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Usability Tests Cs5034



Material preparado por: Dr. Jorge Adolfo Ramírez Uresti



Need ITS are a kind of Human-Computer Interface







 



Students interact with computer Computer shows a “world” to learn



Usually ITS are developed thinking on their internal functionality
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Many systems do not work due to interface problems Representation of domain is tricky
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Heuristic Evaluation Usability tests
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Heuristic Evaluation Heuristic Evaluation (HE)











Technique for analyzing the usability of an interface design at early stages of development.  







Embody a compilation of good design practices and known design failures. 
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Informal, tractable and teachable way to look at an interface design. Form an opinion about what is good and what is bad about it.



Example: “keep user informed”



Not derived from the information processing psychological theory.
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Heuristic Evaluation... Procedure







 



Select a UI Design. Have several people examine it  



Does it violate any of the heuristics? Yes 



Fix design.



Evaluation can be at any stage of development.
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Heuristic Evaluation... The earlier usability problems are found, the cheaper it is to fix them.











Sketches or prototypes.







Several evaluators will perform a HE.







Even the same development team can perform the HE evaluation.
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Heuristic Evaluation... Visibility of System Status



1.  



Match between System and the Real World



2.  
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Explanation: keep user informed. Relationship: supply information through sound and or sight.



Explanation: use concepts, language and conventions that are familiar to the user. Relationship: benefit from the user’s LTM – user’s experience in the domain.
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Heuristic Evaluation... User Control and Freedom



3.  



Consistency and Standards



4.  
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Explanation: allow the user to have control of the interaction. Relationship: users make errors, they should be able to explore freely – recover from errors.



Explanation: information that is the same should appear to be the same – in an application and in a platform. Relationship: use of the LTM – recognition is easier.
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Heuristic Evaluation... 5. Error Prevention  



Explanation: prevent errors from happening. Relationship: users make perception mistakes, lack of knowledge, gist of information.



6. Recognition rather than Recall  
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Explanation: show all objects and actions available to the user. Relationship: recognition is easier than recall.
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Heuristic Evaluation... 7. Flexibility and Efficiency of Use  



Explanation: accelerators and interface tailoring for skilled users. Relationship: help motor processes, allow action planning.



8. Aesthetics and Minimalist Design  



10



Explanation: eliminate irrelevant screen clutter. Relationship: visual search is easier, retrieval form LTM is easier.
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Heuristic Evaluation... 9. Help Users Recognize, Diagnose and Recover from Errors.  



Explanation: use plain language, tell the user the problem, give advice on how to recover. Relationship: give the user enough information to work.



10. Help and Documentation  
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Explanation: for complex systems. Relationship: give the user enough information to work – have several ways to find information.
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UAR Usability tests
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Usability Aspect Report (UAR) 



Usability Aspect Reports (UARs) 



Report about aspects of an interface.  



Problems Benefit (very helpful)







To be used by members of a development team.







Help to understand an interface (clear and complete.)
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UARs...
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UARs... 



Elements of a UAR report 



UAR Identifier – Problem or Good Feature 







Succinct description of the usability aspect  







Name of the UAR. As short as possible.



Evidence for the Aspect   
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Filing purposes.



Objective supporting material (evidence) Enough information for reader to understand UAR’s problem or benefit. Include images or screen shots. Revisión 200913



UARs... HE1 -- Good Feature Name Presentation of the date speaks the users' language.



Evidence Heuristic: Match between system and the real world. Interface aspect: The label for the presentation of the date is Today's date is: 7/2/99 and U.S. residents typically present dates as number of the month, slash, number of the day, slash, last two digits of the year. 16
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UARs... 



Elements of a UAR report... 



Explanation of the Aspect   







Severity of the Problem or Benefit of the Good Feature 
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Personal interpretation of the aspect. Provide context to understand aspect (when this happened?) Remember to evaluate the interface not the user or developer.



Personal opinion about how important the aspect is.
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UARs...



Explanation The format of the date in the interface and the format that U.S. residents expect match exactly.



Benefit The users will be able to recognize the date immediately, without having to translate it from another format.
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UARs... 



Elements of a UAR report... 



Possible solutions and potential trade-offs 



Problem  







Relationship to other UARs  
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Propose a solution Report design trade-offs



Step back and try to see the bigger picture! All related UARs must point to each other.
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Trade-offs Although this format is right for U.S. residents, it may not be correct for other cultures. For example, Europeans typically put the day of the month first, then the month, and then the year. If this product is going to be sold globally, we'll have to discover the other formats that are typically used among our user group and tailor the interface for those other users.



