' 1999 Franz KurfessIntroduction 1Course OverviewuIntroductionuUnderstanding Users and Their TasksuPrinciples and GuidelinesuInteracting with DevicesuInteraction StylesuUI Design ElementsuVisual Design GuidelinesuUI Development ToolsuIterative Design and Usability TestinguProject Presentations & Selected TopicsuCase StudiesuRecent Developments in HCIDuConclusions ' 1999 Franz KurfessIntroduction 2Chapter OverviewIntroductionuLogisticsuMotivationuObjectivesuRelevance of HCIDuTechnologies and IdeasuEvaluation MethodsuRapid PrototypinguUser-Centered DesignuImportant Concepts and TermsuChapter Summary[Dix, Preece, Mustillo] ' 1999 Franz KurfessIntroduction 3LogisticsuIntroductionsuCourse MaterialsuTerm ProjectuHomeworkuExamsuGrading ' 1999 Franz KurfessIntroduction 4IntroductionsuInstructoruTA ?? ' 1999 Franz KurfessIntroduction 5InstructoruDr. Franz KurfessuAssociate Professor, CS Dept.uAreas of InterestuKnowlege MangementuSoftwareEngineeringuNeural Networks & Structured KnowledgeuContactupreferrably via email: franz@cs.concordia.cauphone (514) 848 3038uoffice LB 903-21 ' 1999 Franz KurfessIntroduction 6Humans & MachinesuBriefly write down two experiences with human-machine interface design issuesupositivevintuitive design, efficiency, curiosity, aesthetics, ...unegativevconfusing, techno overload, impractical, counter-intuitive, inefficient, ...

' 1999 Franz KurfessIntroduction 7Class ParticipantsuName, occupation, interest, background, ...uWhy this course? ' 1999 Franz KurfessIntroduction 8Course Materialuon the webusyllabususcheduleuproject informationuproject documentation by studentsuhomework assignmentsugrades uaddresshttp://www.cs.concordia.ca/~faculty/franz ' 1999 Franz KurfessIntroduction 9Term Projectudevelopment of a practical application in a teamuprototype, emphasis on user interface, user-centric designuimplementation must be accessible to other class participantsue.g. Java Swing, JavaScript, Visual Basicuthree deliverables, one final presentationupeer evaluationuteams evaluate the system of another teamuinformation exchange on the Webucourse Web siteudocumentation of individual teamsvteam accounts ' 1999 Franz KurfessIntroduction 10Project Theme: u�hidden� computers in everyday devicesuutilization of domain and background knowledgeuadaptive user interfacesutask-centereduuser-centeredUbiquituous Computing and Knowledge Management ' 1999 Franz KurfessIntroduction 11Homeworkuindividual assignmentsuapproximately ten for the whole courseuusually one to two pages of questions, exercises, outlinesuusually no programming ' 1999 Franz KurfessIntroduction 12Examsuone midterm examuin-classuone final examutake-home

' 1999 Franz KurfessIntroduction 14Human-Computer InteractionuAddresses any interaction by humans with computer systems:uas usersuas developersuas individualsuas groupsuAlso referred to as User Interface Design, or Human-Computer Interface Design[Mustillo] ' 1999 Franz KurfessIntroduction 15Human-Computer Interaction (cont)uConcerned with the process of design (i.e., not only the what, but also the how & the why of interface design)uIs part of the larger discipline of Human Factors or Human Factors Engineering (known as Ergonomics in Europe), which looks at how users:uperform activities, tasks, & jobsuinteract with systemsuuse tools, machines, computers, & software[Mustillo] ' 1999 Franz KurfessIntroduction 16Relevance of HCIDuthe goal is to develop and improve systems so that users can carry out their tasks:ueffectivelyuefficientlyuenjoyablyusafely (especially in safety-critical systems like air traffic control)uThese aspects are known collectively as Usability* (Much more about this later)[Mustillo] ' 1999 Franz KurfessIntroduction 17ExamplesuExample 1: Three-Mile Island Nuclear Disasterv Improperly located displays/controls obscured key components from one another.vConflicting feedback messages prevented technicians from understanding what was happening and reacting quickly in the appropriate manner.uExample 2: Software DevelopmentvIn 1995, only 10% -20% of software projects done in the U.S. were successful. This represents a loss of about $80 billion U.S. annually (Standish Group).vThe IRS recently announced that it had wasted about $4 billion in software development and would have to start again from scratch (Standish Group).v The UI accounts for about 50% of current application effort (Myers & Rosson, 1992).[Mustillo] ' 1999 Franz KurfessIntroduction 18MotivationuWhy are you in this class?uWhat do you expect to get out of this class?[Dix, Preece, Mustillo] ' 1999 Franz KurfessIntroduction 19Classroom Feedback

