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recap:  graphical user interface 
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interface  

 that uses output peripherals (screen, projector)  

+  

 some input peripherals (mouse, pen) that provide 
relative positions w.r.t. the output peripherals 

to  

 allow reference to aspects on the interface using 
pointing (thus linking input/output) 



what makes a good gui? 

• what makes an interface easy, hard, or “natural”? 
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wget 

• GNU Wget is a free software package for retrieving files using 
HTTP, HTTPS and FTP, the most widely-used Internet 
protocols. It is a non-interactive commandline tool, so it may 
easily be called from scripts, cron jobs, terminals without X-
Windows support, etc.  

• GNU Wget has many features to make retrieving large files or 
mirroring entire web or FTP sites easy, including:  
– Can resume aborted downloads, using REST and RANGE  
– Can use filename wild cards and recursively mirror directories 
– NLS-based message files for many different languages  
– Optionally converts absolute links in downloaded documents to 

relative, so that downloaded documents may link to each other 
locally 

– … 
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wGetGUI v1.0 
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wGetGUI v1.2 
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so… 

• We probably don’t need to run a usability study on 
this design, because intuitively, we see that there 
are “things that are wrong” with the current design. 

• How can we formalize this idea of “using our 
intuition” so that it is more systematic, and less 
haphazard? 
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design and usability heuristics  

• general principles for interaction design 

 

• rules of thumb; focus the designer’s mind on the 
user and the main requirements 
 

• vague on detail but capture high level 
knowledge 



heuristics: Ben Shneiderman and Jakob Nielsen 

http://en.wikipedia.org/wiki/Jakob_Niels
en_%28usability_consultant%29 

http://en.wikipedia.org/wiki/Ben_Shneiderman 



Shneiderman’s golden rules 

1. strive for consistency 

2. enable frequent users to use shortcuts 

3. offer informative feedback 

4. design dialog to yield closure 

5. offer simple error handling 

6. permit easy reversal of actions 

7. support internal locus of control 

8. reduce short-term memory load 



Jakob Nielsen’s Heuristics  

1. Visibility of system status 

2. Match between system and real world 

3. User control and freedom 

4. Consistency and standards 

5. Error prevention 

6. Recognition over recall 

7. Flexibility and efficiency of use 

8. Aesthetic and minimalist design 

9. Help users recognize, diagnose, and recover from errors 

10. help and documentation 



1 | visibility of system status 

• for every operator action, there should be some 
system feedback.  

 

• for frequent and minor actions, the response can be 
modest, while for infrequent and major actions, the 
response should be more substantial. 



1 | visibility of system status 



1 | visibility of system status 



interlude: response time 

• 3 main time limits (determined by human perceptual 
abilities) to keep in mind when optimizing app 
performance.  

– ~0.1 second: limit for making user feel system reacts 
instantaneously 

– ~1.0 second: limit for user’s flow of though to stay 
uninterrupted. Normally no special feedback needed yet 
for delays <1.0s 

– 10 seconds: limit for keeping a user’s attention. Feedback 
necessary. 
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Jakob Nielsen Usability Engineering 

http://www.nngroup.com/articles/author/jakob-nielsen/


1 | visibility of system status 



1 | visibility of system status 

feedback depends on response time: 

< 1 s : just show outcome 

~ 1 s : show feedback that activity is underway 

> 1 s : show fractional progress 



1 | visibility of system status 

if unknown time for execution (try to avoid!): 



1 | visibility of system status 

if unknown time for execution (try to avoid!): 



1 | visibility of system status 



1 | visibility of system status 

What did 

I select? 



1 | visibility of system status 

What did 

I select? 

What mode 

am I in now? 



1 | visibility of system status 

What did 

I select? 

What mode 

am I in now? 

How is the 

system 

interpreting my 

actions? 



interlude: modes 

 

Introduction to HCI – Ecole Centrale 2014 Petra Isenberg 26 



modes are problematic 

• people forget what mode they are in, and 
functionality seems arbitrarily limited. 
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No one remembers what mode they’re in 
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Universal remote controls can 
control a variety of devices 
 
Buttons are overloaded (e.g. 
“up”, “down”, “left”, “right”, 
“OK”), so that pressing it will 
control a device depending on 
which mode the device is in. 
 
