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The Usability Testing Process
Retrieved from: http://www.conetrees.com/2010/03/blog/the-usability-testing-process-diagram/
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Handling Usability Data

Data 
Processing 

& Coding
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• Organize

• Summarize
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• Preliminary

• Comprehensive

Results & 
Recommend

ations
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Types of Usability Data

By Focus
• Performance Data

• Preference Data

By Type
• Quantitative (numerical)

• Qualitative (narrative)

By Level of 
Process

• Raw data

• Recordings

• Pre-session, post-task, post-session 
Responses

• Handwritten otes

• Processed 

• Analyzed 

• Synthesized

• Published 
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Usability Measures

Shackel (1986)

Booth (1989) 

Nielsen (1993) ISO-9241-11 

(1998)

Quesenbery 

(2003)

Effectiveness Memorability Effectiveness Effectiveness

Error Error Tolerance

Learnability Learnability Easy to learn

Flexibility --

Usefulness

Efficiency Efficiency Efficiency

Attitude –

Likeability

Satisfaction Satisfaction Engaging
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Summarize Performance Data
(Rubin & Chisnell, 2008)

 Task accuracy

% of tasks performed successfully by person 

% of participants performed successfully by task (The 

70% criterion)

% performing successfully within a time benchmark

 Task timing

Mean time to complete

Median time to complete

 Range of completion time

 Standard deviation of completion times
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Performance Metrics 
(Tullis & Albert, 2008)

Performance
Task 

Success

Time-on-
Task

Errors

Efficiency

Learnability
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Usability Metrics: Performance
(Tullis & Albert, 2008)

Performance 
Metrics

Measures or Levels Score or 
calculations

Task Success Complete Success (without assistance) 1

Partial Success 0.5

Failure (give up or wrong answer) 0

Time on Task Mean or Median; Range; Threshold

Errors • Entering incorrect data into a form field
• Making the wrong choice in a menu Taking an 

incorrect sequence of actions
• Failing to take a key action

Count error 
frequency by 
task

Learnability Collecting data multiple times (trails)
• Trials within the same session
• Trials within the same session but with breaks between 

tasks
• Trials between sessions
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Usability Metrics: Performance
(Tullis & Albert, 2008)

Performance 
Metrics

Measures or Levels Score or calculations

Efficiency Time on Task Min or Sec

Number of clicks Average clicks/task

Lostness

• Number of different web pages visited while 
performing the task (N)

• The total number of pages visited while 
performing the task, counting revisits to the 
same page (S)

• The minimum (optimum) number of pages 
that must be visited to accomplish the task (R)

Perfect score =0
<0.4 participants not 
appear to be lost; 
>0.5 participants 
appear to be lost

Core efficiency measure

22 )1/()1/(  NRSNL

TaskPer  TimeMean 

Rate CompletionTask 
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Learnability Chart
(Tullis & Albert, 2008)
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Efficiency Measures
(Tullis & Albert, 2008)
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Summarize Preferences Data
(Rubin & Chisnell, 2008)

 Preference data

 Satisfaction rating

 Ease of use rating

 Usefulness rating

 Likelihood to reuse or recommend to colleagues/friends

Other measures

 Number of time returning to main navigation unnecessarily

 Number of hints and prompts

 Number of times the site map was accessed

 Points of hesitations (and for how long)
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Usefulness & EOU in TAM
(Davis, F. D.1993. User Acceptance of Information Technology: System characteristics, user 

perceptions, and Behavioral Impact. International Journal of Man-Machine Studies. 38, 475-487) 
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Usefulness
Laitenberger  & Dreyer. 1998. Evaluating the Usefulness and the Ease of Use of a 

Web-based Inspection Data Collection Tool. IEEE Computer Society. 

 Using the product in my job would enable me to accomplish 

tasks more quickly (Quick). 

 Using the product would improve my job performance (Job 

performance). 

