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Aims:

• Describe the key concepts associated 
with inspection methods. 

• Explain how to do heuristic evaluation 
and walkthroughs. 

• Explain the role of analytics in evaluation. 

• Describe how to perform two types of 
predictive methods, GOMS and Fitts’ Law.
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Inspections

• Several kinds.

• Experts use their knowledge of users & 
technology to review software usability.

• Expert critiques (crits) can be formal or 
informal reports.

• Heuristic evaluation is a review guided 
by a set of heuristics.

• Walkthroughs involve stepping through 
a pre-planned scenario noting potential 
problems.
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Heuristic evaluation

• Developed Jacob Nielsen in the early 
1990s.

• Based on heuristics distilled from an 
empirical analysis of 249 usability 
problems.

• These heuristics have been revised for 
current technology. 

• Heuristics being developed for mobile 
devices, wearables, virtual worlds, etc.

• Design guidelines form a basis for 
developing heuristics.
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Nielsen’s original heuristics

• Visibility of system status.
• Match between system and 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, recover 

from errors.
• Help and documentation.



1. Visibility of system status

• Show
– time: for an operation longer than 1 sec. show 

progress bar

– space: free space left

– change: ask whether to save when something 

was edited

– action: sorted from the most important action  

– next steps: can be described

– end: something is performed, submitted, set, etc.

2017-05-21 20:58
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1. Visibility of system status: invisible 
functionality, where can I tap?

2017-05-21 20:58
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http://www.nngroup.com/reports/ipad-app-and-website-usability/c

„Become a member“ does not 

looks like a button. 

„Already a member?“ is correct

How to listen to a recorded program?

http://www.nngroup.com/reports/ipad-app-and-website-usability/c


1. Visibility of system status

–Constantly inform the user

8
2017-05-21 20:58

What did I 

select?

What mode 

am I in now?

How is the 

system 

interpreting my 

actions?



1. Visibility of system status

• Windows Live account

• A feedback message is displayed 
when an action is performed (Tick)

9

http://designingwebinterfaces.com/6-tips-for-a-great-flex-ux-part-5

2017-05-21 20:58

http://designingwebinterfaces.com/6-tips-for-a-great-flex-ux-part-5


1. Visibility of system status

–Response time
– how users perceive delay

» 0.1 second max: perceived as “instantaneous”

» 1 seconds max: user’s flow of thought stays 
uninterrupted, but delay noticed

» 10 seconds: limit for keeping user’s attention focused 
on the dialog

» > 10 seconds: user will want to perform other tasks 
while waiting

10
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2. Match between system and 
real world(metaphors)

• The system should speak the users' 
language, 

–with words, phrases and concepts 
familiar to the user, 

• rather than system-oriented terms. 

–Follow real-world conventions, 

• making information appear in a natural and 
logical order.

2017-05-21 20:58
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2. Match between system and 
real world(metaphors)

iTunes Mindomo

12
2017-05-21 20:58



3. User control and freedom

• Users often choose system functions 
by mistake

–and will need a clearly marked 
"emergency exit" to leave the unwanted 
state without having to go through an 
extended dialogue.

– cancel, exit

–Show route (bread crumbs, navigation)

• Support undo and redo.

2017-05-21 20:59
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3. User control and freedom

• Strategies
–Cancel button

–Undo

–Quit

–Defaults

14
2017-05-21 20:59



3. User control and freedom

CollabFinder
Wufoo

15
2017-05-21 20:59

Clearly marks where the person is and 

where they can go by showing the 

selection in each menu

Search is easy to open, enter info, 

execute or cancel. To go through an 

extended dialogue. Supports undo and 

redo and a clear way to navigate.

http://designingwebinterfaces.com/6-tips-for-a-great-flex-ux-part-5

http://designingwebinterfaces.com/6-tips-for-a-great-flex-ux-part-5


4. Consistency and standards

• Users should not have to wonder

– whether different words, situations, or 
actions mean the same thing. 

• Follow platform conventions

2017-05-21 20:59
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4. Consistency and standards

17
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After selecting the third menu item from the left (left image), navigation disappears

https://www.baekdal.com/plus

• Consistency within system

https://www.baekdal.com/plus


5. Error prevention

• General rules

–Prevent errors before they occur

–Detect and correct errors when they do 
occur

–User correction through feedback and 
undo

2017-05-21 21:01
18



5. Error prevention
• Two types of human errors

–Slips
• occur when users intend to perform one 

action, but end up doing another (often 
similar) action.

• are typically made when users are on autopilot, 
– and when they do not fully devote their attention resources 

to the task at hand.

