items are put into the main menu, then the tree spreads out and has fewer levels.  This shape may be advantageous, but only if clarity is not compromised substantially and if a slow display rate does not consume the user’s patience.

- use four to eight items per menu,but, at the same time,

- use no more than three to four levels.

With large menu application, one or both of these guidelines must be compromised.

Depth-breadth trade-off

Breadth preferred over depth.  When depth goes to four or five, there is a 

good chance of users becoming lost or disoriented.  Kiger (1984) grouped 64 items in these menu-tree forms:

8 x 2    Eight items on each of two levels

4 x 3    Four items on each of three levels

2 x 6    Two items on each of six levels

4 x 1 + 16 x 1  A four-item menu followed by a 16-item menu

16 x 1 + 4 x 1  A 16-item menu followed by a four-item menu

Deep narrow tree, 2 x 6, produced the slowest, least accurate and least preferred version.  8 x 2 was among those rated highest for speed, accuracy, 

and preference.  22 subjects performed 16 searches on each of five versions.
Task-related grouping in tree structures

Grouping menu items in a tree such that they are comprehensible to users and match the task structure is sometimes difficult.    Computer-menu problems include overlapping 

categories, extraneous items, conflicting classifications in the same menu, unfamiliar jargon, and generic terms.

Suggested rules for forming menu trees:
Create groups of logically similar items  (countries at level )

Form groups that cover all possibilities (age ranges)

Make sure that items are nonoverlapping (overlapping categories such as  

     Entertainment and Events are a poor choice compared to concerts and Sports).

Use familiar terminology, but ensure that items are distinct from one another
     (Generic terms such as Day and Night may be too vague)

Menu maps
As the depth of a menu tree grows, users find it increasingly difficult to maintain a sense of 

position in the tree; their sense of disorientation grows.  A spatial map could be employed to to help usersto stay oriented.
Item Presentation Sequence

Once the items in a menu have been chosen, the designer is still confronted with the choice 

of presentation sequence.  If the items have a natural sequence-such as days of the week, chapters in a book- then the decision is trivial.  Typical bases for sequencing items include these:

Time                          Chronological ordering

Numeric ordering    Ascending or descending ordering

Physical properties  Increasing or decreasing length, area, volume, temperature and so on

Many cases have no task-related ordering, and the designer must choose such possibilities as these:

Alphabetic sequence of terms
Grouping of related items (with blank lines or other demarcation between groups)

Most frequently used items first
Most important items first  (importance may be difficult to determine and may vary among

  users)

Card(1982) experimented with a single 18-item vertical permanent menu of text-editing commands such as INSERT, ITALIC and CENTER.  He presented subjects with a command, and they had to locate the command in the list, to move a mouse-controlled cursor, and to select the command by pressing a button on the mouse.  The menu items were sequenced in one of three ways: alphabetically, in functional groups, and randomly.

Potential guide

-frequency of use

-vary the sequence adaptively to reflect the current  pattern of us (users anxious)

When some menu items are much more frequently selected than are others, there is a temptation to organise the menu in descending frequency.  This organisation does speed up selection of the topmost items, bust loss of a meaningful ordering 

for low-frequency items is disruptive.

A sensible compromise is to extract three or four of the most frequently selected items and 

put them on the top, while preserving the order for the remaining items.

Response Time and Display Rate
An important variable that may determine the attractiveness of menu selection is the speed at 

which users can move through the menus.

- response time, the time it takes for the system to begin displaying information in response to a user selection
- display rate, the speed at which the menus are displayed.

Deep menu trees or complex traversals become annoying to the user if system response time is slow, resulting in long and multiple delays.  With slow display rates, lengthy menus become 

annoying because of the volume of text or graphics that must be displayed.  In positive terms, if the response time is long, then designers should place more items on each menu to 

reduce the number of menus necessary.  If the display rate is slow, then designers should place fewer items on each menu to reduce the display time.

If response time is long and the display rate is low, menu selection is unappealing and command-language strategies, in spite of grater memory demands that they place on users, become more attractive.  With short response times and rapid display rates, 

menu selection becomes a lively medium that can be attractive even for frequent and

knowledgeable users.  In almost every case studied, user performance and preference improved with broader and shallower  menus.

For most situations, designers are well advised to increase the size of menus, if they can reduce the number of menus.  Even with short response times and high display rates, frequent menu users may become annoyed if they must make several menu selections to complete a simple task.

There is an advantage to reducing the number of menus by increasing the number of items per menu, but this strategy may not be sufficient..  As response times lengthen and display rates decrease, the need for shortcuts through the menus increases.  Refine the menu approach to accommodate expert and frequent users.

Menu Layout

Titles
A particularly descriptive or memorable title can make a big difference in reader response.
For single menus, a simple descriptive title that identifies the situation is all that is necessary.

With a linear sequence of menus, the title should accurately represent the stages in the linear sequence. Consistent grammatical style can reduce confusion and 

brief but ambiguous noun phrases are often sufficient.

Titles

For tree-structured menus, choosing titles is more difficult. Use exactly the same words in the high-level menu items and in the titles for the next lower level.

It is reassuring to users to see an item such as 

Business and financial services and, afterthey selected it a screen appears that is titled 

Business and financial services.
It might be unsettling to get a screen titled Managing your money, even though the intent is similar. (table of contents). Similarly, when you design World Wide Web pages, you should ensure that the embedded menu items matches the title on the destination page.

Placements of titles and other features in a menu screen is also important.  User think time nearly doubles when the position of information, such as titles or prompts, was varied 

on menu screens.

Phrasing of menu items
Just because a system has menu choices written with English words, phrases, or sentences, that is no guarantee that it is comprehensible. 

Individual words may not be familiar to some users (for example, “repaginate”), and often two menu items may appear to satisfy the user’s needs, whereas only one does ( for example, “put away” or “eject”).  There is no perfect solution.

Designers can gather feedback from colleagues, users, pilot studies, acceptance tests, and user-performance monitoring. The following guidelines may seem obvious, but they are often violated:

Use familiar and consistent terminology 

Ensure that items are distinct from one another

Use consistent and concise phrasing

Bring the keyword to the left

Graphic layout and design

The constraints of screen width and length, display rate, character set, and highlighting techniques strongly influence the graphic layout of menus.

Menu designers should establish guidelines for consistency of at least these menu components:
Titles  Some people prefer centred titles, but left  justification is an acceptable approach, especially  with slow display rates.

Item placement  Typically, items are left justified, with the item number or letter preceding the item description.  Blank lines may be used to separate meaningful groups of items.  If multiple columns are used, a consistent pattern of numbering or lettering should be used (for example, down the columns is easier to scan than across the rows).

Instructions  The instructions should be identical in each menu, and should be placed in the same position.  This rule includes instructions about traversals, help, or function-key usage.

