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AgendaAgenda

•• What is Human FactorsWhat is Human Factors

•• What is Human Computer Interaction What is Human Computer Interaction 
–– UsabilityUsability

•• What is User Centered DesignWhat is User Centered Design

•• User Centered design ProcessUser Centered design Process

•• Usability Tools Usability Tools 

•• Vendor ImplementationVendor Implementation





What is Human Factors?What is Human Factors?

Human FactorsHuman Factors discovers and appliesdiscovers and applies
information about human behavior, information about human behavior, 
abilities, limitations, and other abilities, limitations, and other 
characteristics to the designcharacteristics to the design
of tools, machines, systems, jobs, andof tools, machines, systems, jobs, and
environments for productive, safe, environments for productive, safe, 
comfortable,comfortable,
and effective human useand effective human use



Specialties in Human FactorsSpecialties in Human Factors

•• Physical ergonomicsPhysical ergonomics
Human anatomical, Human anatomical, 
anthropometric, anthropometric, 
physiological and biophysiological and bio --
mechanical characteristics mechanical characteristics 
as theyas they
relate to physical activityrelate to physical activity

•• Engineering ergonomicsEngineering ergonomics
HumanHuman --machine interface machine interface 
((““ knobs and dialsknobs and dials ”” ), ), 
usability, displays, usability, displays, 
controls, and system controls, and system 
design as theydesign as they
related to human userelated to human use

•• Cognitive ergonomicsCognitive ergonomics
Mental Processes, such as Mental Processes, such as 
perception, memory, perception, memory, 
reasoning, and motor reasoning, and motor 
response, as they affect response, as they affect 
interinter --actions among actions among 
humans and other humans and other 
elements of a systemelements of a system

•• Organizational (macro) Organizational (macro) 
ergonomicsergonomics
Optimization of socioOptimization of socio --
technical systems, technical systems, 
including their including their 
organizational structures, organizational structures, 
policies, and processespolicies, and processes



WhatWhat is HCI?is HCI?
““ HumanHuman --Computer InteractionComputer Interaction ””

Applied research and designApplied research and design

•• Documenting what users knowDocumenting what users know

•• Understanding their goals and Understanding their goals and 
behaviors behaviors 

•• Interpreting their unmet needsInterpreting their unmet needs

•• Integrating roles and responsibilities Integrating roles and responsibilities 
in work processesin work processes

•• Evaluating for usabilityEvaluating for usability



What is Usability?What is Usability?
•• Usability is the Usability is the ““effectiveness, efficiency and satisfactioneffectiveness, efficiency and satisfaction with which with which 

a a specified set of usersspecified set of users can achieve a can achieve a specified set of tasksspecified set of tasks in a in a 
particular environmentparticular environment ..””

•• ISO 9241ISO 9241--11 (1998)11 (1998)

A usable product…
� Is easy to learn

� Is hard to forget

� Minimizes burden

� Reduces workload 

� Encourages and rewards experimentation

� Anticipates and forgives mistakes

� Does what the user wants when the user wants it

� Always provides feedback

� Satisfying and, possibly, fun to use



Measuring UsabilityMeasuring Usability

•• LearnabilityLearnability::
The site needs to allow users who have never The site needs to allow users who have never 
seen it before to learn to use it quickly to succeed seen it before to learn to use it quickly to succeed 
in accomplishing basic tasks. Can people use the in accomplishing basic tasks. Can people use the 
web site effectively the first time they visit it without web site effectively the first time they visit it without 
becoming frustrated?becoming frustrated?

•• EfficiencyEfficiency::
The site needs to be designed to allow rapid accomp lishment of The site needs to be designed to allow rapid accomp lishment of 
tasks for more experienced users. Can users find wh at they need tasks for more experienced users. Can users find wh at they need 
and accomplish their goal in a reasonable amount of  time? and accomplish their goal in a reasonable amount of  time? 

•• MemorabilityMemorability::
Casual users of the site are assisted by an interfa ce design thaCasual users of the site are assisted by an interfa ce design tha t t 
they can remember how to use. Will visitors remembe r how to use they can remember how to use. Will visitors remembe r how to use 
the web site the next time? the web site the next time? 