 Using the product in my job would increase my productivity 

(Increase productivity). 

 Using the product  would enhance my effectiveness on the 

job (Effectiveness). 

 Using the product would make it easier to do my job (Makes 

job easier). 

 I would find the product useful in my job (Useful).
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Ease of Use
Laitenberger  & Dreyer. 1998. Evaluating the Usefulness and the Ease of Use of a Web-based 

Inspection Data Collection Tool. IEEE Computer Society. 

 Learning to operate the product would be easy for me (Easy to 

learn) 

 I would find it easy to get the product to do what I want it to do 

(Clear and understandable). 

 My interaction with the product would be clear and 

understandable (Controllable). 

 It was easy to become skillful using the product (Skillful). 

 It is easy to remember how to perform tasks using the product 

(Remember). 

 I would find the product easy to use (Easy to use).
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Usability Test Observation Coding Form
Date: Participant ID: Task #:

Verbal Behaviors

Start Time: End Time:

Notes

Strongly positive comment

Other positive comment

Strongly negative comment

Other negative comment

Suggestion for improvement

Question

Variation from expectation

Stated confusion

Stated frustration

Other:

Non-verbal Behaviors Notes

Frowning/Grimacing/Unhappy

Smiling/Laughing/Happy

Surprised/Unexpected

Furrowed brow/Concentration

Evidence of Impatience

Leaning in close to screen

Variation from expectation

Fidgeting in chair

Random mouse movement

Other:

Groaning/Deep sigh

Rubbing head/eyes/neck

Task Completion Status:
Incomplete:

Participant gave up

Task “called” by moderator

Thought complete, but not

Complete:
Fully complete

Complete with assistance

Partial completion

Notes:
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Emotion Heuristics
(Lera & Garreta-Domingo, 2007)

Emotion A Sign of …
Frowning A necessity to concentrate, displeasure or of 

perceived lack of clarity

Brow Raising Uncertainty, disbelief, surprise and 

exasperation

Gazing Away Deception. Looking down convey a 

defeated attitude, also reflect guilt, shame 

or submissiveness

Smiling Satisfaction; an element of joy

Compressing the lip Frustration and confusion; anxious feelings

Moving the Mouth Being lost and of uncertainty

Expressing Vocally Sighs, gasps, coughs… are signs of frustration 

or deceptions

Hand Touching 

the Face

Confusion and uncertainty: being lost or 

tired
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Model of User Engagement
(O’Brien & Toms, 2008)
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Analyze data
(Rubin & Chisnell, 2008)

 Identify tasks that did not meet the success criterion 
(70% success)

 Identify user errors and difficulties
 Error can be defined as any divergence by a user from an 

expected behavior

 Conduct a source of error analysis:
(1) the flow of transaction (mismatch in users’ mental model)

(2) information architecture (used domain specific language 
unfamiliar to users)

 Prioritize problems

 Analyze differences between groups or product 
versions
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Prioritize Problems

 Criticality = Severity + Probability of Occurrences

 Severity Scales

 Frequency of occurrences of the Problem
 The percentage of total users affected

 The probability that  user from that affected group will experience the 
problem

1 2 3 4

Severity 
Scale 1

Irritant Moderate Severe Unusable

Severity 
Scale 2

No problem Minor 
hindrance

Serious 
problem 

Task failure
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Data Analysis Processes

(Rubin & Chisnell, 2008)

 Preliminary Analysis

 Focus: quickly ascertain the hot spots

 Timing: Immediately after the testing is complete

Deliverable:  short written report or verbal 

presentation on findings and recommendations

 Purpose:  eliminate the noises to see larger 

trends/patterns

Comprehensive Analysis

 Focus: include all the analyses and findings

 Timing: 2 to 4 weeks after the test

Deliverable:  final, exhaustive report 
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Recommendations
 Preliminary recommendations 

 Must be timely, typically after the user testing

 Must be thorough and not missing anything important

 Should avoid being taken as the final recommendations

 Focus on translatable solutions and doable quick-fixes

 Final recommendations

 After triangulate results from multiple sources of evidences

 Usability tests

 Heuristic Evaluation

 Content inventory

 Comprehensive, focus more on conceptual changes and 

fundamental restructuring
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From Results to Final 

Recommendations

performance measures

user preferences

heuristic evaluation

content inventory

Final 
recommendation
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Data Processing & Analysis 

Plans: Group Activity

© Rong Tang 2017

 You are asked to evaluate the usability of google flight site. 

