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Component Number:  15
Component Title:  
Usability and Human Factors
Component Description:
This component will discussion of rapid prototyping, user-centered design understanding effects of new technology workflow on downstream processes; facilitation of unit-wide focus groups or simulation.
Component Objectives:	
At the completion of this component, the student will be able to:
Articulate a systems approach to usability and human factors as it applies to health information technology.
Explain the cognitive consequences of health information technology on clinical performance.
Identify the consequences of suboptimal design in the delivery of healthcare.
Apply methods of cognitive research, sources of usability evidence, and principles of user-centered design to decisions regarding systems evaluation, technology evaluation, and iterative design, given a population of users.
Apply requirements engineering methods to inform design and technology selection.
Demonstrate concept knowledge of cognition and human performance models in their relevance to systems evaluation methods.
Apply concept knowledge of cognitive, physical and organization ergonomics to human factors engineering. 
Select the most appropriate usability evaluation method, given particular system, setting, and development phase.
Apply principles of usability and design to critiquing EHR systems and to making recommendations for iterative improvement.
Diagnose problems associated with a clinical decision support system. 
Apply cognitive methods of analysis to medical device testing.
Evaluate user interface designs using cognitive methods of analysis, usability testing, and Nielsen’s heuristic evaluation method.
Diagnose various types of error and create or select potential solutions.
Select appropriate technology input methods given different technology uses, user populations and contexts.
Describe how information visualization can support and enhance the representation of trends and aggregate data.
Component Files
Each unit within the component includes the following files:
Lectures (voiceover PowerPoint in .mp4 format); PowerPoint slides (Microsoft PowerPoint format), lecture transcripts (Microsoft Word format); and audio files (.mp3 format) for each lecture.
Application activities (discussion questions, assignments, or projects) with answer keys.
Self-assessment questions with answer keys based on identified learning objectives.
Some units may also include additional materials as noted in this document.

Component Units with Objectives and Topics
Unit 1:  People and Technology, Studies of Technology
Description: 
This unit will apply methods of cognitive research, sources of usability evidence, and principles of user-centered design to decisions regarding systems evaluation, technology evaluation, and iterative design, given a population of users.
Objectives:
1. Explain the importance of technology in health.
1. Describe the contributions of Human-Computer interaction to the Health field
1. Describe the seven stages of User Activity in Norman’s Theory of Action
1. Demonstrate concept knowledge of principles of user-centered design, methods of cognitive research, and sources of usability evidence. 
1. Apply the principles of user-centered design to address the challenges to effective design
1. Compare and contrast usability evaluation methods.
1. Identify and differentiate various types of errors in medicine
Identify patient safety issues in the workplace and at home
Lectures: 
Introduction to Human Factors and Usability (14:28)
1. People and Technology, Studies of Technology
1. Usability and Human Factors Introduction
1. Introduction to the studies of technology and Human-Computer Interaction
User-centered design (15:34)
1. Norman’s Theory of Action and Design of Everyday Things
Usability-related medical errors
User-centered design principles and application (9:03)
1. Good Design and Poor Design 
Introduction to user-centered design
Unit 2:  Requirements Engineering  
Description: 
This unit will discuss applying requirements engineering methods to inform design and technology selection.
Objectives:
1. Explain the role of requirements gathering in usability evaluation.
1. Identify the uses, advantages, and disadvantages of data collection
1. Methods used for requirements gathering
Identify contextual design principles as they apply to the healthcare setting
Lectures: 
1. Intro to requirements engineering (22:22)
1. Requirements & Engineering
1. Introduction to Requirements
1. Healthcare Workflow
1. Analysis of workflow
1. Contextual Inquiry
Requirements Engineering
Unit 3: Cognition and Human Performance
Description: 
Demonstrate concept knowledge of cognition and human performance models in their relevance to systems evaluation methods.
Objectives:
1. Define the concept of cognitive engineering
1. Describe the representational effect as it applies to human computer interaction and web design
1. Describe how humans process information and obtain skills
1. Describe the Gestalt principles of perception and their relevance to human computer interaction and cognitive theory
1. Describe the processes of memory and their relationship to web-design
1. Describe the cognitive constructs for mental representation
Explain how cognition and human performance models should inform iterative design processes
Lectures: 
1. Human-computer interaction (16:31)
1. A model of human information processing
Basics of human cognition
Attention and perception 
[bookmark: _GoBack]Memory and cognitive constructs (7:40)
1. Processes of memory
Mental representations with schemata, and scripts
Cognitive constructs (13:22)
1. Mental models 
Representational effects
Distributed cognition
Skill acquisition
Unit 4: Human Factors and Healthcare
Description: 
Apply concept knowledge of human factors to the evaluation of systems-design and the study of human errors and patient safety.
