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 Introduction to UI design 

 User-centered design and human capabilities 

 Usability and methods to achieve it 

 Usability Heuristics 

 UI testing 
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Overview 



 Explain why designing interfaces is hard 

 Understand why designers need to consider human 

abilities (memory, visual perception, …) 

 Explain why usability is important and how it can be 

achieved 

 Analyze the usability of a UI by applying a usability 

method 

 Analyze a GUI for problems using Neilsen’s 10 usability 

heuristics and suggest aspects of the GUI that could be 

improved 

 Explain how UI tests can be automated 
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Learning Goals 



Designing interfaces is hard 

How many of you can program or use all aspects 

of your 

 digital watch? 

 cell phone? 

 DVD player? 

 microwave? 

 sewing machine? 

 washer and dryer? 

 stereo system (home or car)? 

 unfamiliar water faucets? 
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What causes these problems? 

5 



Symbolic issues… 

 What does this mean? 
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What does this mean? 

7 



How much is the gas? 
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Examples are obvious, 

 

but 

 

there are many subtle issues at work… 
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In the past… 
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Our approach now…  

Make the tractors hard to tip… 

(make the interface easy to use and understand) 
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Design is important 

 many so-called human errors and “machine 

misuse” are actually errors in design 

 designers help things work by providing a good 

conceptual model 

 designers decide on a range of users as the 

design audience 

 but design is difficult for a variety of reasons that 

go beyond design 
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Good design avoids wasting the time of the users. 



Group activity 

Describe an interface or object that is poorly 
designed. How could it be improved? 

 

eg. an elevator that will only go to the ground floor 
if you walk up to the first floor to press a button. 
This is not usable by people in wheelchairs.  
Could be improved by having buttons to call the 
elevator on the ground floor. 
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Interface - visual 

14 



Interface – physical  
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Design 
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Design 
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What is design? 
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User-Centered Design 

 Why? 

 Cost saving 

 Competitive market 

 User expectations 
 

 What? 

 Memory 

 Abilities 

 Color 

 Ergonomics 

 … 
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Human Capabilities 
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Human Capabilities 
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Human Capabilities 
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Human Limitations 
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Human Limitation 

 Information 

overload 
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Class activity 

 Why is this street hard to shop on? 

 E.g., If you’re trying to find a certain shop 

 How could you make it better?  
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Usability 

The extent to which a product can be used by 

specified users to achieve specified goals with 

effectiveness, efficiency and satisfaction in a 

specified context of use.  

26 ISO 9241-11 



Usability 
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 usability and good UI 

design are closely 

related 

 a bad UI can have 

unfortunate results… 

 

 Studying and improving usability is part of Human-

Computer Interaction (HCI) 



Usability is NOT utility/functionality 

 Utility is how useful something is 

 Functionality is concerned with functions/features of 

the product 

 

 Usability is how easy it is to use 

 

 You can have something that is extremely usable, 

but has no utility 

 A good product / software should have both 
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 Prototyping 

 Surveys 

 Card sorting 

 Contextual inquiry 

 Cognitive walkthrough 

 Usability testing 

 Heuristic evaluation 

 … 
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Usability Methods 
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Prototyping 

 Creating a scaled-down or incomplete version of 

a system to demonstrate or test aspects of it 

 

 Reasons to do prototyping: 

 aids UI design 

 provides basis for testing 

 team-building 

 allows interaction with user to ensure satisfaction 
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Benefits of Paper Prototyping 

 much faster to create than code 

 easier to change than code 

 encourages feedback, since it feels less permanent or 

final 

 focuses on big things vs. small (like the font) 

 implementation neutral 

 can be done by non-technical people 

 

 PP shows us “what” is in the UI, but also “how” the user 

can achieve their goals in the UI; helps uncover 

requirements 
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 used to collect quantitative data 
 

 Helps to find information on who the users are, how they 

use your product, users’ opinions, … 
 

 structured interviews 
 

 consider mixing open-ended with closed questions 
 

 plan questions well (usually no follow-up questions 

possible) 
 

 keep it short 
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Surveys 

http://www.usability.gov/  and http://www.usabilityfirst.com/usability-methods/  
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 Helps to determine mental model of users regarding 

a site/application’s content and how it should be 

structured/categorized 

 each index card contains a word or phrase, e.g. 