Error messages  If the users make an unacceptable choice, the error message should appear in a consistent  position and should use consistent terminology and syntax.

Status reports  Some systems indicate which portion of the menu structure is currently being 

searched, which page of the structure is currently being viewed, or which choices must be made to complete a task.  This information should appear in a consistent position and should have a consistent structure.

Consistent formats help users to locate necessary information, focus users’ attention on relevant material, and reduce users’ anxiety by offering predictability.  In addition, since disorientation is a potential problem, techniques to indicate position in the menu structure 

can be useful.  In menu trees, as the user goes down the tree structure, the titles can be designed to indicate the level or distance form the main menu.  If graphics, fonts, typefaces, or highlighting techniques are available, they can be used beneficially.

But even simple techniques with only fixed-size uppercase characters and indentation can be effective:


With linear sequences of menus, the users can be given a simple visual presentation of position in the sequence: position marker.  In a computer-assisted instruction sequence with 

12 menu frames, a position marker (+) just below the menu items might show progress. 

In the first frame, the position marker is

+------------------

in the second frame, it is 

-+-----------------

and in the final frame, it is

------------------+

With GUIs, many possibilities exist for showing progress through successive levels of a tree-structured menu or through linear sequences.  A common approach is to show a cascade of successive menu boxes set slightly lower than and slightly to the right of the previous items.

For pull-down menus, cascading or walking menus (in which users walk through several levels at a time)  are perceptually meaningful, but can present a motor challenge to a user who must move the cursor in the appropriate direction.

Microsoft 95 provides a convenient Start button on the lower left, but traversing the walking menu down several layers is a challenge for some users.

Transparent or see-through menus  or tool palettes called magic lenses can be dragged near to the object of interest while only partially obscuring it. (user performance remains unchanged as the menu becomes up to 50 percent transparent, but the users make significantly more errors and their performance slows as the transparency reaches 75 percent.  With rapid high-resolution displays, more elegant visual representations are possible.

Given sufficient screen space, it is possible to show a large portion of the menu map and to allow users to point at a menu item anywhere in the tree.  Graphic designers or layout artists are useful partners in such design projects.

Form Fillin
Menu selection is effective for choosing an item from a list, but some tasks are cumbersome 

with menus.  If data entry of personal names or numeric values is required, then keyboard typing becomes more attractive.  When many fields of data are necessary, the 

appropriate interaction style is form fillin.(eg, name and address form).

- graphical dialog boxes and the World Wide Web.

The form-fillin approach is attractive because the full complement of information is visible, giving users a feeling of being in control of the dialog.

Few instructions are necessary, since the display resembles familiar paper forms.

On the other hand, users must be familiar with keyboards, use of TAB key or mouse to move the cursor, error correction by backspacing, field-label meanings,

permissible field, contents, and use of the ENTER key.

The elements of form-fillin design include the following: Meaningful title  Identify the topic and avoid computer terminology. Comprehensible instructions  Describe the user’s tasks in 

familiar terminology.  Be brief: if more information is needed, make a set of help screens available to the novice user.  In support of brevity, just describe the necessary action 

(Type the address or simply Address:) and avoid pronouns 

(You should type the address) or references to “the user” 

(The user of the form should type the address).  Another useful rule is to use the word type for 

entering information and press for special keys such as the TAB, ENTER, cursor movement, or programmed function (PFK, PF, or F) keys.

Since “ENTER” often refers to the special key, avoid using it in the instructions (for example, do not use Enter the address; instead, stick to Type the address.)  Once a grammatical style for instructions is developed, be careful to apply that style consistently.

Logical grouping and sequencing of fields  Related fields should be adjacent, and should be aligned with blank space for separation between groups.  The sequencing should reflect common patterns - for example, city followed by state followed by zip code.

Visually appealing layout of the form  Using a uniform distribution of fields is preferable to 

crowding one part of the screen and leaving other parts blank.  Alignment creates feeling of order and comprehensibilty.

Familiar field labels
Common terms should be used.  If Home address were replaced by Domicile, many users would be uncertain or anxious about what to do.

Consistent terminology and abbreviations
Prepare a list of terms and acceptable abbreviations and use the list diligently, making additions only after careful consideration.  Instead of varying such terms as Address, Employee Address, ADDR., and Addr., stick to one term, such as Address.

Visible space and boundaries for data-entry fields
Users should be able to see the size of the field and to anticipate whether abbreviations or other trimming strategies will be needed.  Underscores can indicate the number of characters 

available on text-only displays, and an appropriate-sized box can show field length in GUIs.

Convenient cursor movement
Use a simple and visible mechanism for moving the cursor, such as a TAB key or cursor-movement arrows.

Error correction for individual characters and entire fields
Allow use of a backspace key and over typing to enable the user to make easy repairs or changes to entire fields.

Error prevention
Where possible, prevent users from entering incorrect values.  For example, in a field requiring a positive integer, do not allow the user to enter letters, minus signs, or decimal points.

Error messages for unacceptable values
If users enter an unacceptable value, the error message should appear on completion of the field.

The message should indicate permissible values of the field; for example, 

if the zip code is entered as 28K21 or 2380, the message might be Zip codes should have 5 digits.

Optional fields clearly marked
Wherever appropriate, the word optional or other indicators should be visible.  Optional fields should follow required fields whenever possible.

Explanatory messages for fields
If possible, explanatory information about a field or the permissible values should appear in a standard position, such as in a window on the bottom, whenever the cursor is in the field.

Completion signal 

It should be clear to the users what they must do when they are finished filling in the fields.  

Generally, designers should avoid automatic completion when the final field is filled because users may wish to review or alter previous field entries.

These considerations may seem obvious, but often forms designers omit the title or an obvious way to signal completion, or include unnecessary computer file names, 

strange codes, unintelligible instructions, unintuitive groupings of fields, cluttered layouts, 

obscure field labels, inconsistent abbreviations or field formats, awkward cursor movement, 

confusing error-correction procedures, or hostile error messages.

Detailed design rules should reflect local terminology and abbreviations.

They should specify 

   field sequences familiar to the users;

   the width and height of the display device; 

   highlighting features such as reverse video, 

   underscoring, intensity levels, colour, and fonts;

   the cursor-movement keys; and 

   coding of fields.

List and combo boxes
In graphical environments and on the World Wide Web,designers can use scrolling list boxes to reduce the user’s data-entry burdens and the resultant errors.

Scrolling lists can be thousands of items long, as they are in many CD-ROM encyclopaedias.

Rapid selection from a long list can be facilitated by a combo box, in which users can type in leading and force scrolling through the list.  Typical lists are alphabetically ordered to support user typing of leading characters, but categorical lists may be useful.

The principles of menu-list sequencing apply. A combination of pop-up menus, scrolling, and

form fillin can support rapid selection, even for a multi-step task such as airline scheduling.