' 1999 Franz KurfessIntroduction 20ObjectivesuWrite down three to five goals you want to obtain through this class. Indicate how they relate to HCID.uknowledgeuskillsumethods & toolsuexperience[Dix, Preece, Mustillo] ' 1999 Franz KurfessIntroduction 21Classroom Feedback ' 1999 Franz KurfessIntroduction 22Approaches to HCIDuSystems engineering approach uengineering model, bottom-up, reductionisticuUser-centric approach u(user-task model, top-down, holistic)uExample: water faucet designv conventional faucet design, separate hot/cold tapsvsingle-handle faucet design, integrated flow rate and temperature control mechanismuExample: programmable remote control devicevhexadecimal representation -16 pages of storage, 16 command sequences, 0-Fvtask oriented, common task terms -VOLUME, CHANNEL, POWER, STOP[Mustillo] ' 1999 Franz KurfessIntroduction 23Remote Control Overflowuusage studies suggest that most users utilize only a small part of the functionsutypically around 5-7utechnically it is feasible to build controls that can communicate with almost all remotely controllable devicesutry to identify the obstacles towards a universal remote controluemphasis on user interface ' 1999 Franz KurfessIntroduction 24Classroom Feedback ' 1999 Franz KurfessIntroduction 25Scope of HCIDuprimary goal is to design usable systemsurequires knowledge about:uWho will use the system - the uservmotivation, satisfaction, experience level, etc.uWhat will it be used for - the tasksvoffice, information retrieval, transaction-based, etc.uWork context and environment in which it will be usedvjob content, power and influence, personnel policies, etc.uWhat is technically and logistically feasiblevtechnological capabilities, memory size, costs, time scales, budgets, etc.[Mustillo]

' 1999 Franz KurfessIntroduction 26HCID PrinciplesuUnderstand the User and the ApplicationuEnsure Self-Evident Feature OperationuUse Users� Knowledge Across SystemsuDon�t Slow Down the User uwork with the user, not against him/heruProvide Simple Ways to Deal with User Errors[Mustillo] ' 1999 Franz KurfessIntroduction 27User ErrorsuTell the user what the current state of the system isuProvide a means for the user to get human assistanceuProvide a means to allow the user to back up a stepuProvide a way for the user to return to the beginning of the application[Mustillo] ' 1999 Franz KurfessIntroduction 28What is a �User Interface�uThe term �user interface� refers to the methods and devices that are used to make thei nteraction between machines and the humans who use them (users) possibleuUIs can take many forms, but always accomplish two fundamental tasks:uCommunicating information from the machine to the useruCommunicating information from the user to the machine[Mustillo] ' 1999 Franz KurfessIntroduction 29What is a �Good� User Interface?uIdeally, the UI should represent the capabilities of the entire systemuThe more complex the system, the more important is the UIuThe UI should help the user build a �mental model�, or an intuitive sense, of how the system worksuWhen a system feels natural to use, the UI is doing a good jobuA good UI helps tailor the system to the user (adaptive)uA good UI helps users absorb informationuA good UI meets the principal design goals (e.g., learnability vs. usability, first-time use, infrequent use, or expert use, etc.)[Mustillo] ' 1999 Franz KurfessIntroduction 30Seven Deadly Sins of User Interface Design1.Design for technology rather than the user-> technology is not the panacea2.�Coolness�-> flashy graphics do not improve a bad UI3.Logical vs. visual thinking-> users don�t think like software designers4.User input as right or wrong-> design for error5.Overextend basics-> make simple things simple, complex things possible6.Fix it with documentation-> users don�t read documentation; don�t try to fix a UI defect through documentation7.Fix it in the next release-> old habits are hard to break(Adapted from Trower, 1994)[Mustillo] ' 1999 Franz KurfessIntroduction 31Confession Time ...uWhich of the seven deadly sins have you committed?uWhat were theucausesuconsequencesurepair (attempts)uWrite down two examplesuSharing in class is optional