Measuring UsabilityMeasuring Usability

•• Error tolerance:Error tolerance:
The site should be designed to minimize the number and severity The site should be designed to minimize the number and severity 
of errors, and allow for quick error recovery. Can users easily of errors, and allow for quick error recovery. Can users easily 
figure out where to go or what to do next if they m ake a mistakefigure out where to go or what to do next if they m ake a mistake ? ? 

•• Subjective satisfaction:Subjective satisfaction:
The experience of using a web interface should be a  pleasant oneThe experience of using a web interface should be a  pleasant one . . 
Do visitors have a good feeling about using the web  site? Will tDo visitors have a good feeling about using the web  site? Will t hey hey 
use it again? use it again? 

•• To this list, I would add a sixth item:To this list, I would add a sixth item:

AccessibilityAccessibility::
The site's information/content needs to be obtainab le and The site's information/content needs to be obtainab le and 
functional to largest possible audience. Accessibil ity is actualfunctional to largest possible audience. Accessibil ity is actual ly a ly a 
prerequisite to usability. If a person can not acce ss a web pageprerequisite to usability. If a person can not acce ss a web page he he 
certainly can not use it.certainly can not use it.



Human Factors in HealthcareHuman Factors in Healthcare
• Given the broad background and variety of subspecialties within 

human factors, HF professionals may be able to assist in 
addressing many issues related to health care:

• Design of systems, tools/surgical instruments, 
equipment

• Sentinel event investigation/human error analysis
• Organizational change/Safety Culture
• Teamwork and technical skills training
• Simulation training and research
• Workplace layout and design
• Medication events/errors
• Event reporting systems
• Usability evaluations
• Survey design and development/Data analysis
• Scheduling, shift work, stress/fatigue prevention 

programs
• many others…



How can we achieve this work?How can we achieve this work?

•• Using a User Centered Design Using a User Centered Design (UCD)(UCD)
processprocess

•• Have Have PrinciplesPrinciples of Usabilityof Usability
•• See See JakobJakob NeilsonNeilson ’’s Top Tens Top Ten

•• Have GUI Have GUI GuidelinesGuidelines for Software for Software 
DevelopmentDevelopment

•• Develop Hardware guidelines for vendorsDevelop Hardware guidelines for vendors

•• Iteratively Iteratively TestTest Applications and Hardware Applications and Hardware 
DevicesDevices

•• Resources Resources –– personnel, equipmentpersonnel, equipment



What is User Centered DesignWhat is User Centered Design

•• UCD is a UCD is a philosophy and methodologyphilosophy and methodology of product design.  of product design.  

The simple idea is that no product, web site, or so ftware The simple idea is that no product, web site, or so ftware 
system matters at all unless there are users to use  it.   system matters at all unless there are users to use  it.   
It puts the needs of the users above everything els e.It puts the needs of the users above everything els e.

•• Includes:Includes:
•• CrossCross --functional teamfunctional team
•• GUI GuidelinesGUI Guidelines
•• Audience definition Audience definition 
•• Requirements gatheringRequirements gathering

•• Task AnalysisTask Analysis
•• Iterative design and testingIterative design and testing

•• prototypingprototyping
•• Development involvementDevelopment involvement
•• Final Usability testingFinal Usability testing
•• Feedback mechanisms in placeFeedback mechanisms in place



UCD Process overviewUCD Process overview



Process overviewProcess overview

•• Basic UCD stepsBasic UCD steps
1.1. Investigate user needs analysisInvestigate user needs analysis
2.2. Analyze user needs Analyze user needs 
3.3. Architect operational and conceptual Architect operational and conceptual 

designdesign
4.4. Prototype and testPrototype and test

•• Hand OffHand Off
1.1. Development and testDevelopment and test
2.2. ValidationValidation
3.3. DeploymentDeployment



Cross Functional TeamCross Functional Team

•• Members:Members:
•• ProgrammingProgramming
•• HCI / HF SpecialistHCI / HF Specialist
•• Software / Hardware engineerSoftware / Hardware engineer
•• User representativeUser representative
•• Project managementProject management
•• Graphic designGraphic design
•• Subject matter expertSubject matter expert



GUI Interface GuidelinesGUI Interface Guidelines

•• ProposePropose ::
•• To guide the designers in how to use User To guide the designers in how to use User 