Coded fields
Columns of information require special treatment fordata entry and for display.

Alphabetic fields are customarily left justified on entry and on display.

Numeric fields may be left justified on entry, but then become right justified on display.

Pay special attention to such common fields as these:

Telephone numbers   Offer a form to indicate the sub fields:

Telephone:  (_ _ _ )_ _ _ _ _ _ _ _ 

Be alert to special cases, such as addition of extensions or the need for non standard formats for internationalnumbers.

Social-security numbers  The pattern for U.S social-security numbers should appear on the screen as 

Social-security number: _ _ _ - _ _ - _ _ _ _

when the user has typed the first three digits, the cursor should jump to the leftmost position of the two-digit field.

Times   even though the 24-hour clock is convenient, many people find it confusing and prefer A.M. or P.M. designations.

The form might appear as

_ _: _ _ _ _ (9.45 AM or PM)

Seconds may or may not be included.

Dates
Different formats for dates are appropriate for differenttasks, and European rules differ from American rules.  An acceptable standard may never emerge.

When the display presents coded fields, the instructions might show an example of correct entry; for example,

Date:_ _ /_ _/ _ _ (04/03/99    = March 04 1999)

For many people, examples are more comprehensible than is an abstract description, such as

MM/DD/YY

Pound or Dollar amounts (or other currency)
The dollar sign should appear on the screen, so users then type on the amount.  If a large number of whole-pound amounts is to be entered, user might be presented 

with a field such as

Deposit amount: £_ _ _ _ _ .00

with the cursor to the left of the decimal point. 

As the user types numbers, they shift lift, calculator style.  To reach the penny amount, the user must type the decimal point to reach the 00 field for over typing.

Other considerations in form-fillin design  include multiscreen forms, mixed menus and forms, 

use of graphics, relationship to paper forms, use of pointing devices, use of colour, handling of special case, and integration of a word processor to allow remarks.

Dialog Boxes
In modern GUIs, users can make some choices from pull-down or pop-up menus, but many task require multiple selections as well as data entry of  numeric values or alphanumeric string.

The most common solution to complex tasks is to provide a dialog box for users, for example Open, Save, Find, Replace, Replace, and Spell Check dialog boxes.

Dialog boxes can also contain task-specific functions, such as 

entering customer name and address for a car rental

specifying clothing colour size, and fabric for an order-entry system

selecting colours and 

textures for a geographic-information system.

Dialog-box design combines menu-selection and form-fillin issues with additional concerns about consistency across hundreds of dialog boxes and relationship with other items 

on the screen.

A guidelines document for dialog boxes can help to ensure appropriate consistency.

Dialog Box Guidelines
Internal layout: like that of menus and forms Meaningful title, consistent style

top-left to bottom-right sequencing

Clustering and emphasis

Consistent layouts (margins, grid, whites pace, lines, boxes)

Consistent terminology, fonts, capitalisation, justification

Standard buttons (OK, Cancel)

Error prevention by direct manipulation

External relationship

       Smooth appearance and disappearance

       Distinguishable but small boundary


Size small enough to reduce overlap problems


Display close to appropriate items


No overlap of required items


Easy to make disappear


Clear how to complete/cancel

When tasks are complex, multiple dialog boxes may be needed, leading some designers to chose a tabbed dialog box, in which two to 20 protruding tabs indicate the presence of multiple dialog boxes.

This technique can be effective, but carries with the potential problem of too much fragmentation; users may have a hard time finding what they want underneath the tabs.

A smaller number of larger dialog boxes may be advantageous, since users usually prefer doing visual search to having to remember where to find a desired control.

Globalisation/Localisation

Traditionally, translation is only one of the activities in projects where material is transferred from one language into another. Other activities that can be distinguished in traditional translation projects include terminology research, editing, proofreading, and page layout. 

In localisation, many more activities have been added to this list.  Examples of activities in localisation which are not necessarily part of traditional translation are multilingual project management, software and online help engineering and testing, conversion of translated documentation to other formats, translation memory alignment and management, multilingual product support, and translation strategy consultancy.

Most large, multi-language localisation agencies focus on these additional activities and outsource core translation activities to freelance translators.   Typically, only final language quality assurance is performed in- house by these vendors.


Localising software is not as simple as it may seem at first glance. Not only does the program's interface and documentation have to be translated, but cultural differences need to be taken into account. 

(Is the target language written from left-to-right or from right-to-left?) 

Screen shots have to be updated, and, since different languages require different amounts of text to say the same thing, program interfaces may need to be redesigned.  Designing and developing a software product to function in multiple locales. This process involves: 
Identifying the locales that must be supported, 
Designing features which support those locales, and 
Writing code that functions equally well in any of the supported locales. 

In other words, adding the support for input, display, and output of a defined set of language scripts relating to specific geographic areas   The most efficient way to globalise your software input, display and output functions is to use the “Locale Model” defined in the ISO C-language. A locale is a set of rules-and-data specific to a given language and geographic area. These rules and data include information on: 
character classification, 
date and time formatting, 
numeric, currency, weight and measure conventions, and 
sorting rules. 


To make using the “Locale Model” easier to incorporate into an application, Windows 2000 has created a set of API’s that automatically handle these rules for you. Thus all you need to do is pass the current locale (user locale or input locale) for these to API’s to initiate the correct set of rules and data for the given language and geographic area.

Each language/geographic locale in Windows 2000 is divided into functional locales such as "User Locale", "Input Locale", "Thread Locale" etc. 


All applications, at some time, process data (whether it be text or numerical).   In the past, because of different locale language requirements, applications have used diverse encodings to represent this data internally. 


These encodings have cased fragmented code bases for Operating Systems and applications (Single-Byte editions for European languages, Double-Byte editions for Far Eastern languages and Bi-directional editions for Middle Eastern Language).   This fragmentation has made it hard to share data and even harder to support a multilingual UI.

Since one of the goals of Globalisation is writing code that functions equally well in any of the supported locales, a designer must come up with a data encoding schema that allows for the unique representation of each character in all the required locales for our products. 

Unicode meets this requirement.  Unicode is a 16-bit international character encoding that covers values for over 45,000 characters (with room for over a million more). Unicode text is usually easier to process than text in other encodings. It also eliminates the need to keep track of which characters are which, plus the need to keep track of which encoding schema they came from. (Windows 2000 uses Unicode version 2.0) 
Note: Just because a product is enabled to use Unicode, it is still not fully World-Ready. 

In fact, enabling your code to use Unicode is probably only 10% of the work.  Supporting over 64 scripts (hundreds of languages) under Windows 2000 was only made possible by using Unicode encoding to represent all international characters. Figure 1 below shows the distribution of international characters and ideographs.