–Errors
• are made when users have goals that are 

inappropriate for the current problem or task
– even if they take the right steps to complete their goals, the 

steps will result in an error.

– For example, misunderstanding of the meaning of the 
action  

19



5. . Error prevention

• Remind the goal

• Show user route

20



5. Error prevention

• Guidelines for preventing slips
– include helpful constraints

21

Southwest’s calendar widget for picking flight dates uses helpful constraints to 

prevent users from accidentally setting a nonsensical date range. Even if users 

attempt to set the return date before the departure date, this widget forces them to 

pick a departure date first. In addition, it subtly uses color to provide context about 

which date is about to be changed (in this case, blue for departure), which helps 

users see which field they are selecting (instead of having to keep that information in 

their working memory)



5. Error prevention

• Guidelines for preventing slips
– Offer Suggestions

22

Remembering how to spell Etymotic Research is difficult for users searching for 

high-quality headphones, and typing is likely to be low accuracy as well. Amazon’s 

clickable search suggestions enable users to type less, thereby making fewer slips 

or mistakes that would produce no results.

https://www.nngroup.com/articles/slips/

https://www.nngroup.com/articles/slips/


5. Error prevention
• Guidelines for preventing slips

– choose good defaults

23

Google’s Inbox app for iOS allows you to 

“snooze” an email until a later time. The default 

options are sensible and prevent typing errors for 

common choices.

https://www.nngroup.com/articles/slips/

https://www.nngroup.com/articles/slips/


6. Recognition better than 
recall

• Avoid codes

• Provide recommended options

• Allow preview

24



6. Recognition better than recall

• Visible objects, actions and 
options

25



7. Flexibility and efficiency of 
use

• Accelerators 

–speed up the 
interaction for the 
expert user 

• such that the system 
can cater to both 
inexperienced and 
experienced users. 

• Allow users to tailor 
frequent actions.
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8. Aesthetic and minimalist 
design

• Minimalism
– Provide information neede for current step
– Panaikinti arba paslėpti retai arba iš viso 

nenaudojamą informaciją
• pvz. įmonės rekvizitai kiekviename puslapyje

– Nes ji blaško dėmesį ir varžosi su aktualia 
informacija

• Rekomendacijos
– Sumažinti režimus arba tinkamai juos 

pavaizduoti
– Taupiai naudoti langus

– Papildomi langai reikalauja perteklinės navigacijos 

27



9. Help users recognize, 
diagnose, and recover from 

errors

• Clear error messages

• Recommend a solution

• Show next steps

• Provide alternatives

28



10. Help and documentation

• Documentaiton should be easy to 
search

• Focused on the user's task, 

• List concrete steps to be carried out, 

• It should not be too large.

29



10. Help and documentation

30



10. Help and documentation

• Hints

31



10. Help and 
documentation

• Wizards

32

What is my 
computer 

name? 
Fred? 
Intel? 
COMP?



Gerhardt-Powals heuristics

1. Automate unwanted workload
– Free cognitive resources for high-level tasks

– Eliminate mental calculations, estimations, 
comparisons, and unnecessary thinking

2. Reduce uncertainty
– Display data in a manner that is clear and 

obvious

3. Fuse data
– Reduce cognitive load by bringing together 

lower level data into a higher level summation

33



Gerhardt-Powals heuristics

4. Present new information with 
meaningful aids to interpretation
– Use a familiar framework, making it easier 

to absorb
– Use everyday terms, metaphors, etc

5. Use names that are conceptually 
related to function
– Context-dependent
– Attempt to improve recall and recognition

6. Group data in consistently meaningful 
ways to decrease search time

34



Gerhardt-Powals heuristics

7. Limit data-driven tasks
– Reduce the time spent assimilating raw data.

– Make appropriate use of color and graphics

8. Include in the displays only that 
information needed by the user at a given 
time
– Allow users to remain focused on critical data

– Exclude extraneous information that is not relevant 
to current tasks

9. Provide multiple coding of data when 
appropriate

10.Practice judicious redundancy (to resolve 
the possible conflict between heuristics 6 
and 8)

35



Website heuristics

1. Design for User Expectations
– Choose features that will help users achieve their goals

– Use common web conventions

– Make online processes work in a similar way to their 
offline equivalents

– Don’t use misleading labels or buttons

2. Clarity
– Write clear, concise copy

– Only use technical language for a technical audience

– Write clear and meaningful labels

– Use meaningful icons

38

Budd, 2007

http://www.andybudd.com/archives/2007/01/heuristics_for_modern_web_application_development/