Interface ControlsInterface Controls

•• Radio Buttons, CheckboxesRadio Buttons, Checkboxes

•• PatternsPatterns

•• Information ArchitectureInformation Architecture

•• Consider types of GuidelinesConsider types of Guidelines
•• Internet / Intranet GuidelinesInternet / Intranet Guidelines
•• Client based GuidelinesClient based Guidelines
•• Hardware design guidelinesHardware design guidelines
•• Documentation guidelinesDocumentation guidelines

•• Several books availableSeveral books available



JakobJakob NeilsonNeilson ’’s Top Ten Usability s Top Ten Usability 
PrinciplesPrinciples

•• Visibility of System StatusVisibility of System Status

•• Match Between the real world and systemMatch Between the real world and system

•• User control and freedomUser control and freedom

•• Consistency and StandardsConsistency and Standards

•• Error PreventionError Prevention

•• Recognition rather than RecallRecognition rather than Recall

•• Flexibility and efficiency of useFlexibility and efficiency of use

•• Aesthetic and minimalist designAesthetic and minimalist design

•• Help users recognize, diagnose, and recover from errorsHelp users recognize, diagnose, and recover from errors

•• Help and documentationHelp and documentation



AudienceAudience

•• A very Important starting pointA very Important starting point

•• Doctors, Nurses, Clinical AssistantsDoctors, Nurses, Clinical Assistants

•• Include descriptions or understanding of Include descriptions or understanding of 
their environmentstheir environments

•• PersonasPersonas
•• Detailed descriptions of user types that Detailed descriptions of user types that 

are used mainly if the user population are used mainly if the user population 
is not availableis not available

•• Audience SpecificationAudience Specification



Requirements GatheringRequirements Gathering

•• Possibly a different activity than most are Possibly a different activity than most are 
used toused to

•• User needs analysisUser needs analysis

•• User task analysisUser task analysis

•• Tools available:Tools available:
•• Contextual InquiryContextual Inquiry
•• Focus groupsFocus groups
•• SurveysSurveys
•• Previous products and Usability testingPrevious products and Usability testing
•• Affinity SortingAffinity Sorting



Iterative design and testingIterative design and testing

•• Based on requirements gathering translate them Based on requirements gathering translate them 
into designinto design

•• Tools:Tools:
•• Modeling and metaphorsModeling and metaphors
•• StoryboardingStoryboarding
•• Paper prototypePaper prototype
•• HTML prototypeHTML prototype
•• Form Core prototypeForm Core prototype
•• Test iteratively at each stageTest iteratively at each stage

•• Informal or FormalInformal or Formal
•• Usability CriteriaUsability Criteria

•• Create aCreate a Design SpecificationDesign Specification DocumentDocument



Final EvaluationFinal Evaluation

•• Formal Usability testing in a lab or Formal Usability testing in a lab or 
controlled spacecontrolled space

•• Performed with representative or Performed with representative or actual actual 
usersusers

•• Did we meet the usability Did we meet the usability criteriacriteria ??

•• User Cognitive reviewsUser Cognitive reviews

•• Expert reviews Expert reviews –– Heuristic walkthroughsHeuristic walkthroughs

•• Results used for:Results used for:
•• Future enhancementsFuture enhancements
•• Training / educationTraining / education
•• Benchmarking on Usability criteriaBenchmarking on Usability criteria



Usability ToolsUsability Tools

Affinity SortingAffinity Sorting
••Card SortingCard Sorting
••Contextual InterviewsContextual Interviews
••Focus GroupsFocus Groups
••Log File AnalysisLog File Analysis
••PersonasPersonas
••SBESTSBEST
••Task AnalysisTask Analysis
••Usability CriteriaUsability Criteria
••StoryboardingStoryboarding

•• Interface SpecificationsInterface Specifications

•• OnOn--site evaluations site evaluations 

•• Prototyping Prototyping –– Paper, Paper, 
HTML, Foam core HTML, Foam core 
modelingmodeling

•• Usability WalkthroughsUsability Walkthroughs

•• Cognitive WalkthroughsCognitive Walkthroughs

•• Remote usability TestingRemote usability Testing

•• Test iteratively at each Test iteratively at each 
stagestage

••Informal or FormalInformal or Formal









Questions?Questions?

