1 ' 19z KusProtiEloCourse Overviewuung Users andTheir Tasksuples and Guideug With Deun StylesuUI Design Elemul Design GuideuUI Devent Toolsuuct Presentations andted TopicsuCase Sunt Develts inus ' 19z KusProtiEloChapter OverviewPrototyping and Evaluationuuuuuping Tecuts and suus, Techniques uut Concepts andTermsuter Summary ' 19z KusProtiEloEvaluation Experieuuss witerm project, s related to uWhat methods and ues did you use?uWhat were some col and practical luDo you erall product, and especially theuser interface, have bene ' 19z KusProtiEloEvaluation FactorsuList sors for .uuuuWhat are critical of systems uuu ' 19z KusProtiEloMotivationuer interfaces is ccal foruups, scenarios, prototypueung errors late in the t process is emore eufor many software systems, modifications based ontisfied users are a very large prall costsua careful selection of tmethods is unot all methods are suitable for all ' 19z KusProtiElouuuthe right the respectiv

2 ' 19z KusProtiEloEvaluation Criteriauuuusuusability u ' 19z KusProtiEloPrototypesusimulate the structure, functionalityanother sysusent a model of the aption, service, or prodbe buumay or may not have any real functionucan be either paper based or computer ba[Mo] ' 19z KusProtiEloPaper-based Prototypesuulow fidelityuue sketchuionality so that users can actuallyinteract [Mo] ' 19z KusProtiElo0Computer-based Puhigher fidelity uof functiucan offer vlook like[Mo] ' 19z KusProtiElo1Why Prototype?upart of tuuucost of corras the software life c[Mo] ' 19z KusProtiElo2Prototyping Techniquesulow-fidelity uhigh-fidelity [Mo]

3 ' 19z KusProtiElo3Low-fidelity Prototypesulow-fidelity up, rapid versions otemud functionality and/or interactivityuct concepts, designs, alternatives, and screen larather than model user interaction with a systemve.g. storyboard ions, ept protounstrate the gl �feel and lookvtheir purpose is not to show in detail how the ation ouare often used early in the design vto show general ptual approaches t investing tmuch time or effort[Mo] ' 19z KusProtiElo4High-fidelity Prototypesuhigh-fidelity ufully invusers can enter data into entry , respond to mes, sels to open windows, and interact with the UIusent the core functionality of the puly builch as Smalltalk or Visual Bavcan ste much of the onality of the final sutrade ovnot as quick and easy to create as low-fidelity vully represent the UI to be implemented in the pvcan be almost identical in appearance to the actual produ[Mo] ' 19z KusProtiElo5Comparisoneity Limited error Evaluate different Addresses scrLimited usefulness after reqUseful for identifying market requirementsProof of conceptty High degree of More expensive Time consuming tInefficient for proof of concept Not effective for r gatheringUseful for exploration & test Look and feel of final productServes as a Marketing and [Mo] ' 19z KusProtiElo6Fidelity Requirementsurecent sprototype fidelity u3 levels of prototypes:vpaper - low fidelivn shots - medium fidelvtive Visual c - high fidel[Mo] ' 19z KusProtiElo7Case Study (cont.)u30 university stts al librarysearch tasks utotal of 99 uity problems were uno significin the specifusers ubility Evnand Prototype Fidelity: Users and Usability Pros of the Human Factors and Ergonty, 42nd Annual Meeting, 13[Mo] ' 19z KusProtiElo8Low-fidelity Prototypinguidentify key markuprovide a very high-level vand servicuuuof platform, uuget custuelicit to select[Mo]

4 ' 19z KusProtiElo9High-fidelity Prototypingucreate a living specification for uion with customers to sce, or applicatuprior to the code being fully deveutest UI issues prior to committiung, instru[Mo] ' 19z KusProtiElo0Software Prototypesuactually work to sunot an idea or duquickly uway - thrown away or discarded imtely afterumental - separate conts, addeuy - may eventually evolve into the final systemumay serve many diffut user reactions, serve auan iterative procudes modn and ev[Mo] ' 19z KusProtiElo1Levels of Prototypingufull prototyuuu ' 19z KusProtiElo2Full Prototypeucontains cunal sysue.g. trial system with a limited number of simultaneumay be n[Mo] ' 19z KusProtiElo3Horizontal Prototypeuof a syudo not provide full functioue.g. users can execute all non and snds, but without retrieving any real inn as auuall of the features p[Mo] ' 19z KusProtiElo4Vertical Prototypeufunctionality, but only for a restricted partof the syuity in one or two modules, but not entiresystemue.g. in an e flight inrs canaccess a se with some real dtion providers, but not the entire datavin other words, they can play with a part of the uwith full[Mo]

