White Tab Analysis

Human-Computer Interaction Theories or Human Factors Theories

· Beard and Peterson draw a distinction between the two concepts: ergonomics deals with physical aspects of human--computer interaction while, human factors concentrates on human capabilities and limitations, principally cognitive capabilities and limitations. (1)
· (McCormick and Sanders, 1982)  The systematic application of relevant information about human abilities, characteristics, behaviors, and motivations to the execution of functions. (1)

· Human Factors Engineers document the psychological properties of people and the design techniques that can be used to create a fit with those properties. (7)

· HF engineering…also known as ergonomics…is the study of the physical characteristics and limitations of humans which can be further subdivided into physical and anatomical characteristics.  Cognitive engineering includes proficiency in perception, learning, judgment, and memory when responding to an input. (43)
Human Information Processing

· Existing human-computer interaction and nursing informatics frameworks are inadequate for studying the spectrum of elements important to the nurse-computer interaction process. (63)

· The brain can process 5-9 items or chunks of information at any given moment (Miller, 1956; Salvendy, G. 1992) (5)

· Attention has three forms selective attention, focused attention, and divided attention.  Defined page 37.   (6) 

Requirements Analysis

· Requirements are established in order to assure that a product will perform to certain standards. (6)

· Pew (1985a) describes six objectives for human factors work:  (easiest to quantify) increased efficiency/productivity; increased reliability; minimum training manpower costs; improved safety and habitability; and increase user appeal and flexibility (most difficult to quantify). (6)
· Human factors requirements must be quantifiable.  Note performance that must occur and how it will be measured.  Consider time to perform tasks and error rates in performance of those tasks as two variables.  Characteristic based requirements and functional based requirements P. 93. (6)
Environmental Analysis

Task Analysis

· Task analysis is a systematic method of accounting for all the behavioral interactions between a person and a system, together with the conditions that must be satisfied if the interactions are to be effective. (5)
· Task analysis is performed by recording the systems response to each user action.  Thbe flowcharts and task descriptions thus generated can be used to document how certain actions of the system or user result in error. (5)

· Challenges for system designers include: 

1) present information within the limits of the user's ability to process it, 

2) distinguish critical system information from other information,


3) direct the user's attention to the system when necessary. (5)

· Task analysis questions:  Have all the users tasks been account for?  Are the tasks correctly described?  Are they arranged in logical order?  What are the consequences of performing a task incorrectly?  What information does the user need to recover from an error?  What tasks will be performed by the computing system?  what hardware will the user need to perform each task successfully? (5)
Usability Design

· Behavior shaping constraints is a systematic design principle stating that  it is essential to design usable technology into products or systems.  The basic idea is that every object has limited possibilities for action.  You can do some things with object but not others therefore some objects may shape behavior. (7) p. 100
· Human factors design principles: 1) provide users with prompt, salient feedback after each action; 2) Make the function sof the various controls clear and obvious; 3) Make the displayed messages easy to understand; 4) Minimize the load on the users memory; 5) Provide users with reliable shortcuts to increase efficiency; 6) Provide clearly marked exits for the user to leave the system. (18)
· Computer systems should be designed to mirror users' mental organization of work methods.  (1) 

· Often computer designers use a language that is foreign to nursing and other health care disciplines. (1)

· A lack of consistency can create confusion about the message to be delivered. (1)

· Uninterpretable messages ominous messages may imply blame.  Nurses may not recognize error messages. (1) 
· Humanistic view :  focus on people for example cognitive psychology studies how the human mind works an understanding of technology is missing from the equation. Mechanistic view: the technical sciences--engineering, computer science, and applied mathematics--focus primarily on hardware/software, an understanding of human needs and capabilities is not part of the equation. (7)

· The reductionist strategy that led to the two cultures problem has also led directly to our troubles with technology.  Technology and people co-exist in the real world.  Our traditional ways of thinking have ignored and virtually made invisible the relationship between people and technology. (7)