This one indicates (by a blinking 
light) which device is being 
activated, but it doesn’t suck 
any less. 



Modes » One more… 
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1 | visibility of system status 

• be as specific as possible, based on user’s input 
 
 
 
 
 
 
 
 
 
 
 
 



1 | visibility of system status 

• be as specific as possible, based on user’s input 
 
 
 
 
 
 
 
 
 
 
 
 



1 | visibility of system status 

• best within the context of the action 
 
 
 
 
 
 
 
 
 
 
 
 
 



1 | visibility of system status 

• Best within the context of the action 
 
 
 
 
 
 
 
 
 
 
 
 
 

Try to avoid modal dialogs 
where possible. 

 
 



1 | visibility of system status 

• best within the context of the action 
 
 
 
 
 
 
 
 
 
 
 
 
 

Try to avoid modal dialogs 
where possible. 

 
 

Often better: subtle notifications 
about events. 

 
 



1 | visibility of system status 



1 | visibility of  
system status 



2 | match between system and the real world  



2 | match between system and the real world  

system should speak the user’s language, with 
words, phrases and concepts familiar to the user, 
rather than system-oriented terms 

 

follow real-world conventions: information should 
appear in natural and logical order based on user’s 
expectations 

 

remove modes 

 

 



2 | match between system and the real world  

– use the user’s conceptual model 

– match the users’ task sequence  

– minimize mapping between interface and task 
semantics 



2 | match between system and the real world  

• terminology based on user’s language for the task 

 

 

 

 

• use meaningful icons, abbreviations, & mnemonics 
–  (tooltip icon) 

 

– Ctrl-S (abbreviation) 

– ALT F S (mnemonic 
for menu action) 



2 | match between system and the real world  

speak the user’s language… 



2 | match between system and the real world  

speak the user’s language… 



2 | match between system and the real world  

speak the user’s language… 



2 | match between system and the real world  

Source: Interface Hall of Shame, http://hallofshame.gp.co.at/ 



2 | match between system and the real world  

Source: Interface Hall of Shame, http://hallofshame.gp.co.at/ 



3 | user control and freedom 



3 | user control and freedom 

• provide clearly marked exits 

 

http://hallofshame.gp.co.at/errormsg.htm 



3 | user control and freedom 

• provide clearly marked exits 

 

• users don’t like to feel trapped by the computer 
– should offer an easy way out of as many situations as possible 

 



3 | user control and freedom 

• provide clearly marked exits 

 

• users don’t like to feel trapped by the computer 
– should offer an easy way out of as many situations as possible 

 

• strategies: 
– Cancel button (for dialogs waiting for user input) 

– Universal Undo (can get back to previous state) 

– Interrupt (especially for lengthy operations) 

– Quit (for leaving the program at any time)  

– Defaults (for restoring a property sheet) 



3| user control and freedom 

• learning by exploring 

• dealing with errors 

• user is sentient, computer is not 
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Long actions 
should be 
cancelable 



3 | user control and freedom 



3| user control and freedom 
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3 | user control and freedom 



4 | consistency and standards 



4 | consistency and standards 

Users should not have to wonder whether 
different words, situations, or actions mean the 
same thing. 



4 | consistency and standards 

• consistent syntax of input 
 



58 

Apple hates 
Windows users 



4 | consistency and standards 

• consistent syntax of input 
 

• consist language and graphics 
– same visual appearance across the system (e.g. widgets) 

– same information/controls in same location on all windows 
 

 
 
 



4 | consistency and standards 

Source: Interface Hall of Shame, http://hallofshame.gp.co.at/ 



4 | Consistency and standards 

• consistent syntax of input 
 

• consist language and graphics 
– same visual appearance across the system (e.g. widgets) 

– same information/controls in same location on all windows 
 

 
 
 

• consistent effects 
– commands, actions have same effect in equivalent situations 

– predictability 

Ok Cancel Ok Cancel Accept Dismiss 

Cancel 

Ok 



4 | consistency and standards 

Source: Interface Hall of Shame, http://hallofshame.gp.co.at/ 



4 | consistency and standards 



4 | consistency and standards 

these are labels with a 

raised appearance. 