5 ' 19z KusProtiElo5ufunctionality er ofuvery uuser follows a previously usmall, tly uunctionality [Mo] ' 19z KusProtiElo6Diagram LevelsLrototynHzolproe

Valproe

S[Mo] ' 19z KusProtiElo7Chauffeured Prototypinguinvolves � the syully a member of the dement teamuthe system may not yet be cuser to test ituit is neves important to establish whether aence of actions is correct[Mo] ' 19z KusProtiElo8Wizard of Ozuthe syuuser is acting as the systuusually cuto gain an unding of the user�s exps[Mo] ' 19z KusProtiElo9Testing of Prototypesuurve typical users attempting to execute typical taskson a prototype systemunote number of errors and where they occur, conns, and couuted toward testing the prototype any preished pce goavrformance in less than 30 min[Mo] ' 19z KusProtiElo0Testing of Prototypes (couutwo or more UI design (prototype) alternatives with thesame funlity are directly computhe one that leadsults is selected for thefinal p[Mo]

6 ' 19z KusProtiElo1Benefits of Prototypingural part of the iterative design pugn valius issues not usually considered until deventudes a meact- or appl-fic questions that cannot be and by genrch or existing guiuts valuable user fek to be obtained early in then process[Mo] ' 19z KusProtiElo2Benefits of Prototyping (con t.)uitative and quantitative human pee data canbe collected within the cecific apudes a relatively cheap and easy wearly in the design cycleuts iterative etion and ng unding ofesign to the final puves the quality and completeness oal spenutially reduces the total dev[Mo] ' 19z KusProtiElo3ute analyvuate undeng of the ing problvthe lack of a thorough nding of the applon, service, product being duthe prototype may look like a completed system-ue expectavstic tations with respect to actual product performanceuring reavtations and cts that apply to the real product may be ignored within the prototyping s-[Mo] ' 19z KusProtiElo4Drawbacks (Cont.)uusers that are never satisfiedvusers can ask for things that are beyond the e of the ung the prototype as an exercvopers may develop the wrong thivat great effort and euthe trap of over-design or unv�just one more feature ...�v�this is just the prototype, we�ll fix it when we develop the produc[Mo] ' 19z KusProtiElo5User Interface Evaluationuuuuu[Mo] ' 19z KusProtiElo6ue syuin order to improve features within a UIuted interuutest tems to ensure that they act[Mo]

7 ' 19z KusProtiElo7Evaluation Goalsuto improve sem usability, thereby incustem or uto identify [Mo] ' 19z KusProtiElo8Evaluation and UI Designn

THi, 1HD.artso). Devg Usy ro& ProcYn W[Mo] ' 19z KusProtiElo9Evaluation Timeuuideally, evdesign life cuack of results into moduclose luhelp to ensure that the design is assessed co[Mo] ' 19z KusProtiElo0Types of Evaluationuutakes place before implon in order to influthe product or apn that will be prouare usability goals met?uutakes place after imntation with the aim of testingthe proper functioning ostemu improve the interface, find good/bad uvty con-svng to check whether a product meets Intl Standtion (ISO) s[Mo] ' 19z KusProtiElo1Evaluation Locationulaboratory suled settingurimental ufield stul settingsutrusive, nosive if pouwith or wituin the lab with uvipatory uin the lab without usersvtorming sions, srding, work, pencpaper ex[Mo] ' 19z KusProtiElo2Evaluation Methodsuanalytic uuuuu[Mo]