Website heuristics
3. Minimize Unnecessary Complexity and 

Cognitive Load
– Remove unnecessary functionality, process steps and 

visual clutter
– Use progressive disclosure to hide advanced features
– Break down complicated processes into multiple steps
– Prioritise using size, shape, colour, alignment and 

proximity

4. Efficiency and Task Completion
– Provide quick links to common features/functions
– Provide advanced features like the ability to delete 

multiple messages
– Pre-check common options, like opt-out of marketing 

emails
– Allow defaults to be changed, cancelled or overridden.
– Remove unnecessary steps

39

Budd, 2007

http://www.andybudd.com/archives/2007/01/heuristics_for_modern_web_application_development/


Website heuristics
5. Provide Users with Context

– Provide a clear site name and purpose
– Highlight the current section in the navigation
– Provide a breadcrumb trail
– Appropriate feedback messages
– Show number of steps in a process
– Reduce perception of latency by providing visual cues 

(e.g. progress indicator) or by allowing users to 
complete other tasks while waiting.

6. Consistency and Standards
– Use common naming conventions such as “log in”?
– Place items in standard locations like search boxes at 

the top right of the screen
– Use the right interface element or form widget for the 

job
– Create a system that behaves in a predictable way
– Use standard processes and web patterns

40

Budd, 2007

http://www.andybudd.com/archives/2007/01/heuristics_for_modern_web_application_development/


Website heuristics
7. Prevent Errors

– Disable irrelevant options
– Accept both local and international dialling codes
– Provide examples and contextual help
– Check if a username is already being used before 

the user registers

8. Help users notice, understand and 
recover from errors
– Visually highlight errors
– Provide feedback close to where the error occurred
– Use clear messages and avoid technical jargon

9. Promote a pleasurable and positive user 
experience
– Create a pleasurable and attractive design
– Provide easily attainable goals
– Provide rewards for usage and progression

41

Budd, 2007

http://www.andybudd.com/archives/2007/01/heuristics_for_modern_web_application_development/
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Heuristics for websites
• Internal consistency

– The user should not have to speculate whether 
different phrases or actions carry the same meaning?

• Simple dialog
– Terms should be familiar and not be system-oriented.

• Shortcuts
• Minimizing the user’s memory load
• Preventing errors
• Feedback
• Internal locus of control

“Emergency exits”

• Web usability guidelines:
– userfocus, 
– UX centered blog

Cogdill, 1999

http://www.userfocus.co.uk/resources/guidelines.html
https://uxcentered.wordpress.com/2009/12/27/hello-world/
http://en.scientificcommons.org/42873753


Turning Design Guidelines into 
Heuristics

Heuristics for social network websites

• Dialog & social interaction support 
– The prompts and feedback that support interaction, the ease with which 

commands can be executed, the ease with which avatars can be moved, 
spatial relationships in the environment, etc.

• Information design 
– How easy to read, understandable and aesthetically pleasing information 

associated with the community is, etc.

• Navigation 
– The ease with user can move around and find what they want in the

community and associated website. Many online community users have 
suffered from the inconsistencies of data transfer and differences in 
interaction style between imported software modules and the website 
housing the community.

• Access 
– Requirements to download and run online community software must be

clear. 
43

Preece, 2001

http://www.google.com/url?sa=t&rct=j&q=heuristics web-based online communication preece&source=web&cd=2&ved=0CFIQFjAB&url=http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.132.9054&rep=rep1&type=pdf&ei=42y7T7uSIczJsgbQr


Heuristics for web-based 
communities

Sociability

• Why should I join?

• What are the rules?

• Is the community safe?

• Can I express myself as 
I wish?

• Do people reciprocate?

• Why should I come 
back?

Usability

• How do you join?

• How do I get, read, 
and send messages?

• Can I do what I want 
to do easlity?

44Preece (2000)



Ambient display heuristics 

• Useful and relevant information
• Peripherality of display
• Match between design of ambient 

display and environments
• Sufficient information design
• Consistent and intuitive mapping
• Easy transition to more in-depth 

information
• Visibility of state
• Aesthetic and Pleasing Design

47www.id-book.com

Mankoff et al. (2003)



Ambient display heuristics 

Daylight displayBusMobile.

Mankoff ir kiti  (2003)
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Discount evaluation

• Heuristic evaluation is referred to 
as discount evaluation when 5 
evaluators are used.

• Empirical evidence suggests that 
on average 5 evaluators identify 
75-80% of usability problems.
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No. of evaluators & problems
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3 stages for doing heuristic 
evaluation

• Briefing session to tell experts what to 
do.