 

is it any surprise that 

people try and click on 

them? 



4 | consistency and standards 

• principle of least surprise 

– similar things should act similarly 

– different things should look different 

• adhere to platform guidelines 

• consistent language, color, working, ordering 

• consistent use of input syntax 



4| consistency and standards 

types of consistency: 

• internal consistency  

– is the interface consistent with itself 

• external consistency  

– is the design consistent with similar types of 
applications/applications on the platform 

• metaphorical consistency  

– is the design consistent with the similar real-world 
entity/object 
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5 | error prevention 



5 | error prevention 



5 | error prevention 



5 | error prevention 

vs. 



5 | error prevention 



5 | error prevention 



5 | error prevention 

Source: http://designingwebinterfaces.com/ 



5 | error prevention 

Button disabled when 

nothing entered 

Source: http://designingwebinterfaces.com/ 



5 | error prevention 

Source: http://designingwebinterfaces.com/ 



6 | recognition rather than recall 



6 | Recognition rather than recall 



6 | Recognition rather than recall 



6 | recognition rather than recall 



6 | Recognition rather than recall 



6 | recognition rather than recall 



6 | recognition rather than recall 



6 | recognition rather than recall 

vs. 



7 | flexibility and efficiency of use 



7 | flexibility and efficiency of use 

As the frequency of use increases, so do the user's 
desires to reduce the number of interactions and to 
increase the pace of interaction.  

 

Abbreviations, function keys, hidden commands, 
and macro facilities are very helpful to an expert 
user. 



7 | flexibility and efficiency of use 

a) Keyboard  
shortcuts 









7 | flexibility and efficiency of use 

b) auto- 

complete 



7 | flexibility and efficiency of use 

c) History 



7 | flexibility and efficiency of use 

d) Context menus 



7 | flexibility and efficiency of use 

e) Type ahead (buffering, e.g., FIFO) 
     (entering input before the system is ready for it)  

 



7 | flexibility and efficiency of use 

designing for varying degrees of expertise 
 

• novice users 

– restrict vocabulary to simple, necessary terms 

– minimal number of actions to achieve task 

– provide additional feedback 

• intermediate users 

– use consistent structure and terminology for menus 

– emphasise recognition over recall 

– reference materials (on-line or printed) 

• expert users 

– allow the user to optimize for speed 

– shortcuts: keystrokes, abbreviations, etc 



7 | flexibility and efficiency of use 

 



8 | aesthetic and minimalist design 



8 | aesthetic and minimalist design 

Present exactly the information the user needs 

– less is more: less to learn, to get wrong, to distract... 

 

– information should appear in natural order 
• related information is graphically clustered 

• order of accessing information matches user’s expectations 
 

– remove or hide irrelevant or rarely needed information 
• competes with important information on screen 

 



8 | aesthetic and minimalist design 

Source: Interface Hall of Shame, http://hallofshame.gp.co.at/ 



8 | Aesthetic and minimalist design 



8 | Aesthetic and minimalist design 



8 | aesthetic and minimalist design 



8 | aesthetic and minimalist design 



9 | help users recognize, diagnose, and recover 
from errors 



9 | help users recognize, diagnose, and recover 
from errors 



9| recovering from errors 

example error messages: 
• “Sorry, the request was unsuccessful” 

– How so? 

• “E-Mail address is improperly formatted or contains invalid 
characters” 
– Which is it? 

• “The password you entered has an incorrect number of 
characters. Please enter a password 6-16 characters long, 
using any combination of upper case letters, lower case 
letters, and numbers” 
– still sucks but I know what went wrong 

• “could not log in. valid authentication credentials were not 
provided” 
– nerding out. People know the word “password” and “user name” 
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Error messages 
are too far away 
from where they 
can be corrected. 
 