representing an information item on a web site 

 Open card sort: 

 users are asked to group a stack of cards as it makes 

sense to them 

 then name each group of cards 

 Closed card sort: 

 Users are asked to place the cards into predefined groups 
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Card Sorting 
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 Interviews with people in their places of work or homes – 

their natural work environment 
 

 Helps to understand the task procedures that users 

follow to reach their goals 
 

 Helps to get more qualitative data around context of use 

(physical characteristics, social/cultural environment,…) 
 

 silently observe (watch and listen) the user and take 

notes; you may ask clarifying questions 
 

 rather informal 
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Contextual Inquiry 

http://www.usability.gov/  and http://www.usabilityfirst.com/usability-methods/  
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 group of usability experts walk through a set of typical 

user tasks, one-step-at-a-time 

 define tasks and sub-tasks to be analyzed 

 establish persona: who is the user of the system, specify 

experience or technical knowledge for user;  

 e.g., very computer-savvy teenage kid / senior without tech 

experience 
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Cognitive Walkthrough 

http://www.pages.drexel.edu/~zwz22/CognWalk.htm  
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 at each step, evaluator answers 4 questions about her 

expectations of users’ behavior: 

 Will the user try to achieve the right effect? 

 Will the user notice that the correct action is available? (visibility, 

understandability in the UI) 

 Will the user associate the correct action with the effect to be 

achieved? (action to UI element connection, label-following) 

 If the correct action is performed, will the user see that progress 

is being made toward solution of the task? (system feedback) 

 

 try to create success (failure) story for each step 
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Cognitive Walkthrough 

http://www.pages.drexel.edu/~zwz22/CognWalk.htm  
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Common features of success 

 “what effect to achieve” 

 part of original task, experience using a system, system tells 

them to do it 

 “an action is available” 

 experience, seeing some device (eg. button), seeing a 

representation of an action 

 “an action is appropriate” 

 experience, prompt or label that connects action to what they 

are trying to do, all other things look wrong 

 “things are going OK” 

 experience, connection between system response and what 

they are trying to do 
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Cognitive Walkthrough 

http://www.pages.drexel.edu/~zwz22/CognWalk.htm  
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 Give people series of tasks representing important 

workflows in product 

 identify any usability problems, collect quantitative 

data on users' performance (e.g., time on task, error 

rates), and determine user's satisfaction with product 

 

 Identify target audience and typical tasks, establish 

success criteria 

 User only gets task, but no other guidance 

 Observers watch, listen and take notes 
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Usability Testing 

http://www.usability.gov/  and http://www.usabilityfirst.com/usability-methods/  
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Why do it 

 

 Because you are not your users! Things obvious to you 

might not be obvious to your users 

 

 Good way to find usability problems early on 
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Usability Testing 
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 In groups of 2 (A,B), select one person (A) to perform the 

task one person to observe 

 

 B: Stop the time, count all clicks, count the clicks that were 

made erroneously, ask how easy it was for user (1 : very 

easy, 2 : easy, 3 : moderate, 4 : difficult, 5 : very difficult) 

 

 Task: Create a playlist called “onerepublic” with the song 

Good Life from OneRepublic on youtube 

 Success: playlist is created correctly 

 Target audience: youtube users 

 Start from www.youtube.com, make sure to be logged out first 
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Class Activity 1/4 – Usability Test 

http://www.youtube.com/


 Second person (B) does cognitive walkthrough, given 

the sequence of six steps  

 

 For each step, observer (here we have an observer but 

not necessary, A) asks the four questions and writes 

down success/failure stories 

 

 Task: Create a playlist called “onerepublic” with the song 

Good Life from OneRepublic on youtube 

 Target audience: youtube users with computer science and 

strong tech-background 
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Class Activity 2/4 – Cognitive WT 



 B now performs usability test 

 

 A: Stop the time, count all clicks, count the clicks that were 

made erroneously, ask how easy it was for user (1 : very 

easy, 2 : easy, 3 : moderate, 4 : difficult, 5 : very difficult) 

 

 Task: Change your facebook setting so that only friends 

of friends can send you messages (not everyone) 

 Success: settings are changed 

 Target audience: facebook users 

 Start from www.facebook.com, make sure to be logged out first 
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Class Activity 3/4 – Usability Test 

http://www.youtube.com/


 A does cognitive walkthrough, given the sequence of six 

steps  

 