• Evaluation period of 1-2 hours in which:

– Each expert works separately;

– Take one pass to get a feel for the product;

– Take a second pass to focus on specific 
features.

• Debriefing session in which experts 
work together to prioritize problems.
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Advantages and problems

• Few ethical & practical issues to 
consider because users not involved.

• Can be difficult & expensive to find 
experts.

• Best experts have knowledge of 
application domain & users.

• Biggest problems:
– Important problems may get missed;

– Many trivial problems are often identified;

– Experts have biases.
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Cognitive walkthroughs

• Focus on ease of learning.

• Designer presents an aspect of the 
design & usage scenarios.

• Expert is told the assumptions 
about user population, context of 
use, task details.

• One or more experts walk through 
the  design prototype with the 
scenario.

• Experts are guided by 3 questions.
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The 3 questions

• Will the correct action be sufficiently 
evident to the user?

• Will the user notice that the correct 
action is available? 

• Will the user associate and interpret the 
response from the action correctly? 

As the experts work through the 
scenario they note problems.



Streamlined CW

1. Define inputs to walkthrough

2. Convene the walkthrough
–2 questions:

• Will the user know what to do at this step?

• If the user does the right thing, will they 
know that they did the right thing, and are 
making progress towards their goal?

3. Walkthrough the action sequences 
for each task

4. Record critical information

55www.id-book.com

Spencer 2000

http://delivery.acm.org/10.1145/340000/332456/p353-spencer.pdf?ip=193.219.42.53&acc=ACTIVE%20SERVICE&CFID=49593514&CFTOKEN=10383402&__acm__=1319024819_3f618064fecfd6fd615e16693c513452
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Pluralistic walkthrough

• Variation on the cognitive walkthrough 
theme.

• Performed by a carefully managed team.

• The panel of experts begins by working 
separately.

• Then there is managed discussion that 
leads to agreed decisions.

• The approach lends itself well to 
participatory design.
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Analytics

• A method for evaluating user traffic 
through a system or part of a system

• Many examples including Google 
Analytics, Visistat (shown below)

• Times of day & visitor IP addresses 
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Social action analysis
(Perer & Shneiderman, 2008)
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Predictive models

• Provide a way of evaluating products 
or designs without directly involving 
users.

• Less expensive than user testing.

• Usefulness limited to systems with 
predictable tasks - e.g., telephone 
answering systems, mobiles, cell 
phones, etc.

• Based on expert error-free behavior.
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GOMS
• Goals – what the user wants to achieve 

eg. find a website.

• Operators - the cognitive processes & 
physical actions needed to attain goals, 
eg. decide which search engine to use.

• Methods - the procedures to accomplish 
the goals, eg. drag mouse over field, type 
in keywords, press the go button.

• Selection rules - decide which method to 
select when there is more than one. 
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Keystroke level model

• GOMS has also been developed to 
provide a quantitative model - the 
keystroke level model.

• The keystroke model allows 
predictions to be made about how 
long it takes an expert user to 
perform a task. 
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Response times for keystroke 
level operators (Card et al., 1983)

 

Operator Description Time (sec) 

K Pressing a single key or button  
Average skilled typist (55 wpm) 
Average non-skilled typist (40 wpm) 
Pressing shift or control key 
Typist unfamiliar with the keyboard 

 
0.22 
0.28 
0.08 
1.20 

P 
 
 
 
P1 

Pointing with a mouse or other device on a 
display to select an object. 
This value is derived from Fitts’ Law which is 
discussed below. 
Clicking the mouse or similar device  

0.40 
 
 
 
0.20 

H Bring ‘home’  hands on the keyboard or other 
device 

0.40 

M Mentally prepare/respond 1.35 

R(t) The response time is counted only if it causes 
the user to wait. 

t 
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Summing together
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Fitts’ Law (Fitts, 1954)

• Fitts’ Law predicts that the time to point 
at an object using a device is a function 
of the distance from the target object & 
the object’s size. 

• The further away & the smaller the 
object, the longer the time to locate it & 
point to it.

• Fitts’ Law is useful for evaluating 
systems for which the time to locate an 
object is important, e.g., a cell phone,
a handheld devices. 
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Fitts’ Law evaluations

Vertegaal (2008)
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Key points

• Inspections can be used to evaluate 
requirements, mockups, functional 
prototypes, or systems. 

• User testing & heuristic evaluation may 
reveal different usability problems. 

• Walkthroughs are focused so are suitable for 
evaluating small parts of  a product. 

• Analytics involves collecting data about 
users activity on a website or product

• The GOMS and KLM models and Fitts’ Law 
can be used to predict expert, error-free 
performance for certain kinds of tasks. 
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