Also, can we say 
“nerd language” 
for the error 
messages 
themselves? 



be polite, never blame the user 
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Be polite » don’t blame 







be polite even when you’re coding for yourself… 
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Provide suggestions/examples 
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Restate the user’s input 
» not “cannot open file”, but “cannot open file 
named paper.doc” 



9 | help users recognize, diagnose, and recover 
from errors 



9 | help users recognize, diagnose, and recover 
from errors 



prevention techniques (on the small) 

Grey out illegal 
commands 
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Avoid typing errors 
through selection 



error  types 

• slips (and lapses) 

– failure to correctly execute a procedure 

– slip is a failure or execution; lapse is a failure of memory 

– typically found in skilled behaviour 

• mistakes 

– using wrong procedure for goal 

– typically found in rule-based behaviour or problem-
solving behaviour 
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slips (and lapses) 

• capture error 

– frequently done activity takes charge instead of intended 
one 
• leave your house, and end up walking toward school instead of to 

the grocery store 

 

• description error 

– intended action similar to others that are possible 
• pour orange juice on cereal 

• throwing shirt into toilet instead of into hamper 
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slips (and lapses) 

• Loss of intention 
– forgetting the goal partway 

– walking into a room, forgetting why you went there 

 

• omissions due to interruption  
– get coat out, interrupted by phone call; then go out without 

coat 

 

• omissions due to already satisfied goal 
– walking away from ATM w/o card 

– walking away from copier without originals 
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slips (and lapses) 

• Mode errors  

– people do actions in one mode thinking they are in 
another 
• refer to a file that’s in a different directory 

• looking for commands / menu options that are not relevant 
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preventing capture and description slips 

• avoiding habitual action 
sequences with identical 
prefixes 

• avoid actions with very 
similar descriptions 

• keep dangerous 
commands away from 
common ones 
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what do you think of this redesign? 
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preventing mode errors 

• eliminate modes 

• increase visibility of mode 

• spring-loaded or temporary modes 

• disjoint action sets in different modes 
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avoiding lapses 

• keep procedures short 

• minimize interruptions 

• use forcing functions 

– automatic transmission: you must hold down brake to 
shift out of Park 

– must take card out of ATM before you get your money 
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confirmation dialogs 
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9 | help users recognize, diagnose, and recover 
from errors 

• design to prevent errors from occurring 

• eliminate error-prone conditions 

• present users with a confirmation option before they 
commit to the action 

• provide undo 
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10 | help and documentation 



10 | help and documentation 

• help is not a replacement for bad design 
 

• simple systems: 
– walk up and use; minimal instructions 

 

• most other systems: 
– feature rich 

– simple things should be simple 

– learning path for advanced features 

 

Volume 37:   
A user's    
guide to... 



10 | help and documentation 

• Many users do not read manuals 
 

• Help usually needed when users are in some kind of panic 
– paper manuals unavailable in many businesses  

– online documentation better, faster, up-to-date 

– good search/lookup tools 

– online help specific to current context 
 



types of help: search and index 

Microsoft Help  



types of help: tutorials 

Source: http://designingwebinterfaces.com/ 



types of help: mouse-over/hover information 

Source: http://designingwebinterfaces.com/ 



types of help: Wizards 

• walks user through typical tasks 

• but dangerous if user gets stuck 

 

What’s my 
computer’s name?  

Fred?  
Intel?  
AST? 

Microsoft Powerpoint 



Jakob Nielsen’s Heuristics  

1. Visibility of system status 

2. Match between system and real world 

3. User control and freedom 

4. Consistency and standards 

5. Error prevention 

6. Recognition over recall 

7. Flexibility and efficiency of use 

8. Aesthetic and minimalist design 

9. Help users recognize, diagnose, and recover from errors 

10. help and documentation 



Shneiderman’s golden rules 

1. strive for consistency 

2. enable frequent users to use shortcuts 

3. offer informative feedback 

4. design dialog to yield closure 

5. offer simple error handling 

6. permit easy reversal of actions 

7. support internal locus of control 

8. reduce short-term memory load 



LAB 
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Exam 

• 3h maximum 

• will consist of: 

– general course questions from the first 6 lectures 
• “what is the design life cycle” 

• “name three techniques for user requirements analysis” 

– creative tasks 
• imagine you have to idea to design a new x … 

– “who are your users and stakeholders” 

– “what would be their tasks” 

• sketch 5 ideas for a new technique for x … 
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Exam 

• no material allowed in exam 

– that means:  
• exam questions will be general 

• I do not ask you to memorize tiny details  
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