Objectives:
1. Distinguish between human factors and human computer interactions (HCI) as they apply to usability
1. Explain how cognitive, physical and organization ergonomics can be applied to human factors engineering
1. Describe how the concepts of mental workload, selective attention and information overload affect usability
1. Describe the different dimensions of the concept of human error
1. Describe a systems-centered approach to error and patient safety
1. Apply methods for measuring mental workload and information overload
Describe how human factors analysis can be applied to the study of medical devices
Lectures: 
1. Human factors design and medicine (17:06)
1. Introduction to human factors engineering
1. Cognitive, physical and organization ergonomics
1. Mental workload 
1. Selective attention 
Information overload
Understanding error in healthcare (16:11)
1. The nature of human error and patient safety
Cognition, design, and new medical technologies (15:02)
1. Cognitive Task Analysis (CTA) 
Implications of human factors for medical devices
Unit 5: Usability evaluation methods 
Description: 
Select the most appropriate usability evaluation method, given particular system, setting, and development phase.
Objectives:
1. Describe the importance of usability in relation to health information technologies
1. List and describe usability evaluation methods
1. Given a situation and set of goals, determine which usability evaluation method would be most appropriate and effective
1. Describe the appropriate tasks for a usability test
1. Describe the usability testing environment, required equipment, logistics, and materials 
Conduct a cognitive walkthrough
Lectures: 
1. Usability methods (20:40)
1. Why usability matters
1. Interviews
1. Focus groups
1. Questionnaires
1. Heuristic evaluation
Usability methods (Part 2) (20:18)
1. Cognitive task analysis
1. Usability inspection methods
1. Cognitive walkthrough
1. Usability testing
Video-analysis
Unit 6: Electronic Health Records and Usability
Description: 
Apply principles of usability and design to critiquing EHR systems and to making recommendations for iterative improvement Objectives:
1. Discuss the role of usability testing, training and implementation of electronic health records
1. Describe and define usability as it pertains to the EHR (HIMSS document)
1. Explain the challenges of EHR design and usability in typical workflow
1. Identify a set of well-established principles of usability and design and describe their application to EHRs (HIMSS document)
1. Identify and explain usability methods for enhancing efficiency of use and minimizing likelihood of user error (HIMSS document)
1. Explain how user-centered design can enhance adoption of EHRs
1. Describe Web 2.0 and novel concepts in system design 
Identify potential methods of assessing and rating EHR usability when selecting an appropriate EHR system (HIMSS document)
Lectures: 
1. Usability challenges and electronic health records (EHR) (12:19)
1. Electronic health records in medicine
1. Evaluating EHRs
1. Errors in data entry in EHRs
Usability methods and evaluation (29:55)
1. Usability, training and implementation 
1. Usability inspection
1. Heuristic evaluation
1. Minimizing cognitive load
Increasing EHR Usability (21:55)
1. Special case of computerized physician order entry
1. Effects of and effects with technology
1. Usability testing
1. Focus groups
1. EHRs and user-centered design
Web 2.0 and novel concepts in system design
Unit 7: Decision Support Systems: a Human Factors Approach
Description: 
Diagnose problems associated with a clinical decision support system.
Objectives:
1. Understand the cognitive basis for decision making and its effect on clinical errors
1. Discuss the role of usability testing, training and implementation of clinical decision support
1. Describe and define usability as it pertains to clinical decision support
1. Identify examples of usability barriers to adoption of clinical decision support
Identify a set of well-established principles of usability and design and describe their application to clinical decision support
Lectures: 
1. Cognitive basis of decision making (17:12)
1. Understanding Human Decision Making
The case for Clinical Decision Support Systems (CDSS) (11:07)
1. Clinical Decision Support Systems CDSS 
Computer Provider Order-Entry Systems and CDSS
Identifying and preventing error with CDSS (15:26)
1. Promise and pitfalls
Factors
Usability barriers and design recommendations in CDSS (12:59)
1. Barriers
Improving Design
Unit 8: Approaches to Design
Description: 
Brief Characterize the multifaceted nature of the design process and evaluate whether a given user interface embraces sound principles of design to support usability goals.
