

Human Factors Design (Purple Tab)

Human Factors Design/Engineering (HFE)

1. Closely related or synonymous with usability engineering and user-centered design. (45, 83)

2. Takes into consideration the system of the user, the technology, and the work that needs to be accomplished.(45, 60) 

3. Incorporates key aspects of users such as their capabilities, their behavior, their performance, their utilization, their safety and health, and their limitations (6, 67).

4. Human capabilities include physical characteristics, sensory characteristics, perceptual abilities, cognitive abilities, and mental models (41)   Perceptual and cognitive abilities include attention, memory, decision-making, learning, response mechanism, and motivation (6)

5. Applies the knowledge about humans to the design of products, systems, and services to make them more effective, safer, and more comfortable to use.  (6, 45) 

Potential Benefits of Using HFE for Developing Products

· To the vendor of products

· Reduce exposure to litigation related to mishaps with the product (22) 

· Gain more market share through increase sales of attractive products (22) 

· Address regulatory agencies increased focus on user interface design (22) 

· Lower development costs (22, 65) 

· Reduce problems with current products (22)

· Adapt to advances in technology (56)

· To providers

· Increase worker productivity and efficiency (65, 6) 

· Decrease cost of work (65) 

· Improve safety and reduce errors (67, 6, 18)

· Lower training costs (22, 6) 

Key Human Factory Design Principles

· Provide feedback to users upon making an action.  This feedback should follow quickly after the action. (18, 74, 55)

· Make the functions of controls clear and obvious to the user (18, 74)

· Make displayed messages easy to understand (18, 74)

· Reduce the memory load (18,74)

· Provide shortcuts to functions (18, 74) 

· Provide clear exits. (18,74) 

· Provide better access to data that the user needs to accomplish their task (65)

· Prevent and handle hazards appropriately with warnings. 

· First, attempt to the design the system so that the hazard cannot occur. If that doesn’t work, then provide the appropriate warnings. (69) 

· Warnings need to identify the severity of the hazard (58, 69)

· Warnings need to describe the problem (58, 69)

· The consequences of not taking action against the hazard should be clear to the user  (58, 69) 

· Warnings should clearly communicate what is required to remove or reduce the hazard (58. 69) 

· Attempt to reduce some of the limitations and problems with warnings

· Users with high memory load are less likely to notice warnings (69) 

· Avoid cry-wolf syndrome: too many false alarms tend to make users slower to respond or less likely to respond (71)

· A warning system may lead the user to take on greater risks (72) 

The Process of HFE

· Overall Process Involves:

· Users, developers, and subject matter experts must work together.  Users must be involved from the beginning and throughout the process.  (22, 74, 96)

· Overall an iterative process to allow frequent feedback and improvements (74, 96) 

1. Analyze/Investigate the users, their tasks, and their environment: 

· Analyze what the user does within the context of the larger system (48)

· Who are the users and their characteristics? (22) 

· What are the tasks that need to be accomplished? Are there bottlenecks? (22, 74)

· What are the characteristics of the environment? (22) 

· What are the interactions between the user, the environment, and the technology?  One of the best methods to collect this information is through observation. (48,74 ) 

2. Analyze previous systems that attempt to or fulfill the needs.   What worked and what did not? (3) 

3. Design the System

· Objectives Definition: What are the users, in conjunction with the system and environment, supposed to accomplish? (48) 

· Functional Analysis: What are the required functions to meet the objectives ?(48) 

· What are the critical design requirements for efficiency and safety? (48, 67) 

· Target Audience Description:  Who will be the users? (48) 

· Function Allocation:  What functions will be performed by humans and what functions will the technologies do?  What are the roles of the humans?  (48, 67) 

· Pick the best design with the appropriate trade-offs (48) 

4. Test and Evaluation:  The purpose of testing and evaluation is to determine the system’s effectiveness, safety, and usability (48) 
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