Relationships



HE3 - Good Feature: Presentation of the date shows what date the computer is set to. Two UARs praise the presentation of the date. It is an accurate reflection of the computer's state and it's presented to the user in a way that will be understood. Preserve this feature in future releases. UPDATE: This interface aspect is part of the first VB prototype, not the final prototype. So this feature is not preserved in the later versions of the interface, but the calendar display in the later version also "speaks the users' language." 20



Revisión 200913



UAR Summary 



Good feature   



Identifier Name Evidence 
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Problem   



Objective description of interface HE name Include image



Explanation 











 







Subjective evaluation of interface



Benefit Trade-offs Relationships



Identifier Name Evidence



Explanation 







 



Objective description of interface HE name Include image Subjective evaluation of interface



Severity Possible Solutions Relationships
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Exercise HE 



By using the following heuristics evaluate your system. 



Generate one Good Feature and one Problem UAR







HE: Help users Recognize, Diagnose and Recover from Errors 







HE: Help and Documentation 
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Use plain language, tell the user the problem, give advice on how to recover.



If the system is not extremely simple, it is going to need help and documentation.
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Think-Aloud (TA) Usability tests
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Think-Aloud Usability 



Empirical technique for assessing the usability of a prototype of an interface.







In a nutshell: 1. 2. 3.



Ask the user to think-aloud while performing a task. Watch silently Learn  
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How the user thinks about the task. Where the user has problems using the system.
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Think-Aloud Usability ... Think-Aloud Protocol Analysis











Developed Cognitive Psychology Research







Two parts: 1. 2.







Three types of verbalization of thoughts:   
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Collecting think-aloud data Making a formal model of the data and processes



Talk-aloud (Type 1) Think-aloud (Type 2) Mediated processes (Type 3)
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Think-Aloud Usability ... 



Think-Aloud Protocol Analysis ... 



WM (holds clues used to solve a problem)   



Stores the results of perception once things have been understood. Stores information brought in from LTM to solve a problem. Holds all intermediate states in a problem solution.







WM does not hold the processes used to solve a problem (these are hold in the Cognitive Processor.)







People can verbalize the Linguistic Contents of their WM.



26



Revisión 200913



Think-Aloud Usability ... 



Think-Aloud Protocol Analysis ... 



Talk-Aloud (Type 1)  
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Information in WM is already in linguistic form. Verbalize the Linguistic Contents of their WM.
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Think-Aloud Usability ... 



Think-Aloud Protocol Analysis ... 



Think-Aloud (Type 2) 



Much of the information is not linguistic. 







People have to learn  
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Space, color, time, etc.



a vocabulary How to translate perceptual information to vocabulary



Does not change the way people think about problems. Slows people down. People must use the same problem-solving strategies to get information about the quality of the UI.
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Think-Aloud Usability ... 



Think-Aloud Protocol Analysis ...
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Think-Aloud Usability ... 



Think-Aloud Protocol Analysis ... 



Mediated processes (Type 3) 



Verbalization + add more processing to information. 







Slows people down. Changes the way people think as they solve problems.







NOT useful for UI analysis.
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Explain, filter information, categorize information, etc.



Puts the user in an information state not existent if she did not have to explain. Explanation could be different than was done.
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Think-Aloud Usability ... 



Think-Aloud Protocol Analysis ...
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Think-Aloud Usability ... Critical Incident Analysis







  



Used to analyze data collected in think-aloud. Analyst decides how to improve an UI. Steps: 1.



User thinks-aloud while performing a task.  



2.



An analyst (not user) looks for critical incidents.  



3. 4.
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Is recorded. Usually in a laboratory. Analyses video. Reports critical incidents in a UAR.



Analyst categorizes and interprets observations. Analyst writes a summarizing report of data and interpretations.



Revisión 200913



Think-Aloud Usability ... 



Critical Incident Analysis... 



Critical incident 



Observable human activity – evidence slot.







Incident being “complete in itself” – enough context in evidence and explanation slots.







Extreme behavior – tells which to choose. 
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Extremely good or bad. Makes analysis tractable.
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Exercise 



Team of 3 people – 10 minutes







One person should try to:  



Check if the serial port of a computer is enabled or disabled. Free disk space by using the operating system’s utility.



and think-aloud while performing this activity. 



The other two people must record any Critical Incidents they observe.







At the end of the activity teams will report on their work.
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Ethics of Empirical Studies 



Testing the Interface not the Participant 



“The user is not like me” 







This attitude should guide all you do with  
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System designer knows too much.



Participants Data generated
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Ethics of Empirical Studies... 



Testing the Interface not the Participant... 



Participants 



Must possess the same computer knowledge as real users.







Always provide “good data” – no matter what they do ask what about your system made them do it!    