Figure 1 - Unicode encoding layout

Figure 2 shows an example of encoding Latin, Kanji and Kana characters in both DBSC and Unicode encodings


Figure 2 - Unicode versus DBCS encoding

Before Windows 2000, sharing cross-language data was simply impossible: for example, viewing a Japanese Word document used to require a Japanese version of NT or Win9x. 

Trying to open the Japanese file on an English platform would have given "?" where Japanese characters should have been. Beside making it possible to provide support for multiple scripts, any localised well-behaved Win32 Unicode based application can run on any language version of Windows 2000.  Although Windows 2000 is fully Unicode implemented, it can still deal with non-Unicode applications by using the system’s default system locale to emulate legacy ANSI applications and convert between ANSI codepage and Unicode. 

This means that to run ANSI applications properly, the system locale needs to be set to the language of that application.  If not, the Unicode <-> ANSI conversion will fail and the display of our Japanese document would result in high ANSI characters (characters who's encoding is greater than 127) displayed on the screen. Your application’s behaviour is thus unpredictable and will dependent on the user’s settings.


Along with telephone numbers, one of the most non-standard formatted items one needs to deal with in globalisation is address formats. Thus input fields and the routines that process address information should be able to handle various formats. 

For instance, a very common mistake is to insist that the visitor enters something in a field labelled State (or Province for Canadians). While this makes sense to people located in the US and Canada, it confuses visitors from other parts of the world, as they mostly don't have a "State" in their addresses. 


You must also be flexible when performing validity checks of the data entered by the user. To give you an example, it is better to avoid assuming that the ZIP-code or Postal Code, as it is referred to outside the United States, has any particular format or length and is comprised of only digits. 

For instance, Canada postal codes consist of two groups of three characters, such as "M5R 3H5"; a French postal code is a five-digit number, as in 92300. In some countries/regions, people may add a country/region code in front of the postal code (for example, F-92300). 


Bidi-Awareness:
Bidi stands for Bi-directional. This is the term used to describe text that has scripts that flow both left-to-right (LTR) and right-to-left (RTL). Text with English and Arabic is a good example:


There are several issues you need to keep in mind when making sure your application is Bidi-aware. 

Internal Data Storage -- As mentioned above, Bidi text has LTR and RTL flowing scripts. Even though the two scripts flow differently, they are both stored in the same order from 1st character to the last character. The best way to envision this is to think of the data stored from the top of a buffer to the bottom. Then the presentation direction mechanism (Unicribe) displays the characters in the correct flow order (RTL/LTR).


Display Stream -- In the past, most Latin-based languages were displayed one character at a time. 

Now because of the Bidi-text's different properties of character position, script flow and how Arabic ligatures change their shape depending on the character before and after it, it is best to save the current line you are displaying in a buffer and then output the whole buffer every time you modify a character in the line.


Line Length -- Because of the ligature changes, it is not a good practice to sum cached character lengths to get the length of a line.

 It is better to use GetTextExtent on the buffer of characters you use for display to get the correct line length. 


The Gregorian calendar is used in most English speaking countries, but when developing World-Ready products you must remember that there are other calendars still in use today. 

For example there are the Japanese, the Buddhist era, Islamic, Hebrew and Taiwanese calendars.

The major differences between calendars are:

1.  Each calendar may have a different year value. For example, the Gregorian year 2002 is the 12th year in the Japanese Heisei era and the year 1421 in the Islamic calendar. 

2.  The first day of the year may not start on January 1st. The Chinese New Year was on February 5th of the Gregorian year 2002. 


3. The length of the year and months may very, as well as different ways to handle leap years. 

4.  The first day of the week may start on another day besides Sunday. 

Most calendars in Europe start the week with Monday. 


4. Unlike English - United States, there are other locales that use more than one calendar type. 

For Arabic - Algeria, for example, all the following calendar formats are available:
Hijri or Islamic calendar 
Gregorian English 
Gregorian French 
Gregorian Arabic 
Gregorian transliterated English 
Gregorian transliterated French 


Figure 3 - Available calendars for the Korean locale

Capitalising, Upper and Lower Cases:
One of the built in features of ASCII is that the lowercase and uppercase character of each letter in the English alphabet can be created by adding or subtracting 0x0020 to its corresponding code point: 
(e.g. A[0x0041] + 0x0020 = a[0x0061]) 

Thus converting to either of the cases was a simple addition or subtraction algorithm: 

(e.g. if ((c >= 'a') && (c <= 'z')) upper = c - 0x0020;) 


This is not the case for accented Latin characters (A[U+0102], a[U+0103]). 

You can not just add/subtract the same value to/from all characters to get their corresponding upper/lowercase representation. 

There are several other reasons why algorithmic solutions for case folding does not cover all occurrences. 


Some languages do not have a one-to-one mapping between their upper and lower case characters. 

European French accented characters lose their accents in upper case (é -> E). 
However French Canadian keeps its accents (é -> É). 

The uppercase equivalent of the German ß is SS. 

Most non-Latin scripts do not even use the concept of lower and upper case. For example: 
Chinese 
Japanese 
Thai

Currency formatting needs to take into consideration these following elements: 

Currency symbol -- This can be a pre-defined symbol like the European Euro '€' or a combination of letters of 'DM' that was used for Germany's Deutsch Mark.
Currency symbol placement -- It can be either place before or after the digits.
Negative-amount display -- Several of the ways to display negative amounts are:

The negative sign before both the currency symbol and number. 

UK France -£127.54, -127,54 F

The negative sign before the number but behind the currency symbol.

Denmark  kr-127,54

The negative sign after the number.

Netherlands  127,54 F-

The use of parentheses.

US  ($127.54)

Most currencies use the same decimal and thousands separator that the numbers in the locale use, but this is not always true. 

In some places in Switzerland, they use the period as a decimal separator for Swiss Francs (Sfr. 127.54), but then use commas as the decimal separator everywhere else (127,54).


Figure 4 - Currency formatting in Regional Options

Date Formatting
Date formatting is not constant through out the world. Although each date basically displays the Day, Month and Year, their presentation-order and separators very greatly. 

In fact, there may be many differences between regions with in the same country. 

To help illustrate this lets look at two basic date formats:

Long Date (Tuesday, October 12, 1954)
Short Date (10/12/54)


Now lets compare these formats between, US-English, Mexican-Spanish and Japanese

Long Date
English: Tuesday, October 12, 1954
Spanish: martes 12 de octubre de 1954
Japanese: 1954101121 

Obviously the names of the months and days-of-the-week are different from locale to locale, but in Spanish, the day comes before the month, everything is lowercase and the article "de" has been added. 

In Japanese, the day of the week is not displayed, and the translations for day, month and year act more like separators.


Short Date
English: 10/12/54
Spanish: 12/10/54
Japanese: 54/10/12
In the short date, we see again that in 
Spanish the order is day/month/year,
US where it is month/day/year, 
Japan, the order is year/month/day. 
This can cause some real confusion if not watched carefully.