8 ' 19z KusProtiElo3Analytic Evaluationuuses formal or semi-formal interface descriptiuuto predict user peuto analyze how how easy it should beto learnucan start early in the design van interface is represented only by a formal or semi-foun�t require costly prototypes or user testingvnot all users are experts, and not all users learn at the same rateor make the same number or same types vnot all evaluators have the sary exe to conduct t[Mo] ' 19z KusProtiElo4Analytic Evaluation (cont.)u-free tasks in terms of uvhow many keyes will the user need to do task A?vhow many branches in a hierarchical menu must a user crossbefore cing task B?vin the e of errors, how many errors should we t usersto make, and how long should it take them?[Mo] ' 19z KusProtiElo5Observational Evaluationuves observing or monitoring users� behavior whthey are g with a UIves equally well to ling to users ing with a huser iucan be carried out in a location sply designed forrvation such as a usability lab, or informally in as normal ement with l interfereuuusers can alter their behavior and their level ofance if they aware that they are being od,tored, or rec[Mo] ' 19z KusProtiElo6Observational Evaluationut observativbut, beware of the Hawthorne efu/audio vo/audio taping user actusoftware vtamped logs of user input and voring and recording user actions, and cong sysuWizard ovperson behind the curtainul protocoving al[Mo] ' 19z KusProtiElo7uud set of questions, fixed formatue. g. public opinion suuuut no set sequfree flowing and flexibu[Mo] ' 19z KusProtiElo8 Surveys and Questionnaiuseek to elicit users� subjective s t a UIutypes of qusvd questions - �what do you think about this cved-ended ons - select an answer from a choice ive replies, e.g., yen�t know; true/falvrating ss (thurstone scale (1-10 with 1 being worst), likert ey disagree to strongly agree with a neutral vntic dil (bipolar adjectives e.g., et, clesing at the end )vple choice (a, b, c, d, or none of the abve (with range or percenny hours per day you spend watching vple ans- �Name the five top grossing films of the[Mo]

9 ' 19z KusProtiElo9Experimental Evaluationuuses experieualso known as usability testinguts, ually c[Mo] ' 19z KusProtiElo0Expert Evaluationuinvolves experts in assessuuhere between the theoretical approach taken inytic evaluation, and more el methods such asl and euthumb� is [Mo] ' 19z KusProtiElo1Usabilityuuuuusystem accuility and uility goauility testinguility testing sufocus uxtual iuuve inteuility inspection muutic ev[Mo] ' 19z KusProtiElo2Definitions of Usabilityuusability is a f, global term, uueness, efficiency, and satisfaction with wusers are able to get resuluility is being able to find that you want andrstand what you finuose qualities of a produhow well its users meet their goals�[Mo] ' 19z KusProtiElo3Definitions (cont.)u�the capto be und, learned,, and liked by the user when used under speitions� (ISO 91u�the extent to which a ct can be used by speusers to achieve d goalcy, and satisfaction in a specified con(ISO 9241uility means that people why and easily to accomplish own tasks� (Dumas and Redish, 19[Mo] ' 19z KusProtiElo4Usability Aspectsuusability uveuthe time iwhat they wuthe numuthe succeave in prg the righuusers h tasksule connect usability with ptivityuusers ct is easy uributes of ,and satisf[Mo]

' 19z KusProtiElo5Usability (Cont.)uut a product�s tem�s ua usable product empowers usersua usable product provides functity designed from theusers� puuser�s overall peityves even more important as the number and types of use[Mo] ' 19z KusProtiElo6Usability Justificationusome sts of cost ing usabilityu80% of software lifecycle cosed, in the ance pvof that work, 80% is due to unmet or unseen user reqvonly 20% is due to bugs or relty problu0x more eive to fix problems in tenance phase than in the design usystems ded with usty principles in mind typicae the time needed for training by 25%untered design y cuts errors in user-systemction from 5vTom Landle With Computers. 1995.[Mo] ' 19z KusProtiElo7Usability Consideuucan the user do the ed tasks?uudoes the user und the system?uuare the tasks accompd within a reasonable uudo the tauuis the user satisfied with the sysudoes it meet expe[Mo] ' 19z KusProtiElo8Considerations (couuwill the system harm the user, either psychically oruudoes the user make too many errors?uum comparable with other wt have of doing the same task?uum similauser might use?[Mo] ' 19z KusProtiElo9System Acceptability

ySActityPraActity

ty.UnsUlity recierAedapteN whA e[Mo] ' 19z KusProtiElo0Usability and Designuusability uility is not something that can be applied at the lastuilt in from the begiur usability intufocus early and cously on urate consin of all aspects of usautest versions with users early and conuiterate the design[Mo]

