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I. LECTURE INTRODUCTION & OBJECTIVES  

Opening Hook: "Think of the worst software you've ever used. What made it terrible? It 

probably wasn't that it couldn't do the task—it was that it was painful, confusing, or 

inefficient to use. Now think of the best—it almost feels intuitive, like an extension of 

your thoughts. That difference is User Interface (UI) Design. It's not about making things 

pretty; it's about making them usable. Bad UI can doom technically perfect software." 

Objectives: By the end of this lecture, you will be able to: 

1.​ Apply the three Golden Rules of UI design to evaluate and improve interfaces. 
2.​ Describe the four models involved in UI analysis and design. 
3.​ Conduct key interface analysis activities: user analysis, task analysis, and 

analysis of display content and work environment. 

 

II. PART 1: THE GOLDEN RULES - TIMELESS PRINCIPLES  

●​ These rules, articulated by Theo Mandel and others, form the ethical and 
practical foundation of all good UI design. 

11.1.1 Place the User in Control 



●​ Philosophy: The user is the actor; the system should be the reactor. Design for 
user initiative, not system constraint. 

●​ Specific Strategies: 
1.​ Define Flexible Interaction: Allow users to choose interaction modes 

(keyboard shortcuts, mouse, voice) based on preference. 
2.​ Allow User Interruption: Let users stop a process mid-stream without 

losing work (Cancel button, Undo). 
3.​ Streamline Skill Migration: Design for both novices (with prompts, wizards) 

and experts (with shortcuts, macros). Allow users to become experts. 
4.​ Hide Technical Internals: The user shouldn't need to understand 

databases, APIs, or algorithms. 
5.​ Design for Direct Interaction: Make objects on screen behave like 

real-world objects (e.g., drag-and-drop, direct manipulation). 

11.1.2 Reduce the User's Memory Load 

●​ Philosophy: Don't make the user remember information from one part of the 
dialogue to another. Recognition is better than recall. 

●​ Specific Strategies: 
1.​ Reduce Short-Term Memory Load: Keep displays simple, consolidate 

multiple pages. 
2.​ Establish Meaningful Defaults: Sensible, pre-filled choices that users can 

override. 
3.​ Define Intuitive Shortcuts: Mnemonics for commands (e.g., Ctrl+C for 

Copy, where C is meaningful). 
4.​ Disclose Information in a Progressive Fashion: Don't dump all info at once. 

Use layered presentation (e.g., an overview with clickable details). 
5.​ Use Real-World Metaphors: Leverage the user's existing knowledge (e.g., a 

desktop, trash can, shopping cart). 

11.1.3 Make the Interface Consistent 

●​ The single most violated rule, and the easiest to fix. 
●​ Philosophy: A user should never wonder if different words, situations, or actions 

mean the same thing. 
●​ Four Levels of Consistency: 



1.​ Consistency of Navigation: Menus, buttons, and links are in predictable 
places. 

2.​ Consistency of Terminology: The same label means the same thing 
everywhere (e.g., "Client" vs. "Customer"). 

3.​ Consistency of Visual Design: Consistent use of color, fonts, icons, and 
layout. 

4.​ Consistency of Effect: Similar actions should have similar results. 

Think-Pair-Share (3 min): Analyze our college ERP/login portal using one of the Golden 

Rules. What's one thing it does well or poorly? 

 

III. PART 2: THE UI ANALYSIS & DESIGN PROCESS  

11.2.1 Interface Analysis and Design Models 

Four distinct models must be reconciled: 

1.​ User's Mental Model: The user's perception of how the system works (often 
incomplete, based on their tasks and goals). 

2.​ Design Model: The designer's conceptualization of how the system looks and 
works. 

3.​ System Image (Implementation Model): What is actually presented to the user 
via the interface and documentation. 

●​ The Goal of UI Design: To make the System Image match the User's Mental 
Model as closely as possible. The Design Model is the blueprint to achieve this. 

11.2.2 The Process 

●​ UI design is iterative and parallel to software engineering activities. 
●​ High-Level Steps: 

1.​ Interface Analysis & Modeling: Understand users, tasks, content, 
environment. (Today's Focus) 



2.​ Interface Design: Define screen layouts, interaction modes, navigation. 
(Next Lecture) 

3.​ Interface Construction: Implement the design using tools. 
4.​ Interface Validation: Test with real users. 