36



Why are they not paying attention? Why are they doing something different? Did the system guided them to make a mistake? Why did they not read full instructions?
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Ethics of Empirical Studies ... 



Voluntary Participation 



Not ethical to put any pressure to continue.  



Stop at any time. Pay attention to desire to stop  
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Negative emotions. Highly emotional state.



If user stopped interaction, ask yourself why is the system having this effect?



Ethical to pay people.
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Ethics of Empirical Studies... 



Maintain Anonymity  



Tester’s responsibility. Store data under a code number.



Name
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Code



Jorge R.



P1



Maricela Q.



P2



Ariel O.



P3



If using video, try not to record faces. Get explicit consent if showing data outside your development – that may identify the participant. Revisión 200913



Ethics of Empirical Studies... 



Informed Consent 



Fundamental to every experiment using human participants.







Tester ethically obligated to tell the participant:    
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What the experiment is about. What procedures will be used. What compensation will be given. What to do if they object to something in the study. They are free to stop at any time.



Participant must sign a written consent form – after reading it.
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Ethics of Empirical Studies... 



Laws 



Find out the laws governing the use of humans in empirical studies. 



Tell you: 



  







40



When they apply. What to do to comply with them. When to form an “Institutional Review Board” What type of observations are exempt from the regulations.



It is the tester’s responsibility to understand the laws.
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How to Perform a Think-Aloud Usability Test 



In a nutshell:        
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Define the study’s framework Choose what to observe Prepare for the think-aloud usability test Introduce the participants to the observation procedure Conduct the observation Analyze the observation Find possible redesigns Write a report
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How to Perform Think-Aloud... 



Define the Study’s Framework 



Consensus of Development team 



Purpose of the system  











Usability observation 
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Problem being solved? Supporting work? Support (help) available?



Types of usage to evaluate?  First-time use, walk-up-and-use, skilled users.  Restricted time, free time.  Goal directed, exploratory. Usability goals  90% users accomplish task in 3 minutes no help.  Users make no errors. Revisión 200913



How to Perform Think-Aloud... 



Define the Study’s Framework ...



The Date/Time control panel supports setting a computer's date, time, and time zone. It is particularly useful to people traveling with laptops. The control panel should require no training or on-line tutorial: all owners of computers should be able to use it intuitively (a walk-up-anduse situation). Every user should be able to complete the tasks of setting the date, time, and time zone. It is not critical that there be no errors committed in performing the task, but no complete task should take longer than 3 minutes.
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How to Perform Think-Aloud... 



Choose what to observe (Decide tasks) 



The content of the tasks   



Reflect actual or expect use. Most frequent tasks. Cover the range of functionality.   
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Create from scratch. Modify existing items. Error recovery. Very important and infrequent – safety critical.
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How to Perform Think-Aloud... 



Choose what to observe ... 



The Need for Training to do the tasks 



Training to perform tasks is part of the test suite. Learn A, Perform A, Learn B, Perform B, Perform C, etc.







The Duration of the tasks   
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No more than 1 hour at a time. No more than 2 hours on a single day. Includes training to perform tasks.
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How to Perform Think-Aloud... 



Choose what to observe ... 



The Integration of Small tasks  
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Tasks long enough to require integration of several system features. Integration with other systems.
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How to Perform Think-Aloud... 



Prepare for the Observation 



Setting Up a Realistic Situation for Data Collection 



As realistic as possible (where?)  







Data collection (how?) 
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Date/Time -> airport -> laptop Data capture -> office -> desktop



At least capture what the user does with the system. Record of time. Microphones, video, sw, etc.
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How to Perform Think-Aloud... 



Prepare for the Observation... 



Writing Up the Task Scenarios   







Write tasks to give them to users. One task given at a time. Write a cover story for a set of tasks.



Practicing the Session   



Write a script First few participants are “thrown away”. Practice  







48



Yourself Friend Participant (pilot)
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How to Perform Think-Aloud... 



Prepare for the Observation... 



Recruiting Users 



Participants with the same background knowledge as real users.







Compensate users: 
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T-shirt, Game, Mug, Money, etc.



Define minimum number of participants
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How to Perform Think-Aloud... 



Introduce the Participants to the Procedure 



Describe the Purpose of your Study 



Make the participant feel at ease.  











Explain general structure of test. 
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Introduce yourself Introduce organization Testing the system not the user.



Goal Voluntary Consent form – give time to read. Show equipment
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How to Perform Think-Aloud... 



Introduce the Participants to the Procedure ... 



Train the user to “think-aloud” 



Read instructions on how to “think-aloud” 







Participant practices with some examples 







“Please keep talking”



Explain the Rules of the Observation   
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Experimenter demonstrates



No questions will be answered Make questions anyway – record them Ask them to keep talking
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How to Perform Think-Aloud... 