' 19z KusProtiElo1Usability and Design (conuinvolve usuallow usability s tuwork in tlude skillts, UI designers, uuse users expect more todayuuse deveng products is a more complex job toduset quantitative usability goals early in the process[Mo] ' 19z KusProtiElo2Usability Engineeringuprimary u to improve the usability of the system being testeduve the process by which products are ded andvthe same problems are d in other productsuthe particiers, do real tuuuoft invested nearly 3 years y testing in Offi[Mo] ' 19z KusProtiElo3Usability Goalsuion metricsutime to complete, errors, confusiuuser opuem severity levelsuue and focus deveurable ece of commiue.g. user ov80% of users will rate ease of use and ness at 5.5 or gon a 7-point scvtarget = 80%, mily ace value = 75%[Mo] ' 19z KusProtiElo4Usability Testing Lab

era fng onthe documi era fon the us

Tester�s pwith Pm

era fon PC stra chair for anenter in roomor a sd ur t-pros with-m ent tMonitor sview from each camerathe ming ta

Video editing &ming controlsVr

Large monitor er�s nFathct isi[Mo] ' 19z KusProtiElo5Usability Testing Methodsufocus uuuuusability uuheuristic ' 19z KusProtiElo6Focus Groupsuhighly structured discfic turated by a trained group leually held prior uin order to uncover usability needs before any actun is starteduattitudes, uthey do not provide information about what users woly do with the productuue.g. hand out a user guide; ask whether they undy would like to see, what wort[Mo]

' 19z KusProtiElo7Contextual Inquiryuindividually of work unquiry leads to cuvery ures a trained, exped contextual interus non-invasive as uuthen iteratively thut product design andnt[Mo] ' 19z KusProtiElo8ucipants work perform tasuparticipants they workus more information about what the pats areng and what strategies they are using to solve theem than by asking dual putduutwo people have to be paid for each sessionumore dtwo people working with each oand the [Mo] ' 19z KusProtiElo9Active Interventionut team sits in tuy probes the participant�s unding ofver is being testeduparticularly useful in early ulent technique to use with p, because itdes a wealth of diac informatiuhe primary concern is ttime to complete tasks swill rst [Mo] ' 19z KusProtiElo0Usability Inspection Methodsuevaluators inspect or examine usability-raspects uility inspectors can be usability spent consules of profeuformal:uility inspections - UI is checked against quanility goals and os[Mo] ' 19z KusProtiElo1Usability Inspection Methodsuueline s - interface is checked against ave list of usability gustency - evaluate crouct consistency �lookand feeurds inspections - check for comce withe standauitive walhs (more lufeature ions - focus on the function delivered in asoftware systemustic evaluation (more later)[Mo] ' 19z KusProtiElo2Structured Walkthroughsus walk uvery ucode ion and rucalled a cognitivuaim is supports the user as srequired tasksuuwhat impact will the interaction have on the uwhat cognitive s are req?uwhat leg problems may o[Mo]

' 19z KusProtiElo3Usability Walkthroughutematic uucted to find errors, omissions, and ambis in thesed design, and to ensure conformance tords.uuearly fek, relatively informalvcan be called on short notivcan focus on critical areasuuack may be taken peufocus on finding errors, not solutionsurally does not involve end users[Mo] ' 19z KusProtiElo4Heuristic Evaluationuto review tuinformal insof user iulich, R. (1990). Heuristic Evaluation ofUser Interfaces. CHI �90 Procees. New YorkPress.[Mo] ' 19z KusProtiElo5UI Heuristicsuuse simple and natural languk the user�s language (match between the systemand the real wouize memory load ition rather than reube consistent (coy and stanude feedback (visibility of systeude clearly marked exits (user control and freedude shortcuts (flexibility and efficiency of use)ude good error meunt errors[Mo] ' 19z KusProtiElo6Heuristic Evaluation (cont.)utic evuare the nry capabilities present to do the useruhow easily can users find or access these capuhow successful can users do their tasks with the[Mo] ' 19z KusProtiElo7Outcome Heuristic Evutypes heuristic uto-find funityvmenu ces and icon labels don’t match user�s teyvnt choices are buried too deep in menus or windowvces located are far away from the user�s vces don�t seem related to menu titleud or inaccurate task flowvn sequences and/or menus don�t reflect user tavear what user should do nextvear how to end task[Mo] ' 19z KusProtiElo8Heuristic Evaluation (cont.)uvtoo many choices in menvtoo many icons or buvtoo many fielvtoo many windvuse of shading and color to set off elursome onvtoo much scrolling is needed to aplish sve mouse movement is vons required by the software are not related to the user�s taskvfocus area is too small for easy [Mo]