 

IV. PART 3: INTERFACE ANALYSIS - UNDERSTANDING THE 

CONTEXT  

●​ Before you design a single button, you must understand. 

11.3.1 User Analysis 

●​ Goal: To understand the people who will use the system. 
●​ Questions to Answer: 

○​ Who are they? (Roles: student, admin, manager) 
○​ What are their key characteristics? (Age, education, technical proficiency, 

physical abilities) 
○​ What are their goals? (Why will they use the system?) 
○​ What is their frequency of use? (Casual vs. power user) 

●​ Output: User Profiles or Personas (fictional, archetypal users with names, 
pictures, and detailed characteristics). 

11.3.2 Task Analysis and Modeling 

●​ The Heart of UI Analysis. 
●​ Goal: To understand the specific work the user needs to accomplish. 
●​ Techniques: 

1.​ Task Elaboration: Refine high-level user tasks into finer-grained subtasks. 
Start with: "The user wants to place an order." Break it down. 

2.​ Object-Oriented Task Analysis: Identify the objects the user manipulates 
(e.g., ShoppingCart, Product, Invoice) and the actions performed on 
them (e.g., add, remove, checkout). 



3.​ Workflow Analysis: For multi-user systems, model how a task passes from 
one user role to another (e.g., a purchase order: employee -> manager -> 
accounts). 

4.​ �Hierarchical Task Representation: Use Hierarchical Task Analysis (HTA) 
diagrams to show task-subtask relationships. 

●​ Crucial Insight: The UI should be structured around the user's tasks, not the 
system's internal data structures. 

11.3.3 Analysis of Display Content 

●​ Goal: To define what information needs to be presented to the user at each point 
in the interaction. 

●​ Questions: 
○​ What data objects does the user need to see? (e.g., Customer name, Order 

total, Delivery date) 
○​ What is the most important piece of information? (Visual hierarchy) 
○​ Must raw data be computed into more meaningful forms? (e.g., show 

"Estimated Delivery: Tomorrow" instead of just a date). 
○​ What is the best format for presentation? (Text, graph, table, icon)? 

●​ Tied to: The Content Model from WebApp design. This is about the specific 
content per screen. 

11.3.4 Analysis of the Work Environment 

●​ Goal: To understand the physical and social context in which the interface will be 
used. 

●​ Factors: 
○​ Physical: Lighting, noise, space constraints. Is the user on a factory floor? 

In a quiet office? Using a mobile device outdoors? 
○​ Social: Is the user under time pressure? Is the interaction public or private? 

Are there interruptions? 
○​ Technical: What are the platform constraints? (Screen size, resolution, 

input devices, network speed). 
●​ Why it matters: An interface designed for a calm, large-monitor office will fail on 

a noisy construction site tablet. 

Case Study (5 min): Analyze the UI for a self-checkout kiosk at a supermarket. 



●​ User Analysis: Who uses it? (Varied technical skill, likely in a hurry). 
●​ Task Analysis: Core task? (Scan items, pay). Subtasks? (Weigh produce, apply 

coupons). 
●​ Work Environment: Noisy, public, potential line behind you, sometimes dirty 

screen. 

 

V. CONCLUSION & KEY TAKEAWAYS  

1.​ The Three Golden Rules are the moral compass of UI design: User in Control, 
Reduce Memory Load, Consistency. 

2.​ UI Design succeeds when the System Image aligns with the User's Mental Model. 
3.​ Interface Analysis is a mandatory, upfront investigation of four areas: 

○​ Users (Who they are - Personas) 
○​ Tasks (What they do - Hierarchical Task Analysis) 
○​ Display Content (What they see) 
○​ Work Environment (Where they do it) 

4.​ Task Analysis is paramount. The interface must be structured around the user's 
workflow, not the developer's convenience. 

Final Thought: "The best UI is invisible. The user doesn't notice it; they simply 

accomplish their goal with a sense of flow and satisfaction. Achieving this invisibility 

starts with the deep, empathetic understanding we call Interface Analysis." 

Suggested Reading: 

●​ The Design of Everyday Things by Don Norman – The seminal book on usability 
and human-centered design. 

●​ About Face by Alan Cooper – The classic on goal-directed design and personas. 
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