' 1999 Franz KurfessIntroduction 32Classroom Feedback ' 1999 Franz KurfessIntroduction 33History of HCIDuarranged roughly into decadesuuser interface design and related issuesuexperimental and commercial systems ' 1999 Franz KurfessIntroduction 34Your First Computer MemoriesuWhat was the user interface of your first computer?uIn retrospect, what did youulike about itudislike about ituJot down the year you started using a computer, and what type it was.uCompare the year with your neighbour; the one with the older year wins! ' 1999 Franz KurfessIntroduction 351940suIncreasing complexity of aircraft fighter cockpits and increasing no. of �pilot error� accidents during W.W.IIu Coining of the term �man-machine interface�uIntroduction of the first modern electronic computersuENIAC (1943), the world�s first all electronic numerical integrator and computeruMark 1 (1944), the world�s first paper tape readeruPublication of Vannevar Bush�s �As we may think� (1945) article in Atlantic Monthly[Mustillo] ' 1999 Franz KurfessIntroduction 361950suIntroduction of assembly language[Mustillo] ' 1999 Franz KurfessIntroduction 371960suInvention of the mouse (1963) by Douglas Engelbart at Stanford UniversityuIvan Sutherland�s SketchPad (1963 Ph.D. Thesis)uIntroduced many new ideas/concepts now found in today�s interfaces (e.g., hierarchical menus, icons, copying, input techniques (light pen), etc.)uData tablet (1964) as an input deviceuMultiple tiled windows, Engelbart 1968uIdea of overlapping windows proposed by Alan Kay in 1969 Ph.D. dissertation uDynabook (1969) by Alan Kay - the first prototype of a notebook computer[Mustillo]

' 1999 Franz KurfessIntroduction 381970suEmergence of the first personal computers uAltair, AppleuStart of migration to the desktop[Mustillo] ' 1999 Franz KurfessIntroduction 391980suFirst Graphical User Interface (GUI) developed at Xerox PARCuFamiliar user conceptual model (simulated desktop) --> Introduction of the �desktop� metaphoruPromotes recognition/pointing rather than remembering --> W

hat Y

ou See Is What You Get� (WYSIWYG)uXerox Star (1981) - First commercial PC designed for �business professionals�u Design of the Star UI incorporated human factors as a major method of design[Mustillo]

' 1999 Franz KurfessIntroduction 411980s (cont.)uEmergence of new interface technologiesuEmergence of User Interface Management Systems (UIMS), toolkits, & interface buildersuseparation of the Interface from the application functionsuEmphasis on user-centered design umostly preachinguBattle between the Mac & Windows[Mustillo] ' 1999 Franz KurfessIntroduction 421990suWindows becomes king, but ...uGrowing importance and acceptance of user-centered design philosophy in industryuGrowing importance of object-oriented technologiesuEmergence of other interface modalities (e.g., speech, pen) via technological innovations, and new metaphorsuEmergence of intelligent agents --> starting to become commodity technology[Mustillo] ' 1999 Franz KurfessIntroduction 431990s (cont.)uTremendous shift in the perception of UI designuFrom a mere afterthought --> to a critical aspect of an applicationuFrom treating users as a monolithic, homogeneous group, differentiated primarily by discipline or task --> to recognizing that users are unique[Mustillo]

' 1999 Franz KurfessIntroduction 44HCID EvolutionDesktopCommandlineCharacterbasedGraphical(icons, mouse, controls)ObjectOriented(Windows 95,OS/2 Warp)Real WorldMetaphors(places, agents, social, VR, 3D)1981198519911996-99

1995TechnologistsEnthusiastsConsumers2000+Bigger, faster, mobile, more life-like, n+1,better? real value?UsersTechnology, Attitudes, & Users[Mustillo] ' 1999 Franz KurfessIntroduction 45HCI EvaluationuLiterature ReviewsuUser Needs Assessment uDetermine what users need, are able to do, ...uUser Case ScenariosuForm of requirements analysis, used to analyze, specify, & define the system to be builtuspecifies functionality from a user�s perspective[Mustillo] ' 1999 Franz KurfessIntroduction 46HCI Evaluation (cont.)uContextual Task AnalysisuObservation/monitoring (non-invasive approach is better)uInterviews (exploratory, few users, subjective, structured or unstructured)uSurveys & Questionnaires (feedback, many users, broad sampling, highly structured)uSimulations/Prototyping/DemosuCheck technical feasibility, explore new ideas, EVALUATE alternativesuActual working systems, or systems with simulated functionality (e.g., Wizard of Oz)[Mustillo] ' 1999 Franz KurfessIntroduction 47HCI Evaluation (cont.)uRetrospective AnalysisuUser reviews own performance on a task, and provides commentsuProvides additional insight into user�s mental modelsuComparative AnalysisuUsers do the same task on multiple similar UIs or products -> Find out which one is bestuCompetitive AnalysisuUsers test competitors� products, applications, & servicesuParticipatory DesignuUsers participate in the design of the user interface[Mustillo] ' 1999 Franz KurfessIntroduction 48HCI Evaluation (cont.)uUsability StudiesuDetermine where users make errors, how often they make errors, can they use the system, number of requests for help, task completion times, etc. uViewing what they do (visual), listening to what they say (auditory)uHeuristic EvaluationuUse of experts and non-experts to find high-level usability problems early in the design phase[Mustillo] ' 1999 Franz KurfessIntroduction 49HCI Evaluation (cont.)uLab StudiesuField StudiesuTrials, site visits, on-premise structured observation, testing, and use of other data gathering techniques uFocus GroupsuModerated session with few users, focused exploration & feedback[Mustillo]