' 19z KusProtiElo9Heuristic Evaluation (cont.)ulack of naonal sivtask ce is not cvno labeling of the current posivno way to see the overall structure (index or mulack of feevnot clear when the user has reached the evno indon that the operation is in progressv�beep� with a message, or a message stating a problem but notthe svages are in hard-to-find loc[Mo] ' 19z KusProtiElo0Practical Aspectsuhow many evaluators are enouv2 evaluators at a minvlity ts and domain vmore evaluators find more problemsvmore evaluators e a better indication of the ses ofsvbut, more evaluators require more time to ce findings andop recom[Mo] ' 19z KusProtiElo1Practical Aspects (contuld the focus of the evaluation be on first use,ued use, or both?vfirst use: how � and usable is the system on the f? what prerequisite training d be provvnued use: how cent is the system for expert users?what effcies must be providuhow deep should the ation bvlity and usesvfying problems only or solutions vnumber of user aus, and usage sos to cvtime [Mo] ' 19z KusProtiElo2[Mo] ' 19z KusProtiElo3Strengths Heuristic Evaluationulled evaluators clity ukey usability pruprovides a focus for follow-up usability [Mo] ' 19z KusProtiElo4Weaknesses Heuristic Evaluationuustic evaluation does not replace studying actual uustic evaluation does not necessarily indicate whems will be most frequently eustic evaluation does not represent all user groupsulimited by evaluators� exuin specialists normally lack user mng expeuility specialists may lack domain exule� experts produce the best resultsuility specialists are better than novice torsuncentrate on usability expertise, belopers can usually fill domain g[Mo]

' 19z KusProtiElo5Selection of Evaluation Methodsufactors to custage in the cycle at which the ation is carried outvgn vs. on stageustyle of evanvry or field studulevel of subjectivity or objutype of measures nvtative or quanti?utype of information duiacy of the reeulevel of interference impurces requ[Mo] ' 19z KusProtiElo6Hintsudon�t rely uuse multiple etion methods to suppt each othuusuic evaluations uperform stsutest and re-test often until ...uility goals are metud developers are satisfied[Mo] ' 19z KusProtiElo7Selection of Evaluation MethodsMevameasTdsier feecycle SsgIrasis,ssis,sssis,tsssNo. usereNAr m5psAesds isu.Hmultsto comper mis.okstscns s.ds cesss s cns ics.ds hecolTracks cents s,sss..Ur uss AntmesNum.HyzeAysis Vz.

[Mo] ' 19z KusProtiElo8Comparison Evaluation MethodsMAeyentalAesUsokficussAddresses usersrfrfCamasers.rstaesfw snscres.sNc vsscoRen cacs&resourcconsumis r mss). Posss.slysis ccomcwtimecoHsmors sps es timTasksmactcwaysescc

[Mo] ' 19z KusProtiElo9Post-testuof prototypes for userus areespecially relevant for ' 19z KusProtiElo0uule is uribe five uWhat is uactors for the c

' 19z KusProtiElo1Important Concepts and Termsuve inteutic evuuutive wuxtual iuumental uexpert ufocus uve evanutic evuntal protouhuman factors uuuurapid protguuative uyuuuuser interface uuser obuuser requual protou ' 19z KusProtiElo2Chapter Summaryuties tas possiuuntered design and evanue, but fixs much morutest s mcarefully with the specific ' 19z KusProtiElo3