For example, depending on which country you are in, the date 07/04/01 could mean
English: July 4th, 2001
Spanish: April 7th, 2001
Japanese: April 1st, 2007

Fonts
it is one of the areas that gets overlooked when creating World-Ready applications. 
One issue that you need to watch when dealing with Fonts:

Hard Coded Font Sizes: 

Some scripts are more complex than others. They need more pixels to be displayed properly.

For example most English characters can be displayed on a 5x7 grid, but Japanese characters need at least a grid of 16x16 to be clearly seen. 

Where as Chinese needs a 24x24 grid and Thai only needs 8 pixels for width, but needs at least 22 pixels for height. Thus it is easy to understand that some characters at a small Font size may not be legible. 


Thus the best way to treat font names and sizes is to consider them as another resource that will be localised along with everything else. 

Mirroring Awareness
For Right-To-Left (RTL) languages, not only does the text alignment and text reading order go from right to left, but also the UI elements layout should follow this natural direction of going from right to left. 

Of course, this layout change would only apply to localised RTL languages (Before Windows 2000 this was only Arabic and Hebrew). 



Figure 5 above displays an Arabic Win98 mirrored desktop where every UI element from the "Start" button to tree-view controls are mirrored.

Mirroring is in fact nothing else than a co-ordinate transformation:
Origin (0,0) is in the upper RIGHT corner of a window X scale factor = -1 (i.e. x values increase from right to left) 




Numeric Formatting

The character used as the thousands separator. 

US, the character is a comma ‘,’   (1,025) 
Germany, the character is a period ‘.’(1.025) 

The character used as the decimal separator. 

US, the character is a period ‘.’      (1,025.7) 
Germany, the character is a comma ‘,’ (1.025,7) 


The way negative numbers are displayed. 

Besides the use of the ‘-‘ at the beginning of the number, the ‘-’ may come at the end of the number.   The number can also be displayed with parentheses around it or even in a colour such as red. Thus a negative five hundred and twenty-seven could be displayed as: 

-527 
527- 
(527) 
527 


Digit grouping 

Sizes for each group of digits to the left of the decimal. For example: US: 123,456,789 / Hindi: 12,34,56,789 

The placement of the percent sign ‘%’. 

It can be written several ways: 98%, 98 %, 98 pct, %98. Thus you should never assume you can hard code the percent sign.

The US/Canada paper sizes (Letter, Legal, etc.) do not satisfy the needs of all the users in the world market. For example, most countries in Europe and Asia use a slightly larger standard know as A4 (297 x 210 mm) that is slightly longer and narrower than the US Letter size (279 x 216 mm). 

Thus if your application needs to print, you should allow the default paper size to be configurable. 


Sorting and String Comparison
Alphabetical order vary among languages, and conventions for sequencing items in dictionaries and phone books can also be quite different. 

In the French language, for example, words that are spelled identically (except for diacritics) are sorted based on a right-to-left comparison of characters rather than a left-to-right comparison that we use for English.  In Swedish, some vowels with diacritics sort after Z where as in other European countries the same diacritic vowel comes right after the non-diacritic vowel. 

Languages that include characters outside the Latin script have special sorting rules. For example, the Icelandic character ð sorts between D and E. 


Then there are the Asian languages.   They have several different sorting orders depending on phonetics, radical order, number of pen strokes, etc.

Telephone numbers, along with address, are one of the most non-standard formatted items one needs to deal with in globalisation. 

Thus input fields and the routines that process telephone number information should be able to handle various formats. 


China 1234 5678 
France 01-23-45-67-89 
Poland (12) 345.67.89 
Singapore 123 4567 
Thailand (01) 234-5678 or  (012) 34-5678 
UK 0123 456 7890 or    01234 567890 
US (123) 456 7890

The ISO standard for the number of digits in a telephone number is 15. Remember that this doesn't include space for things like: 
PBX exit numbers (things like the "9" to "dial out") 
Long-distance access codes 
Passwords 
Credit card numbers 

Thus when designing and coding for display and storage of telephone numbers do not assume one given format, but leave it very free flowing. 


Time Formatting
There are three main issues you need to consider when displaying time:

1.  The use of either a 12-hour or 24-hour clock. 

Most European and Asian Locales use the 24 hour clock instead of the 12 hour AM/PM model used in the US. 

Also, the AM/PM may be rendered in the language of the country and in some languages comes before the time and not after it. 


2. The character used to separate hours, minutes and seconds. 

Although the colon (:) is the character most used in separating the hours, minutes and seconds, some Asian languages use idiographic characters. 

Some locales require ‘h’, ‘m’ and ‘s’ as part of the display. 


3. 3.  The storage and display of Time Zones. 

A frequently used way to display the time zone is to display GMT (Greenwich Mean Time) or its modern replacement UTC (Co-ordinated Universal Time) as the base followed by the time zone being indicated as a positive or negative offset in hours and minutes (some time zones use 30 or 45 minute offsets). 

4. Units of Measurement
Throughout the world things are measured using different units and scales. 
The most popular one used is the metric system (meters, litres, grams, etc). 

Where as the US still uses the imperial system (feet, inches, pounds, etc).
Lengths 
Weights 
Area 
Volume 
Temperatures 
Paper sizes 
Angle notation
A Mars probe was lost because it's guidance system was developed for one system and the scientists using it thought it was the other system.

Of course one can not stop using text in bitmaps for product names and logos, but all images need to be culturally neutral and should not contain anything that needs to be localised.  However, the meaning of icons and bitmaps can be more ambiguous than the meaning of words. Therefore, consider the following guidelines when using icons and bitmaps: 

Use images that are universally recognised. For example, use an envelope to represent mail, but don't use a mailbox because it's not a universal symbol.

Culturally  Specific                                    Culturally Neutral

Don't Use culturally sensitive images. For example, avoid using images of religious symbols and animals. 

Avoid using text in bitmaps, because text growth can become a problem, just as it can in other parts of the interface.
· Avoid jargon, slang, humour, extravagant  language, and ethnic stereotypes
-  Use ToolTips to help explain icons, which have the added advantage of expanding 
   automatically to the size of the text they display. 
-  If you portray men and women, ensure that  their gender roles are suitable, and that 
   gestures and images of the human body are appropriate in the target culture. 
-  Use colour appropriately.  For example, avoid using colour combinations associated with  

   national flags or political movements. 
-  If you're not sure whether an icon or bitmap is appropriate, consult someone in the locale

   for which you're designing the application. 