Conduct the Observation 



Introduce the Observation Phase   







Describe the system Describe tasks one by one – give to participant Clarify questions about system or task



Begin Observation   



Let the user work Do not answer questions Monitor progress  
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“Keep talking” Check participant is NOT explaining procedures Check if user wants to stop
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How to Perform Think-Aloud... 



Conduct the Observation ... 



Conclude the Observation    
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Answer questions participant made. Ask participant for any opinions or suggestions. Thank participant. Give compensation – fill out paper work!
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Exercise Teams of 3 people.







1.



Write a task using your own ITS  



Task no longer than 10 minutes in total. Take into consideration the following: 



 



2.



One team at random will:  
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Define the study’s framework Choose what to observe Prepare for the think-aloud usability test



Introduce the participants to the observation procedure Conduct the observation
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How to Perform Think-Aloud... 



Analyze the Observation 



Establish Criteria for Critical Incidents  



Think about the real world not the laboratory. Good features 







Problems  
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So well designed it should be preserved. What is a problem? Possible solutions



Write table with about 10 criteria
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How to Perform Think-Aloud... 



Analyze the Observation ... 



View the Recorded Behavior and Write UARs 
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View recorded behavior -> Critical Incident -> Write UAR. 



Evidence for the Aspect – FACTS  Include time  Include the user’s statement of a goal.  Include the effects of the user’s actions.







Explanation of the Aspect – Own interpretation  Hypothesis about the user’s behavior.  Consistent with evidence and system’s functionality.
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How to Perform Think-Aloud... 



Analyze the Observation 



View the Recorded Behavior ... 



Write UAR... 



Severity of the Problem or Benefit of the Good Feature 







Possible Solutions and Trade-Offs   
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Related to the criteria for Critical Incidents



Solution = support the user’s goal. Write solutions for all hypothesis. Consider solutions proposed by participants.
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Exercise 



Define a set of 5 criteria for Critical Incidents for the observation done in the previous exercise







Write an UAR for a Critical Incident detected in the previous exercise       
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UAR Identifier Succinct description of the usability aspect Evidence for the Aspect Explanation of the Aspect Severity of the Problem or Benefit of the Good Feature Possible solutions and potential trade-offs Relationship to other UARs
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How to Perform Think-Aloud... 



Find Possible Redesigns 



Step back after writing UARs







Relate Different Usability Aspects – a day! 



Look for user’s similar goals.  











Look for features with many problematic UARs



What Might be Possible Solutions  
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Same action different object. Same object different actions – new larger action?



Solution = support the user’s goal. Solve problems without destroying good features
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How to Perform Think-Aloud... 



Write a Summarizing Report 



Small project and few people -> UARs are enough.







Large project -> summarizing report  



60



No one reads UARs Two to three pages long
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How to Perform Think-Aloud... 



Write a Summarizing Report ... 



Report’s Content:  



Radical re-design: explain key issues in detail. Many small problems: ranked list in decreasing severity   
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Must – prevented user from goal, increasing cost order Should – slowed the user, increasing cost order Desirable – did not slow user, increasing cost order



Include pointers to UARs. Include a “highlights” videotape.
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TA vs. HE Usability tests
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Comparing HE and TA 



HE   







Analytic technique Can be used at a very early stage Analyst thinks like the user



TA







Empirical technique Needs a more detailed design (prototype) Analyst cannot think like user
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Comparing HE and TA ... 



Usability Aspects Identified in HE Confirmed by TA Tests 







HE are general principles from experience



When HE not confirmed by TA 



TA contradicts HE 
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Believe TA



TA gives no evidence to support HE
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Comparing HE and TA ... 



“False Alarms” vs. True Problems 



What HE detected was ... 



False Alarm?  







True Problem? 
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Fixing is a waste of time. May decrease usability of the system Fixing is a good effort.
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Comparing HE and TA ... 



“False Alarms” vs. True Problems... 



HE problem not a problem in TA 



Review TA check if HE situation is there. 



If it arose, more than one subject, all no problem  







It not arose or only one subject  
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HE is a False Alarm Other users will confirm HE – problem is low priority No reliable data Judge based on severity, relationships and difficulty to fix it.
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Comparing HE and TA ... 



“False Alarms” vs. True Problems... 



System used regularly (HE not confirmed)  



67



TA cover mostly new users’ experience. Follow HE Flexibility and Efficiency of Use
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Comparing HE and TA ... 



TA tests can show things HE cannot 



Identify problems with the dynamics of system 







HE not framed in a real-world task 
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Speed, crashing, feedback not on time, etc.



Several applications, small window, fonts, etc.



Analyst cannot anticipate all situations
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