Behaviour Models

When we look at HCI, examining the physical behaviour of the user and how they interact with the computer system is critical. It is common to categorise different types of physical interaction into certain behavioural models.

Let’s examine some of the most common models.

Predictive Models

Some models are said to be predictive: this means that they are theoretically calculated without the need to actually physically test them (which takes time and money).

Common predictive models include:

·  Keystroke Level Model (KLM)

Developed in 1983, KLM is a predictive model designed to work out the time taken to complete a particular task on a computer system based on a number of different parameters. 

These parameters include values such as the skill of the user and the number of keystrokes. The KLM has been practically used to help model computer system usage in order to identify the best keys for shortcuts (especially for those users with impaired motor control).

·  Throughput (TP)

Throughput is a measurement of performance.

Fitts’ Law

Dating back to 1954, Fitts’ law is a predictive model for calculating movement time of an action based on (a) distance to the target and (b) the width of the target. Originally the law only took into consideration horizontal movement.When considering a mouse, two-dimensional movement would need to be considered (horizontal and vertical).

In simple terms, this could be a user moving a cursor from one side of the screen to select a word for editing. This is shown below.
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Descriptive models

Unlike predictive models, which tend to calculate metrics for measuring performance, a descriptive model’s job is to help system designers to explain the workings of different interface models; this could be verbally or (more commonly) through the use of diagrams.

Common descriptive models include:

· Key-Action Model (KAM) – A KAM is simply a categorisation of different types of keys on a keyboard. Keys could be categorised into those shown in Figure 13.26.
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KAMs could be used to model users’ inputs in a human–computer interface by analysing the frequency of the categories each keypress belongs to.

· Buxton’s three-statemodel –William Buxton’s three-state model was introduced in 1990. The model successfully attempts to describe in a visual manner the ‘state’ changes that occur when a user is:

· positioning the mouse on the surface (i.e. it’s not in use) – this is State 0;

·  has lowered the mouse and is moving it (i.e. tracking on the screen) – this is State 1;

·  is holding the mouse button down (i.e. is dragging an element on the screen) – this is State 2.
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Figure 13.27 Buxton’s three-state model





As you will notice, each state is looping until an action occurs to alter it. For example, the tracking state will continue until the mouse button is held down.

When this occurs, state 2 (‘dragging’) becomes active. When the mouse button is released, state 1 (tracking) is re-activated.

Buxton’s three-state system could be applied just as well to other input devices such as a graphics tablet (and stylus), a laptop’s glidepad and an electronic whiteboard (and pen) such as your teacher may use.

Guiard’smodel of bimanual control – Guiard’s 1987 model discusses the idea that not only do humans have two hands but that they tend to use them for different purposes.

The following table, taken directly from Guiard’s model, demonstrates these differences:

Non-preferred

Leads the preferred hand

Sets the spatial frame of reference for the preferred hand

Performs coarse movements

Preferred

Follows the non-preferred hand

Works within established frame of reference set by the non-preferred hand

Performs fine movements
Putting this into context, a right-handed user will probably prefer his right-hand for the mouse’s delicate movements and type with their left (non-preferred) hand.

Information processing

Another fundamental aspect of interface design is the human component – us!

In order to model human–computer interactions it is necessary to understand how the human brain processes information. Several models exist for this and, although many are more suited to exploration at Higher Education due to their complexity, there are two that we can cover in an appropriate level of detail:

Human Information Processing (HIP) is a model, developed in the late 1960s, which attempts to mirror the elements of computer processing with the cognitive processes of the human brain. In effect, it is an attempt to describe a biological system as an information processing system.

Here is the basic comparison:

Human Information Processing (HIP) is a model, developed in the late 1960s, which attempts to mirror the elements of computer processing with the cognitive processes of the human brain. In effect, it is an attempt to describe a biological system as an information processing system.

Here is the basic comparison:
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As you can see, HIP is broken down into three separate, but connected elements:

· Sensory Memory – like an input device (e.g. keyboard, scanner);

· Short-Term Memory – a temporary storage used during information processing (a combination of the CPU and RAM);

· Long-Term Memory – a more permanent storage for information that we do not want to lose.

Goals, Operators, Methods and Selection (GOMS) is a 1980s model that reduces computer interaction into four basic elements:

·  Goals – what the user wants to achieve;

·  Operators – small steps the user performs to achieve the goal;

·  Methods – collections of operators that achieve the goal;

·  Selection – a set of rules that determine the best method for achieving the goal if there are many different methods available.

GOMS is essentially a ‘How to do it’ way of modelling knowledge, using these four categories to describe the steps a user must perform in order to achieve a task given a specific condition that determines the selection of the appropriate method.
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