 For each step, observer (here we have an observer but 

not necessary) asks the four questions and writes down 

success/failure stories 

 

 Task: : Change your facebook setting so that only 

friends of friends can send you messages (not everyone) 

 Target audience: facebook users with computer science and 

strong tech-background 
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Class Activity 4/4 – Cognitive WT 



Heuristic Evaluation 

 Nielsen’s 10 Usability Heuristics 

(Jakob Nielsen) 

 

 

 

 

 Shneiderman’s 8 Golden Rules 

 Tog’s 16 Principles 
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Nielsen’s Principles - #1 
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Match the Real World 

 

 System should speak the users’ language, with words, 

phrases and concepts familiar to the user, rather than 

system-oriented terms 

 Follow real-world conventions 

 Make information appear in natural and logical order 

 

 Examples:  

 Files and folders on a desktop 



Nielsen’s Principles - #2 
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Consistency and Standards 

 

 Users should not have to wonder whether different 

words, situations, or actions mean the same thing. 

Follow platform conventions.  

 Eclipse’s icons guidelines 

 Mac, Windows, Gnome 

and KDE guidelines 



Nielsen’s Principles - #3 
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Help and Documentation 

 

 Help should be searchable, focused on user’s task, 

concrete and short. 



Nielsen’s Principles - #4 
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User Control and Freedom 

 

 Provide “emergency exit” without having to go through 

extended dialogue 

 Support undo and redo 



Nielsen’s Principles - #5 
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Visibility of System Status 

 

 keep users informed about what is going on, through 

appropriate feedback within reasonable time  



Nielsen’s Principles - #6 
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Flexibility and efficiency of use 

 

 Accelerators – unseen by the novice user – may often 

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.  

 e.g. gmail 

shortcuts 



Nielsen’s Principles - #7 
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Error Prevention 

 

 preventing errors is better than good error message 

 eliminate error-prone conditions or check and present 

users with confirmation option 



Nielsen’s Principles - #8 
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Recognition rather than recall 

 

 Minimize user’s memory load by making objects, actions, 

and options visible. 



Nielsen’s Principles - #9 

53 

Help users recognize, diagnose, and 

recover from errors 

 

 Error messages in plain language (no codes), precise, 

and constructive  

This example 

violates this 

principle! 



Nielsen’s Principles - #10 
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Aesthetic and Minimalist Design 

 

 Dialogues should not contain information which is 

irrelevant or rarely needed 



Group activity 

 Find (or recall) a GUI that violates principle(s) 
 List principle(s) it violates 

 Name the program 

 

 Find a great screenshot?  
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 Early and often! 
 

 You can test with working code, a prototype, high-fidelity 

user interface mock-ups or even sketches on paper 

(paper prototyping) 
 

 The earlier you can validate a certain approach, the less 

time spent writing wasted code 
 

 Prototype and test often! before and during 

development; best to have an iterative testing cycle, not 

a one-off phase 
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When to apply Usability Methods 



 Different methods take different amounts of time / money 

 

 The expert evaluation methods are generally cheaper 

and you can still find the biggest usability problems 

 

 

article from Nielsen on "Discount Usability Methods 

http://www.useit.com/papers/guerrilla_hci.html  
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Usability Cost/Benefit 

http://www.useit.com/papers/guerrilla_hci.html
http://www.useit.com/papers/guerrilla_hci.html
http://www.useit.com/papers/guerrilla_hci.html


 Testing the functionality of the user interface, 

should be done after changes to the code 
 

 Simulating user interaction is often difficult to 

achieve programmatically 
 

 test plans: sequence of steps people have to 

perform 
 

 Test frameworks for web application support the 

automation of tests 
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User Interface Testing 



 Testing framework for web applications 
 

 Selenium IDE for Firefox to “record” test cases 
 

 Test cases can be saved in multiple 

programming languages 
 

 Automated in build process 
 

<DEMO> 
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UI Test – Selenium  



Summary 

 User Interface Design 

 Creative, but requires engineering 

 Can effect product success 

 Can cause happy/unhappy customers 

 Is as important as functionality 

 Usability methods can help ensure success and 

should be applied early and often 

 Selenium can help to automate UI testing (not 

usability testing!) 
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