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This SessionThis SessionThis Session

• General Context
• Focus on Link Analysis

– Links and the need for Link Analysis
– On Link Analysis
– Hands-on Link Analysis
– Discussion: The efficacy of Link Analysis
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Objectives of User AnalysesObjectives of User AnalysesObjectives of User Analyses

Kirwan, A Guide to Practical Human Reliability Assessment, 1994, p. 51

Analysis of what users doAnalysis of what users do

Function Allocation

Selection

User Interface Design & Testing

Placement

Human Reliability Analysis

Training, Procedures
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Task Analysis VarietiesTask Analysis VarietiesTask Analysis Varieties

Chapanis, A. (1996).  Human Factors in System Engineering.  John Wiley & Sons.

Task Analysis TechniquesTask Analysis Techniques

Activity Analysis

Link Analysis

Task structure breakdown & 
analysis

Time line and workload

Fault tree, Failure Modes

Decision-Action, 
Information-Action
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Lack of Visible LinksLack of Visible LinksLack of Visible Links
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Lack of Visible Links in GUILack of Visible Links in GUILack of Visible Links in GUI
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Lack of Visible Links in GUILack of Visible Links in GUILack of Visible Links in GUI

Galitz, 1997, 
Essential Guide to User Interface Design, p.194
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Impact on Work FlowImpact on Work FlowImpact on Work Flow

Galitz, 1997, 
Essential Guide to User Interface Design, p.194
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A Design ProblemA Design ProblemA Design Problem
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The QuestionsThe QuestionsThe Questions

• What does the user need to see 
concurrently?

• What does the user need to do 
concurrently, sequentially, or in close 
temporal proximity?
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The Design ProblemThe Design ProblemThe Design Problem

• Multi-level Grouping 
and relationships

• Within-group 
relationships

• Between-group 
relationships
– Elements
– Groups

• Layout and workflow
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The NeedThe NeedThe Need

• Techniques to support:
– Grouping actions, objects
– Determining relationships
– Placing actions, objects in the UI
– Designing a workflow
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Techniques for Grouping and 
Determining Relationships

Techniques for Grouping and Techniques for Grouping and 
Determining RelationshipsDetermining Relationships

Grouping and Relationships TechniquesGrouping and Relationships Techniques

Link AnalysisLink Analysis

Link AnalysisLink AnalysisLink Analysis

Implications for usability and HCI
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Basic Task AnalysisBasic Task AnalysisBasic Task Analysis

Get Metro
Ticket

Pay

Select Amount Take Change

Take Ticket

Set $ Set cents

Insert Money
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Work flow

11

22

33
44

55
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Frequency
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Example of a Link MatrixExample of a Link MatrixExample of a Link Matrix

1 = Low frequency; 3 = Medium frequency; 5 = High frequency
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Example of a Link MatrixExample of a Link MatrixExample of a Link Matrix
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Example of a Link MatrixExample of a Link MatrixExample of a Link Matrix
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Example of a Link DiagramExample of a Link DiagramExample of a Link Diagram
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Use Spatial ProximityUse Spatial ProximityUse Spatial Proximity
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Possible Design SolutionPossible Design SolutionPossible Design Solution

Link AnalysisLink AnalysisLink Analysis

Hands on
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Route Planner ExampleRoute Planner ExampleRoute Planner Example
• Set ‘From’

– Address
– Intersection
– Landmark
– Stop number
– Select from map

• Set ‘To’
– Address
– Intersection
– Landmark
– Stop number
– Select from map

• Set time
– Date
– time

• Set Options
– Accessible buses
– Regular fare
– Special events
– Exclude school 

routes

• View route
– Parameters
– Map
– Directions

• Modify
– Same
– Return

• View history
• Save itinerary
• Load itinerary
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ProcedureProcedureProcedure

• Construct a matrix with the elements
• Determine link types
• Determine link scale
• Perform ratings
• Re-organize matrix
• Produce link diagram
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TipsTipsTips

• Identify elements with a higher number of 
strong links to them 

• Minimize crossovers for high-ranked links
– Easier to do with the diagram
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DiscussionDiscussionDiscussion

• Other methods for linking elements?
• Criteria, guidelines for which method to 

use when
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DiscussionDiscussionDiscussion

• Which elements?
• Which Links?

1

2

3

4

5

6

7

1

2

3

4

5

6

7
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DiscussionDiscussionDiscussion

• When is it worth doing?

1

2

3

4

5

6

7

1
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4

5
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Linked ElementsLinked ElementsLinked Elements

• Actions
• Objects
• People
• Groups (actions, objects, people)
• Mixed
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Link TypesLink TypesLink Types

• Perceptual
• Action/control
• Communication
• Any other commonality
• Dependencies
• Mixed
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Link MetricsLink MetricsLink Metrics

• Time-based (Frequency)
– Sequential
– Non-sequential

• Importance
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Summary and Take AwaySummary and Take AwaySummary and Take Away

• A technique to map all possible links 
among elements in the application domain

• Tools:
– Link matrix
– Link diagram

• Various link types and metrics
• Can be used for both evaluation and 

design
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Route Planner – Link Matrix ExampleRoute Planner Route Planner –– Link Matrix ExampleLink Matrix Example
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Route Planner – Initial Conceptual 
Wire-frame

Route Planner Route Planner –– Initial Conceptual Initial Conceptual 
WireWire--frameframe

Route Map

Address Intersection Landmark Stop #

Address Intersection Landmark Stop #

From

To

Date and Time

Options

Modify Return


