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Introduction to HCI 
DR. DARIUS ANTONI, S.KOM.,MM 



Objectives 
 Motivate the field of HCI 

 Learn 
◦Basics of interface design 
◦Evaluation of interfaces 
◦HCI research problems 
◦HCI community (conferences and people) 

  



Definition of HCI 
•Human-computer interaction is a discipline concerned with 
the design, evaluation and implementation of interactive 
computing systems for human use and with the study of 
major phenomena surrounding them.  

•ACM SIGCHI Curricula for HCI (Hewett et al. 1992) 
  



What fields does HCI cover? 
Computer Science 

Psychology (cognitive) 

Communication 

Education 

Anthropology 

Design (e.g. graphic and industrial) 
  



Requirements Analysis 
1. Ascertain users’ needs 

2. Ensure proper reliability 

3. Promote appropriate standardization, integration, 
consistency, and portability 

4. Complete projects on schedule and within budget 
  



Ascertain User’s Needs 
 Define tasks 

◦ Tasks 
◦ Subtasks 

 Frequency 
◦ Frequent 
◦ Occasional 
◦ Exceptional 
◦ Repair 

 Ex. difference between a space satellite, car engine, and fighter jet 

  



Reliability 
Actions function as specified 

Data displayed must be correct 

Updates done correctly 

Leads to trust! (software, hardware, information) – case: 
Pentium floating point bug 

Privacy, security, access, data destruction, tampering 

 



Standardization, Integration, Consistency, 
Portability 

 Standardization – common user-interface features across multiple applications 
◦ Apple 

◦ Web 

◦ Windows 

 Integration – across application packages 
◦ file formats 

 Consistency – common action sequences, terms, units, layouts, color, 
typography within an application 

 Portability – convert data and interfaces across multiple hardware and software 
environments 
◦ Word/HTML/PDF/ASCII 

  



Usability Measures 
 How can we measure the ‘goodness’ of an interface? 
 What are good metrics? 
 ISO 9241 

 Effectiveness 
 Efficiency 
 Satisfaction 

 Schneiderman 
 Time to learn 
 Speed of performance 
 Rate of errors 
 Retention over time 
 Subjective satisfaction 



Motivations 
 Life-Critical systems 

◦ Applications: air traffic, nuclear reactors, military, emergency dispatch 

◦ Requirements: reliability and effective (even under stress) 

◦ Not as important: cost, long training, satisfaction, retention 

 Industrial and Commercial Use 
◦ Applications: banking, insurance, inventory, reservations 

◦ Requirements: short training, ease of use/learning, multiple languages, adapt to local cultures, 
multiplatform, speed 

 Office, Home, and Entertainment 
◦ Applications: E-mail, ATMs, games, education, search engines, cell phones/PDA 

◦ Requirements: Ease of learning/use/retention, error rates, satisfaction 

◦ Difficulties: cost, size 

  



Motivations 
 Exploratory, Creative, Collaborative 

◦ Applications: Web browsing, search engines, simulations, scientific 
visualization, CAD, computer graphics, music composition/artist, photo 
arranger (email photos) 

◦ Requirements: remove the ‘computer’ from the experience,  
◦ Difficulties: user tech savvy-ness (apply this to application examples) 

 Socio-technical systems 
◦ Applications: health care, voting, police 
◦ Requirements: Trust, security, accuracy, veracity, error handling, user tech-

savy-ness 

  



Universal Usability 
 Interface should handle diversity of users 

◦ Backgrounds 

◦ Abilities 

◦ Motivation 

◦ Personalities 

◦ Cultures 

 Question, how would you design an interface to a database differently for: 
◦ A. right-handed female, Indian, software engineer, technology savvy, wants rapid interaction 

◦ B. left-handed male, French, artist 

  



Physical Variation 
 Ability 

◦ Disabled (elderly, handicapped, vision, ambidexterity, ability to see in stereo 
[SUTHERLAND]) 

◦ Speed 

◦ Color deficiency 

 Workspace (science of ergonomics) 
◦ Size 

◦ Design 

 Lots of prior research 



Physical Variation 
 Field of anthropometry 

◦ Measures of what is 5-95% for weight, height, etc. (static and dynamic) 

◦ Large variance reminds us there is great ‘variety’ 

◦ Name some devices that this would affect. 

◦ note most keyboards are the same 

◦ screen brightness varies considerably 

◦ chair height, back height, display angle 

 Multi-modal interfaces 
◦ Audio 

◦ Touch screens 

  



Cultural and International Diversity 
 Language 

 Date / Time conventions 

 Weights and Measures 

 Left-to-right 

 Directions (!) 

 Telephone #s and addresses 

 Names, titles, salutations 

 SSN, ID, passport 

 Sorting 

 Icons, buttons, colors 

 Etiquette 

 Evaluation: 
◦ Local experts/usability studies 

  



Users with Disabilities 
 Federal law to ensure access to IT, including computers and web sites. (1998 Amendment to Rehabilitation 
Act) 

 Disabilities 
◦ Vision 

◦ Blind (bill-reader) 
◦ low-vision 
◦ color-blind 

◦ Hearing 
◦ Deaf 
◦ Limited hearing 

◦ Mobility 
◦ Learning 

◦ Dyslexia 
◦ Attention deficient, hemisphere specific, etc. 

 Keyboard and mouse alternatives 

 Color coding 

 Font-size 

  



Elderly 
 Reduced 

◦ Motor skills 

◦ Perception 

◦ Vision, hearing, touch, mobility 

◦ Speed 

◦ Memory 

 Other needs 
◦ Technology experience is varied (How many grandmothers use email?  mothers?) 

◦ Uninformed on how technology could help them 

◦ Practice skills (hand-eye, problem solving, etc.) 

 Touch screens, larger fonts, louder sounds 

  



Children 
 Technology saviness? 

 Age changes much: 
◦ Physical dexterity  

◦ (double-clicking, click and drag, and small targets) 

◦ Attention span 
◦ (vaguely) Intelligence 

 Varied backgrounds (socio-economic) 

 Goals 
◦ Educational acceleration 
◦ Socialization with peers 
◦ Psychological - improve self-image, self-confidence 
◦ Creativity – art, music, etc. exploration 

  



Questions?? 
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Predictability  
1. Determining effect of future actions based on past interaction history  
2. Operation visibility  
Synthesizability  
1. Ability of the user to assess the effect of past operations on the current state 
2. The user should see the changes of an operation – immediate vs. eventual feedback 
Familiarity  
1. How prior knowledge applies to new system  
2. Affordance (guessability)  
Generalizability  
1. Extending specific interaction knowledge to new situations  
Consistency  
1. Likeness in input/output behavior arising from similar situations or task objectives 



 Questions?? 
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 Error & User Control 







































































 User-Centered Design 














