(https://www.google.com/flights/)

 What kind of measures will you collect data on?

 Which usability measures are more important than others?

 How would you process and analyze your data based on the data 

processing, coding, and analysis plan? 

 After you review the site, what quick fixes will you recommend?

 What problems are more in-depth and may need a complete 

revamp
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More Data Sources: User Inspection 
(Nielsen & Mack, 1994)

User Inspection Methods:

 Heuristic evaluation

 Heuristic estimation

 Cognitive walkthrough

 Pluralistic walkthrough

 Feature inspection

 Consistency inspection

 Standards inspection

 Formal usability inspection

© Rong Tang 2017
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Nielsen's 10 Heuristics
(Nielsen, 1994)

© Rong Tang 2017

Visibility of system status.

Match between system and the real world.

User control and freedom.

Consistency and standards.

 Error prevention.

 Recognition rather than recall.

 Flexibility and efficiency of use.

Aesthetic and minimalist design.

Help users recognize, diagnose, and recover from 

errors.

Help and documentation.
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Severity Rating
(Nielsen, 1994)

0 = I don't agree that this is a usability problem 

at all

1 = Cosmetic problem only

2 = Minor usability problem

3 = Major usability problem

4 = Usability catastrophe

© Rong Tang 2017
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HE Example: BPL
29
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Content Inventory
(source: https://www.usability.gov/how-to-and-
tools/methods/content-inventory.html)

 A content inventory is a list of all the content on your site.

 Content inventory can turn into an audit or assessment with 

regard to:

 What pages should be removed

 Whether content need to be revised

 Which content needs to be written due to gaps

 Where content should be mapped to if being moved or if it requires 

redirects
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Content Inventory Example
(http://maadmob.com.au/resources/cont

ent_inventory)
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Content Inventory  Example: 

MBLC Team
32
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Wireframes: Definitions

 A wireframe is a schematic or other low-fidelity rendering of a 

computer interface, intended to primarily demonstrate 

functionality, features, content, and user flow without explicitly 

specifying the visual design of a product. 
(http://userpathways.com/2008/06/the-what-when-and-why-of-wireframes/)

 A visual representation of the content of a web page that is 

the culmination of user research, business objectives and 

content. (http://facweb.cs.depaul.edu/sgrais/wireframes.htm) 

© Rong Tang 2017
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Wireframing: EBSCO Team
34

© Rong Tang 2016



Wireflow: An emerging UX 

deliverable

 Wireflows are a design-specification format that combines 

wireframe-style page layout designs with a simplified 

flowchart-like way of representing interactions. (Source: 

https://www.nngroup.com/articles/wireflows/)

 A Wireflow is a blend of a wireframe and a user journey. 
(Source: https://matthewgoddard.net/2010/02/24/ux-technique-wireflows-
diagram/)

 The wireflow is essentially a sequence of the system flow, 

screen after screen, with branches and decision 

points. (source: https://www.toptal.com/designers/ux/guide-to-ux-

sketching)
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Wireflow Types
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Wireflow Example
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Group Activity

 Create a hand-drawn wireflow of a revised google flight site.

 Task: Book a flight from Boston to Wuhan University, China departing 

3/20 and returning 3/26.

 Identify problems in the task flow

 Create a wireflow of revised design and put it on the easel pad

 Report back.

© Rong Tang 2017
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Questions?
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