The process of developing a product which meets the needs of a specific market
-Linguistically
-Functionally
–Culturally

Globalisation:
Developing the “core” product so that it functions in any language or market.
(Think globalisation 1st - cost is a lot later)
Adaptation:
Adding or deleting features for specific markets:  eg Money 2000, Encryption
-Proofing tools, drivers, content (Encarta banned in Brazil-depict them as poor)

Localisation:
-Includes documentation, packaging, help, and web-sites as well as software
(cost more to localise)

· 68% of Microsoft’s revenue comes from outside the US
-  Of this, 2/3 is from localised products
-  High quality is important
-  EJAL (Eng is just another lang) (Sweden)

Trying to fix problem later is like changing an aircraft wing in flight.
Massively parallel localisation.
Tier 1: 0-60 days
Tier 2: 60-90 days
Tier 3: 90-120 days
Tier 4: 120 + days

Delta: Desktop, NT Server, Server APPS, Development Tools

So many products are web based.

Challenge even in Europe.  Ubiquity is important.  Spanish in 19 countries
French: Canada, Belgium

“Perfect world” benchmark= translation cost
Real world costs much higher.


“Remedial engineering” to fix mistakes
Testing testing testing….
Build and set up
File management logistics
Program/project management
Linguistic quality assurance
Local content and special features

X factor: if just translation= cost=no of words by day/hour…
Not Just Words.

Not x factor but the comparison.
French NT was 7 times the cost of translation.
Finish NT was 4 times the cost of translation. (they fixed a lot of code)
Japan was 87 times the cost.
(requires more engineering, technical issues)

Compared products: NT had inefficiencies on how the product was created.

By rushing out the product and let other countries fix later.  The longer you wait the better it is.
Massive launches - it takes so long

OutSource
Vendors require support too
Spanish vendors are excellent,Some need hand holding
Need overhead and managing network.
If outsource to vendor it may cost more.(Bank holidays no zeal to ship product)
Greater Risks (Bankrupt)

Do the developers have passports?
You need a market presence - subsidiary program managers
A great product looks like it was developed in the target market
Usability testing or feedback is important

Underestimate Non technical pitfalls:
Linguistic: Peat Bog - toilet (US) Ireland
Defining Seasons
Burger in India is not good
Graphical/Gestures
Han graphic=facist salute
MS maps Republic of China, Brazil, Kurdistan
Cultural/Geopolitical
Boundary dispute= put grey area under dispute
Windows 95 - banned in India - border is 3 pixels off Pakistan/India

Slang words banned in Spanish
If people wait for new version it will hold US product up

Challenges of the Internet
Not 20 languages, but 60 markets
Your customers can be everywhere
Your current customers can shop anywhere

ThunderBird -Car
Totem Pole
Screaming Chicken in French /Spanish
Back up - hard disk, hallway
Bus driver
Spanish - Mexicans want to use English word (harddisk)
how to conjugate los (las) hardiveus
hard disk not computer
call it PC (not his or her - now your PC)

Brazil and Portugese differ
CV in Switzerland different in Spain
Money Product
Canada accents é(a) not in France
Spanish people find Canary Island People voice acceptable

Often applications can’t accommodate foreign language needs. 
Asian characters require the double-byte capability of Unicode. 
Streaming media can be useless in China, where connections are narrowband.

Cultural response to site design can be a problem.
In N.America people tend to move the mouse rectangularly, horizontally and vertically.
In Japan, the tendency is to navigate spherically.

Colour and Culture:
Red: In China, a symbol of celebration and good luck.

Purple: Associated with mourning or New-Age and alternative religions in some cultures.  Should be avoided in many instances. 
Purple is rarely found in nature.

Blue: Colour of immortality in China, holiness for the Jews, colour of Krishna in Hinduism.
Blue is the safest global colour.

Green: calming and antidepressant.  Also associated with money in the US, but not in many other countries.

Yellow: Sacred and imperial colour in Asian cultures, represents joy and happiness in several Western cultures.
Women tend to respond quite positively to many values of yellow

Orange: Symbolises that a product is inexpensive in the US, so it should be avoided when designing sites that are expressing sophistication, elegance, and luxury.

Brown: Usually quite neutral and associated with nature.

Black:  Represents mourning in many cultures, also evil, and dark spirits.  Paradoxically, black is seen as sophisticated and elegant, especially in cosmopolitan, prosperous areas.


White:  Salvation, holiness, purity in most Western and many world cultures, but mourning in some Western and many Eastern cultures.  Should be used with care in certain instances.  Because white is such a necessary colour for contrast and design, it’s wise to mix it with another colour that has stronger, more obvious significance.

Product should look as if it was developed in that country for children.

Cultural Icons -  Eliminate flags

Songs and rhymes - Twinkle Twinkle little star
(different songs in various countries - do you change songs or graphics?)

Currency: No European country has 25 euro coin (US has quarter)
Taboos: 2 naked kids in Biology, French teddy bear in swim clothes

Eating: US = Munching   French hate this

Addition:  USA = Vertically
                Germany=horizontally

Food:  Some countries not familiar with food

Managing the Diversity
Localise with developers at the same time
Templates - have access to database and choice to customise. Eg

                                 underwater
She flew to a secret __________
                                  (place)


Cultural adaptation process
Eg. Oirish accent for characters left in USA  but changed in UK

Selection and training of reviewers:
When product is finished , send it teachers in the target country (for assessment)

Management of a review kit: 
(Graphics Browser and Audio Script)
Type in to Excel sheet
Change baseball bat to tennis racket

Content Database
Record of content/cultural information:Store (how is 4 and 7 written?)

Concatenate files (I have _____ balloons)- (green - masc/feminine) (balloons green) every line is independent.

Send Guidelines to Reviewers

USA (words - cool, wow = take out
UK (less feeling/emotions)

US - text will forget auxillary verbs, eg. “we got” instead of “we’ve got”
“we better get started” instead of “we’d better get started”

US English also tends to use the past simple of a verb to describe recently completed actions.
Uk English uses the past perfect

USA = “I already ate today” instead of 
            “I have already eaten today”.

You’re done         You’re finished
you’re out of         you’ve run out of…
you need to          you must
bugs                     insects
dust bunnies        dust balls
dust cloth             duster
party favors          party treats
frosting                 icing

-------------------------------------------   

Color                   colour
behavior              behaviour
realize                 realise
center                 centre
heros                  heroes 
vigor                   vigour
traveled              travelled

Stylise cars, trucks
Design neutral buildings (no Victorian style houses, barns, fast-food restaurants)
Use graphics where possible a check mark on a button instead of “done”
Avoid major events such as sports

The Methodology of curriculum-based activities should always be checked if applicable for other countries.
Teaching reading in France is not based on letter sounds as in many countries (US).

During the first year of pre-school, children work on sound recognition from endings of words, as the tonic accent is at the end.

They will learn from rhyming sentences and nursery rhymes:
les oreilles de Mireille/le corps de Victor

Grammar - grammatical structures vary from country to country. 

Concatenation, the splitting of a sentence into several files that can then be shared, is an issue for all products being translated into a foreign language.