Thank you,Thank you,

Tom SutherTom Suther

Suther.thomas@mayo.eduSuther.thomas@mayo.edu
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•• User Centered Design description and discussion of some User Centered Design description and discussion of some 

methodsmethods
http://www.webcredible.co.uk/userhttp://www.webcredible.co.uk/user --friendlyfriendly --resources/webresources/web --

usability/userusability/user --centeredcentered --design.shtmldesign.shtml

•• Web Style Guide (Princeton)Web Style Guide (Princeton)
Provides a description of things to watch out for b ut not Provides a description of things to watch out for b ut not 

process and links to things like accessibilityprocess and links to things like accessibility
•• http://www.webstyleguide.com/interface/userhttp://www.webstyleguide.com/interface/user --centered.htmlcentered.html

•• IBMIBM’’s User centered Design pages.s User centered Design pages.
http://wwwhttp://www --306.ibm.com/ibm/easy/eou_ext.nsf/Publish/570306.ibm.com/ibm/easy/eou_ext.nsf/Publish/570

•• User Centered Design and Web InterfacesUser Centered Design and Web Interfaces
http://www.stcsig.org/usability/topics/articles/ucd %20_web_dhttp://www.stcsig.org/usability/topics/articles/ucd %20_web_d
evel.htmlevel.html

•• NASA UCD descriptionNASA UCD description

http://http:// www.grc.nasa.gov/WWW/usability/processcss.htmlwww.grc.nasa.gov/WWW/usability/processcss.html

•• Usability design for Large Government PortalsUsability design for Large Government Portals

http://www.digitalhttp://www.digital --
web.com/articles/user_centered_design_for_large_gov ernment_pweb.com/articles/user_centered_design_for_large_gov ernment_p
ortals/ortals/



Reading ReferencesReading References
•• GalitzGalitz , W. O., It, W. O., It ’’s Time To Clean Your Windows: designing s Time To Clean Your Windows: designing 

GUIs That Work, New York, NY: John Wiley and Sons, 1994, GUIs That Work, New York, NY: John Wiley and Sons, 1994, 
ISBN 0ISBN 0--471471--6066860668--5.5.

•• GalitzGalitz , W.O., Essential guide to User Interface Design, N ew , W.O., Essential guide to User Interface Design, N ew 
York, NY: John Wiley and Sons, 1997. ISBN 0York, NY: John Wiley and Sons, 1997. ISBN 0 --471471--1575515755--4.4.

•• WeinschenkWeinschenk , S., , S., JamarJamar , P., and , P., and YeoYeo, S. C., GUI design , S. C., GUI design 
Essentials for Windows 95, Windows 3.1 and World Wi de Essentials for Windows 95, Windows 3.1 and World Wi de 
Web, New York, NY: John Wiley and Sons, 1997. ISBN 0471Web, New York, NY: John Wiley and Sons, 1997. ISBN 0471--
1754917549--8.8.

•• Johnson, J., GUI Bloopers, New York, NY: Morgan Kau fman Johnson, J., GUI Bloopers, New York, NY: Morgan Kau fman 
Publishers, 2000, ISBN 1Publishers, 2000, ISBN 1 --5586055860--582582--7.7.

•• Baxley, B., Making the Web Work, USA: New Riders Baxley, B., Making the Web Work, USA: New Riders 
Publishing, 2002, ISBN 0Publishing, 2002, ISBN 0 --73577357--11961196--8.8.

•• Van Van DuyneDuyne , D. K., , D. K., LandayLanday , J. A., and Hong, J. I., The design , J. A., and Hong, J. I., The design 
of Sites, Boston, MA: Addisonof Sites, Boston, MA: Addison --Wesley, 2003, ISBN 0Wesley, 2003, ISBN 0 --201201--
7214972149--X.X.

•• Fowler, S. and Fowler, S. and StanwickStanwick , V., Web Application Handbook, , V., Web Application Handbook, 
New York, NY: Morgan Kaufman Publishers, 2004, ISBN  1New York, NY: Morgan Kaufman Publishers, 2004, ISBN  1--
5586055860--752752--8.8.