Objectives:
1. Explain a user-centered design approach
1. Define conceptual models
1. Explain the iterative design process
1. Describe requirements analysis and cognitive task analysis
1. Characterize the role of prototypes in design
1. Describe the principles of participatory design
1. Describe principles of sound design to support usability
1. Describe how Nielsen’s heuristics and design principles apply to user interface design
Explain the difference between low fidelity and high fidelity prototypes and when it would be appropriate to use one versus the other
Lectures: 
1. Design Process (19:50)
1. The case for design
Models for design
Translating requirements into design
Participatory design and Prototyping (20:36)
1. Classification exercise (card sorting)
Participatory design
Low fidelity prototypes
High fidelity prototypes
Design processes and evaluation (17:00)
1. Iterative design
Sound design
Nielsen’s heuristics and design principles
Unit 9: Ubiquitous Computing in Healthcare
Description: 
Describe the role of mobile and ubiquitous computing in healthcare
Objectives:
1. History of ubiquitous computing and basic principles
1. Describe the role of mobile and ubiquitous computing in healthcare
Describe some of the technical Challenges
Lectures: 
1. Ubiquitous computing (20:42)
1. Context-sensitive applications
1. Mobile platforms in the hospital
Information access, decision support and mobile EHRs
Unit 10: Designing for Safety 
Description: 
Diagnose various types of error and create or select potential solutions.
Objectives:
1. Define “workflow analysis” and methods for examining and addressing human errors
1. Design a workflow analysis study
1. Identify common sources of error documented in research studies in medicine
1. Apply the cognitive taxonomy of errors
Apply principles underlying the design of healthcare systems for safety
Lectures: 
1. Understanding the principles (22:32)
1. Patient safety
1. Sources of error in medicine
1. Design requirements
Defining errors (19:14)
1. Workflow analysis
Applying principles to prevent error (27:30)
1. Workarounds and workaround prevention 
1. The case of intensive care medicine
Cognitive taxonomy of error
Unit 11: Input and Selection Methods
Description: 
Describe variety, strengths and weaknesses of input and selection methods available in health information technology.
Objectives:
1. Provide a rationale as to why input methods are an important consideration in the design process for health technology 
1. Compare and contrast technology input methods
Select appropriate technology input methods given different technology uses, user populations and contexts
Lectures: 
1. Input and selection methods (25:43)
1. Current input methods
Questions to ask in input method selection
Unit 12: Information Visualization 
Description: 
Describe how information visualization can support and enhance the representation of trends and aggregate data.
Objectives:
1. Identify/describe the role of information visualization and describe its purpose in enhancing usability of health technology.
Describe how information visualization can support and enhance the representation of trends and aggregate data
Lectures: 
1. Information visualization in medicine (13:51)
1. Purpose of information visualization
1. Scientific visualization, information visualization
Application of visualized information (10:13)
1. Representing trends and aggregate data
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You are free to:
Share — to copy and redistribute the material in any medium or format
Adapt — remix, transform, and build upon the material
Under the following conditions:
Attribution — you must give appropriate credit, provide a link to the license, and indicate if changes were made. You may do so in any reasonable maker, but not in any way that suggests the licensor endorses you or your use:  
Courtesy of (name of university that created the work) and the ONC Health IT program.
NonCommercial – You may not use the material for commercial purposes.
Note: Use of these materials is considered “non-commercial” for all educational institutions, for educational purposes, including tuition-based courses, continuing educations courses, and fee-based courses. The selling of these materials is not permitted. Charging tuition f a course shall not be considered commercial use.
ShareAlike – If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original.
No additional restrictions – You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.
Notices:
You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation. 
No warranties are given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material
To view the Legal Code of the full license, go to the CC BY NonCommercial ShareAlike 4.0 International web page (https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode).


Disclaimer
These materials were prepared under the sponsorship of an agency of the United States Government. Neither the United States Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of the United States Government or any agency thereof.
Likewise, the above also applies to the Curriculum Development Centers (including Columbia University, Duke University, Johns Hopkins University, Oregon Health & Science University, University of Alabama at Birmingham, and their affiliated entities) and Workforce Training Programs (including Bellevue College, Columbia University, Johns Hopkins University, Normandale Community College, Oregon Health & Science University, University of Alabama at Birmingham, University of Texas Health Science Center at Houston, and their affiliated entities).
The information contained in the Health IT Workforce Curriculum materials is intended to be accessible to all. To help make this possible, the materials are provided in a variety of file formats. Some individuals may not find the PowerPoint slides fully accessible and should instead utilize the PDF version of the slides together with the .mp3 audio file and/or Word transcript to access the lectures. For more information, please visit the website of the ONC Workforce Development Programs at https://www.healthit.gov/providers-professionals/workforce-development-programs to view the full accessibility statement.
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