In the example below you can see that an article cannot be replaced by one equivalent.  In the case of French there are five different articles which have to be catered for and which require subsequent work on coding.

        A                                   un/une
        green                            pomme
        apple                             vert/verte

General Principles
All titles are reviewed by in-country experts as well as content specialists

Every graphic and audio file is reviewed and cross referenced

Nothing is too small
Wireless User Interface Design

Central to an interface designer’s efforts is the design of effective information presentation and collection.

The Wireless User Interface

Wireless Web= wired web during its early days. Constraints are similar.  The network connecting users to wireless subscribers is slow, the devices lack sophistication, and most end users are inexperienced in accessing information over a new medium.

Data mobility- the user’s belief that their data resides with them, regardless of its origin or means of transport- revolves around bandwidth- the rate of information transfer.  Bandwidth is a scarce commodity over today’s wireless networks, and relative to wired networks, will remain so for the near future.

While the term is usually reserved for technical discussions of data rates, bandwidth applies equally to user interfaces.  Your users will access your content in many different situations, and their attention won’t be dedicated to you content alone.  A user on the go has less “mental bandwidth” (or capacity for absorbing and processing content) than a user seated at a desk.  A wireless user also faces some “physical bandwidth” constraints.  It’s hard to keep your eye on the road and on the screen of a handheld device while you’re driving at 40 miles per hour down the duel-carriageway off ramps.

As a result, your content must be crafted to respect both the physical bandwidth limitations of wireless devices-slow data rates, small screens, and limited input-and the mental bandwidth limitations of your subscribers.  

Meeting User Expectations

Users will have high expectations of wireless Web sites.  Unfailing reliability, speedy operation, and ease of use will be of paramount importance.

Latency
To a user, any service delay =annoyance. 

they’ve become accustomed to delays across all Internet services.

Users also recognise the convenience factor attached to wireless services, therefore, trade some speed for this convenience. 

wait up to ten seconds. faster = better.

Traditional Web users more patient with sluggish content access over modem lines, especially those lacking high-speed connections downloading a big picture,

Wireless =avoidance.

Some browsers will refuse to render any content until a large percentage of the page is available, blurring the distinction between throughput and latency in the mind of the user.  Users cannot distinguish between it takes the request and response to occur, the page to draw, and how long it takes the entire page to appear.

Because of this, the designer should design small pages and format them so that a minimum of memory and computing horsepower are necessary to render them fully. Documents should be no bigger than 1KG or 2KG; images should be as small as possible while retaining their meaning.  Text should be concise, clear, and formatted simply.

Throughput 

Given the relatively large number of users competing for limited wireless resources, any user’s traffic occupies a small part of the total channel.  Consequently, a handheld device remains idle for a length of time between the transmission and reception of data.  

Implementation issues force most wireless networks to have staggeringly long inter-packet times relative to wired networks, often extending to tenths of a second.  Although wireless network stacks deal with these delays efficiently, the applications that use these stacks do not readily manage them.  Most Web browser, for example, do not render certain images until set segments are loaded /do not perform text layout until large portions of the page have loaded. 

 Thus, a high-throughput wireless network with relatively high latency may appear to be a low-throughput, high-latency network to the client application and users.

Designing the User Interface
Many browsers on wireless devices are essentially full-screen application, with few menus, icons, or other adornments.  Vendors must keep the interface of the browser simple in order to make the best possible use of limited screen space.

Similarly, wireless content demands simple page designs.  Therefore, Web sites viewed on a wireless device play a larger role in defining the interface than would sites viewed full-size computing device.  An extreme case of this occurs with the Wireless Application Protocol (WAP), where the browser on many screen phones has no interface of its own, and on many of these devices the browser dominates the entire display.

Fonts
 (HTML) normally dictates which among a number of fonts the browser should use to draw a page, the (WML) does not. HTML browsers on many handheld devices don’t have the same rich set of fonts that is available on desktop computers. 

So stick with default fonts.

Fonts with the same name may vary from device to device, and the same font used on multiple devices may lead to drastically different output depending on the font directives.  This can negate the desired effect of a site’s specific look and feel.

Scrolling 

On a desktop, most of the time users don’t even think about the scrolling operation, especially if they’re viewing large screens with maximised windows because the scrolling action happens comparatively rarely.  Not so on a wireless device, where scrolling is a necessary evil.

On a wireless devices in which a 400-pixel is virtulally unheard of, scroling becomes much more frequent.  Many devices have less than a 200-pixel vertical display, less any space used by menu bars or other controls.  By creating short pages, you’ll keep the need to scroll at a minimum.

User Input

inputting text can be slow, tedious, and awkward on most small devices.  Users expect to be able to input text rapidly and with minimal delays.

A common mistake is to prompt the user with an input line when a more specific means of obtaining user input, such as selecting an item from a choice, is equally appropriate.

Lists and radio buttons, can significantly decrease the amount of input the user has to perform.  

Some browsers, such as the Palm VII Web Clipping Application, support specific input types for sophisticated data such as time and dates, invoking operating-system-specific dialog boxes for quickly entering information.

Creating User-Friendly Content

The following are some general guidelines for creating content suited to your subscriber’s needs.
Using Images Wisely
Many handheld devices have grayscale screens, and even colour displays do not provide the same contrast quality as desktop displays and laptop screens.  Users also view content displayed on handhelds in a variety of lighting, which can add to the contrast problem.  More important than the visual problem, however, is the simple fact that images take precious time to load and display.

Employ images sparingly. when you need to drive home an important point or when an image is a more efficient use of screen space than text.  Some other guidelines to keep in mind include the following:

1  Try to avoid logos as images for branding and advertising, =messy smudge on a handheld.  Complicated logos, or those that rely on colour to promote recognition, rarely scale well to the screens used in these devices.  

2  Images should be high contrast, preferably rendered in black and white(or in colours that appear black and white when viewed on monochrome devices).  Line drawings without gray shading are ideal, as are simple block drawings.

3  Images should be a small as possible for the content they need to display.  Generally, the largest images should be no more than 50% of the device’s target display area: selectable images (used as links, for example) should be in the neighbourhood of 16X16 pixels in size. (Touchable on-screen items are an exception to the “as small as possible” rule.  Most users have difficulty selecting items on a touch screen that are less than 16 pixels wide).

4 icons= simple and clear.  Avoid rectangular icons, which users can easily misinterpret at a glance as characters on a display.

image maps. some mobile Web browsers support image maps, WML devices do not, and navigating =tedious and expensive for the average user. 

attractive feature on a desktop device. nuisance on a mobile one.  One exception is a user interface metaphor that makes navigating with images necessary, such as when maps are displayed.  But even when navigation through an image map is appropriate, using images for panning, scrolling, and zoom selection around the border of the image is not.