· "Nurses choose their careers because they like to take care of people, not because they like to program complex computer-based medical devices or because they have a Ph.D. in computer science." p. 34 (7) 

· Healthcare has lagged behind the aviation industry in applying Human-tech thinking in situations that require teamwork.  There is a critical need for technology to bridge communication among healthcare providers:  Techology designers often know too much about technology for their own good, and too little about the tasks that other people perform with technology.  To be successful candidate technologies need the support of social structures that foster cooperation and coordination amongst individuals and institutions. (7)

· Systems thinking-- a holistic, problem-driven way of looking at the world, an approach that focuses on relationships between system elements (I.E. people and technology).  Focuses on the big picture, interactions between system elements.  Think of a system as a whole consisting of interacting parts--something that talks to itself.  The relationships are key.  This is slippery because relationships are not physical objects.  Relationships are emergent properties, a gestalt, which comes into existence when the parts it comprises are brought together and configured in a particular way. (7) 

· Wright (2000) The design of technology has to have affinity with human nature to be successful.  Vicente p. 45 The design should begin by identifying a human or societal need  and then fulfill that need by tailoring the technology to the specific, relevant human factors.  The systems approach encourages us to think about relationships between people and technology.  Design is all about creating emergent properties.  (7)
· If the human factor is taken into account, a tight fit between person and design can be achieved and the technology is more likely to fulfill its intended purpose. (7)
· Human tech design can overcome confirmation bias, related to psychological limitations, a tendency for humans to seek out information that is consistent with our views and to ignore information that could falsify our views. (7)

· Safety/Error Prevention: Complex technological systems are usually designed with several layers of safeguards, an approach known as "defence in depth." p.274. (7)

· Key Assumptions: 1) user errors cannot be completely eliminated, 2) the likelihood of user errors will increase when a system is poorly designed, and 3) that the user's overall work environment can also contribute to errors. (5)

· Human Factors is an applied science focused on minimizing human errors and optimizing performance where human beings interface with a device.  The philosophy of a HF expert is best understood by their use of the term use error vs user error.  User error assume the user is at fault…use error denotes that during use of the medical device an error occurred. (43)
· A human factors plan in developing a medical device has 3 phases including 1) understanding the users' needs and their environment, 2) applying knowledge of human characteristics to the design, and 3) validation of the design. (43)

· Vigilence - a subset of situational awareness depends on alertness, attention, and diagnostic skills. (82)

· Adaptive Access is the prescription and customization of hardware and software to facilitate such tasks as communication and other activities of daily living.  Device customization entails modification of the device to suit the specific abilities and needs of the client best. (Lee K., Thomas D., 1990; Wright C., Nomura M., 1988) (2)
· Device prescription involves the replacement of those functions normally accomplished by standard input devices (keyboards and pointers) with alternative devices that are capable of modifying, substituting, or emulating standard data entry modes.    Clinicians typically prescribe devices with the greatest potential for productivity.  (2)

· Digit travel Digit travel may be defined as the displacement traversed by the digits in the horizontal or vertical planes as successive keyboard keys are activated (no citation). (2)

· Digit loading is defined as the force that must be exerted by the digits to activate the keyboard keys (no citation) (2)
· Device positioning is the fundamental component which relates device height, proximity, and angle to the placement of keyguards, alternative switchboards, or switches. (2)
· Human centered system design presumes that the cause of error is inherent in the system design and not in any single system element.  (6)
· Mediation - Systematic method of accounting for all the behavioral interactions between a person and a system, together with the conditions that must be satisfied if the interactions are to be effective. (6) 
· The failure to design human-machine interaction to exhibit the basic competencies of human-human interaction is at the heart of the problem with modern automated systems.  The system interface needs to serve as an external memory for the operator by providing cues that help realize the need to monitor a particular piece of information or to activate certain aspects of knowledge about the system. (12)
Usability Development

Usability Testing

· Includes a set of experimental and analytic tools for quantitative assessment of how well any given object can be used by an individual having specific capabilities.  (2)