' 1999 Franz KurfessIntroduction 50Evaluation Tools & MethodsuWizard of Ozu Evaluate functions or features before developing anything, by having a human playing the role of the computeruRapid Iterative Developmental TestinguFeedback from tests of small numbers of representative users is used to suggest modifications and improvements that can be made to early design prototypesuFailure AnalysisuFind out where users go wrong, make mistakes, or are unsatisfied with some aspects of the design, system, etc[Mustillo] ' 1999 Franz KurfessIntroduction 51Evaluation Tools & Methods (cont.)uIndividual Differences AnalysisuDetermine characteristics of users who find various systems or features easy or hard to learn to use (via questionnaires, observations, or testing)uTime Profile AnalysisuFormalization of places and things in a user interface design where users devote the most time may reveal areas of improvement[Mustillo] ' 1999 Franz KurfessIntroduction 52User-Centered Design (UCD)uApproach that focuses on users and on activities that meet users� needs.uEmbodies four key concepts:uEarly focus on the useruIntegrated designuEarly and continual user testinguIterative design[Mustillo] ' 1999 Franz KurfessIntroduction 53Principles of UCDuObjective of UCD is to match whatever is being designed/developed to the characteristicsuNot much of a problem for one or two users, but problem complexity increases when there are many usersuUser differences will always exist, but design for the greatest commonaltiesuFocuses not on technology, but on the user�s cognitive abilities, and cultural, professional, or personal preferences[Mustillo] ' 1999 Franz KurfessIntroduction 54Principles of UCDuIdentifies information needed from usersuProvides explicit phases for collecting and interpreting data from usersuProvides criteria for triggering moves back and forth between phases[Mustillo] ' 1999 Franz KurfessIntroduction 55Typical UCD Cycle

1DefineApplication2IdentifyUserRequirements3ConductTaskAnalysis4Gather Task/UserInformation6Do a�First Pass�Design5Explore NewIdeas/Questions8DevelopApplication

7(Re) TestDesign

[Mustillo]

' 1999 Franz KurfessIntroduction 56UCD PhasesuDefine the Application Scope out the problem, and clearly lay down the ground rules.vWhat is the application?vWho are the intended users?vHow and where will the application be used?uIdentify User RequirementsKnow your users, and know them well. Designers are not users. Managers & vice-presidents do not represent real users.[Mustillo] ' 1999 Franz KurfessIntroduction 57UCD Phases (cont.)uConduct a Task AnalysisRemember, context is important.uWhat types of tasks do users typically use in order to do their jobs?uWhat cognitive, perceptual, or motor-task demands are normally imposed on users?[Mustillo] ' 1999 Franz KurfessIntroduction 58UCD Phases (cont.)uGather Existing Information on Users &Tasks in Other ApplicationsGather information; investigate where information is lacking.uWhat are the users� preferences for different interfaces?uWhat are the users� preferences for different features?uWhat factors affect usability measures (e.g., performance, satisfaction) in different interfaces?[Mustillo] ' 1999 Franz KurfessIntroduction 59UCD Phases (cont.)uExplore New Ideas and QuestionsDon�t be afraid to ask hard questions.uDo a �First Pass� DesignPrototype early. Design to clear and objectively defined usability goals.u(Re) Test the DesignTest repeatedly and iterate design until usability goals are met.[Mustillo] ' 1999 Franz KurfessIntroduction 60UCD Phases (cont.)uDevelop the ApplicationBy now, you should be fairly confident that you are developing the right application.uFollow-up EvaluationObserve and evaluate the effectiveness of the user interface in the real world of real users. Conduct field studies.uPost-MortemPRESUME that there is a better way,and set out to find it.[Mustillo] ' 1999 Franz KurfessIntroduction 61Important Concepts and Termsuparticipatory designupervasive computinguRapid Prototypingusimulationusystems engineeringutask analysisuubiquituous computinguusabilityuuse case scenariosuUser-Centered Designuuser interface designuuser requirementsuW

hat Y

ou See I

hat Y

ou G

et� (WYSIWYG)uwindowucontextual task analysisudesktopuergonomicsuEvaluation Methodsufocus groupsugraphical user interface (GUI)uheuristic evaluationuhuman factors engineeringuhuman-machine interfaceuinput/output devicesuknowledge managementumouse

' 1999 Franz KurfessIntroduction 62Chapter Summaryuintroduction to important concepts and termsurelevance of HCIDuhistorical development of HCIDuemphasis on the useruuser-centered design ' 1999 Franz KurfessIntroduction 63