Some Web browsers enable users to select whether images are downloaded, but a wireless content provider who gives the user this choice is looking for trouble.  A page designed around graphics inevitably falls short when viewed as a text-only page.  It is far better to design a spartan site with few graphics to begin with, and then let the user decide whether the graphics you’ve selected are worth the download time.

Writing Concisely

Brevity is the key.  Not only will subscribers appreciate a concise presentation of the information they need, but keeping everything short and sweet also ensures that a minimum of content needs to be delivered to the viewer.

Sentences should be simple and vocabulary clear.  Avoid run-on sentences, subordinate clauses.  Never use a long word when a short word will do.

Formatting for Readability 

You should place the most relevant information at the top of a document. Many readers don’t want to scroll to get what they need.  This is especially important for screen phones in which the display area is limited to a few lines.  This generally precludes the use of banners and large headings for pages, and poses an additional challenge for those trying to use advertising as a revenue source.

Keeping it Short

Short pages not only reduce the need to scroll, but several small pages may also load more quickly than a single long page.  Small pages also require less memory for the browser to format and display and are more likely to work on a variety of devices.  The PalmII wireless device, for example, works best with pages that contain a few hundred characters or less.  This relatively small amount of information displays on a single screen without any scrolling, and equally important, the proprietary wireless scheme used by Palm, Inc’s browser can compress pages that small into one or two wireless packets, significantly reducing the time a page takes to load (and decreasing user cost).

By extension, screen phones will accommodate even less information at one time, sometimes as little as a hundred characters.  On the other hand, super phones and PDAs may perform adequately with pages containing around a thousand characters, depending on screen size, formatting, and the nature of the information displayed.

Making Use of Tables

Tables are a good medium for demonstrating numeric data or ensuring text alignment, but should be employed sparingly.  Try to avoid using tables for general formatting purposes.  Using a table to create two columns of text or to flow a paragraph around an image is not only an abuse of the table markup commands, but generally won’t portray the effect you’re seeking.

Keep tables simple and use as few columns as possible by ensuring that the table only presents pertinent information, and by breaking tables up if they stretch more than two or three columns.  On a narrow display, a wide table may end up badly formatted or incomprehensible.

Most important, avoid nested tables; not all wireless browsers support nested tables, and even those that do often render them poorly.

Letting the browser Do its Job

The host of mobile devices makes writing device-independent content an even more important consideration than when you’re writing for the Web.  Keep the material simple, concentrate on providing the information, and let the browser do its job in interpreting markup tags in a way that’s appropriate for the device.  Attempting to coax a particular layout or alignment using browser tags not only needlessly increases the size of a page, it’s a waste of time for the user, and guaranteed to fail more often than none.

Other Tips

You can do a number of things (just as you would do in print) to promote readability, such as the following:

1  Group related items together on the screen

2  Avoid using more fonts and typefaces than are necessary.  Use bold and italics sparingly  

3  Pages with complex markup tend to look cluttered and not useful

4  Use colour sparingly, and remember that many users will not have access to a colour screen
5  Use numbered or bulleted lists to provide a series of steps, rather than individual paragraphs.  Lists enable you to tightly group related material while keeping listed items clearly separate.

Choosing Input Methods

Many kinds of wireless content will require textual or numeric user input.  For some sites, such as a dictionary or thesaurus site in which the user enters a word and a definition appears, input is mandatory.  Other sites, such as weather or travel guides, may require input at some entry points (for example, when looking for a review of a specific restaurant) but not at others (such as a list of the restaurants in a region).  Sites requiring user input present a special challenge for the wireless designer.  

Many devices have numeric keypads, requiring a tremendous amount of finger gymnastics to spell even a short name.  So wherever possible, use buttons and pick lists in place of free text fields. 

Menus

Menus-often called pick lists- are an excellent alternative to keystrokes when you know ahead of time what the choices are.  Keep the number of choices short; most users on the go are able to keep only six or seven items in their short-term memory at one time.  Not only will short pick-list menus linger in a user’s memory, but a short list eliminates the need for scrolling.  Keep in mind that most screens display less than ten to twelve lines.

Text Input

Some amount of text entry is inevitable.  Eg, the large market for travel and navigation sites.

Check Boxes

Check boxes work will when the user must choose from a number of options.  Few Web sites presently use free-form input when check boxes will do the job.  This design consideration is even more important with wireless devices.  Check boxes tend to be easier to use than multiple-pick lists, especially on a device that may lack a Shift key (which is used to indicate multiple selections).

Buttons

On wireless platforms with a software development kit (SDK), writing a dedicated wireless application can become prohibitively expensive- especially if your goal is to support more than one platform.  Buttons on Web pages provide one mechanism for making a wireless site look more like an application than a Web site.  Coupled with WAP and technologies such as WMLScript, buttons provide a Website with a look and feel that’s more native to the platform.

Placement of controls presents an interesting challenge for many content developers.  In general, layout languages will not allow you to provide exact placement information for text or controls.  however, if you’re targeting specific platforms, you may find that you can obtain some control over the screen layout through careful editing of content.  If so, consider the target device carefully and be sure to preview everything on it!.

Touch Screens

Most devices employ a touch screen that the user operates with a fingertip or a stylus.  Remember that, unlike with a mouse or graphics tablet, the user’s interaction with the device will obscure a large percentage of the display.  Therefore, buttons should be located underneath any relevant text, enabling the user to see the information while making a selection.  Also, most users cannot accurately select areas smaller than 16 pixels square.  Some browsers may size buttons intelligently, but others may not.

Previewing Content
Whenever possible, try to access your content in the same way your subscribers will.  There’s little point in measuring the performance of your site on a desktop browser with your Ethernet Local Area Network (LAN) if you’ll be deploying a Cellular Digital Packet Data (CDPD) wireless solution using a Windows CE handheld computer.

Resurrecting old technology provides a good approximation of how the latest in wireless technology might work.  To emulate most handheld Web browsers, you can use an early Web browser (Netscape 2.0 works well) and a slow LAN connection, such as the 9.6KB or 14.4KB modem. (or you could adjust your computer’s baud rate on the appropriate serial port).  Using older software helps when you examine sites for dependence on scripting, nonstandard tags and certain image formats, while slower modem simulates you user’s connection speeds.

� EMBED Word.Document.8 \s ���





Photos are indexed by film type


    B  Black and White


    C  Colour


Type the letter of your choice


and press RETURN





Photo are indexed by film type


 		


	Black and white


	Colour





Done





Cancel





Who invented the telephone?


	Thomas Edison 


	Alexander Graham Bell


	Lee De Forest


	George Westinghouse


Touch your answer.





EXAMINE,  PRINT,  DROP,  OR HOLD?





***************************


*MAIN MENU*


***************************


***HOME SERVICES***


- - NEWSPAPERS - -


THE NEW YORK TIMES





�





mountain top, �underwater,








1
56

_1104670917.doc



