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What is a diagram?What is a diagram?

A sentence in a graphical language

Customer Account
owns
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Cognitive Effectiveness = speed, ease and accuracy 
with which information content can be understood

What is a “good” diagram?What is a “good” diagram?

A diagram is a sentence in a graphical language

The purpose of any language is to communicate

A “good” diagram is one that communicates 
effectively
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Why representation of diagrams is 
important
Why representation of diagrams is 
important

Form

Content

Cognitive effectiveness
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Practitioners receive little or no training in 
how to produce good diagrams
Practitioners receive little or no training in 
how to produce good diagrams

2/5: The state of the art 9

Art or Science?Art or Science?
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First Commandment of Diagramming 
Practice: Thou shalt avoid line crossings
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Practice: Thou shalt avoid line crossings
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Understanding of relationshipsUnderstanding of relationships

Path directness = path length + number of 
direction changes

Source: Ware, C., Purchase, H., Colpoys, L., & McGill, M. (2002): Cognitive 
Measurements of Graph Aesthetics. Information Visualization, 1(2), 103-110. 2/5: The state of the art 16

The Elements of 
UML Style
The Elements of 
UML Style
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2nd Commandment of Diagramming 
Practice: Thou shalt use zigzag lines
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Practice: Thou shalt use zigzag lines
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Gestalt Law of Good Continuation

A

DC

B

Source: Wertheimer, M. (1938). Laws of Organization in Perceptual Forms. 
In W. Ellis (Ed.), A Source Book of Gestalt Psychology (pp. 71-88). London: 
Routledge and Kegan Paul. 2/5: The state of the art 20

Path directnessPath directness
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CASE Tools provide little (or 
negative) assistance
CASE Tools provide little (or 
negative) assistance
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There must be another way...There must be another way...

“Here is Winnie-the-Pooh 
coming downstairs, bump, 
bump, bump on the back of 
his head. It is, as far as he 
knows, the only way of 
coming downstairs, but 
sometimes he feels that there 
really is another way, if only 
he could stop bumping for a 
moment to think of it...”

2/5: The state of the art 26

Evidence-based Diagramming 
Practice
Evidence-based Diagramming 
Practice

Evidence-based medicine (EBM) 
Decisions about patient care based on the 
best available research evidence

Evidence-based diagramming practice (EDP)
Decisions about representation of 
diagrams based on theory and empirical 
evidence
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Encoding DecodingDiagram 
(signal)

Diagram 
(signal)

Channel
(Medium)

Noise

Diagram creator
(Source)

Intended 
message

Diagram user
(Destination)

Received 
messageVisual Notation

(Code)

information transmitted

Theory of Diagrammatic 
Communication
Theory of Diagrammatic 
Communication

Source: Shannon, C.E. and Weaver, W. The Mathematical Theory of 
Communication. University of Illinois Press, Urbana, Illinois, USA, 1963.

The Graphic Design Space
(encoding side)
The Graphic Design Space
(encoding side)

Source: Bertin, J. Semiology of Graphics: Diagrams, Networks, Maps. 
University of Wisconsin Press, Madison, Wisconsin, USA, 1983.
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Line GraphLine Graph

Encoding DecodingDiagram 
(signal)

Diagram 
(signal)

Channel
(Medium)

Noise

Diagram creator
(Source)

Intended 
message

Diagram user
(Destination)

Received 
messageVisual Notation

(Code)

information transmitted

Theory of Diagrammatic 
Communication
Theory of Diagrammatic 
Communication

Source: Shannon, C.E. and Weaver, W. The Mathematical Theory of 
Communication. University of Illinois Press, Urbana, Illinois, USA, 1963.
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Seeing Understanding

prerequisite for

The Solution Space
(decoding side)
The Solution Space
(decoding side)

Cognitive ProcessingPerceptual Processing

Perceptual 
discrimination

Perceptual 
configuration

Working 
memory

Long term 
memory

attention
retinal 
image
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Principles for Producing Cognitively 
Effective Diagrams
Principles for Producing Cognitively 
Effective Diagrams

Based on evidence from a wide range of fields:
Cartography
Cognitive psychology
Diagrammatic
reasoning
Education
Graphic design
Graph drawing
HCI (GUI design)

Information
visualisation
Linguistics
Psychophysics
Semiotics
Statistics
Typography
Visual perception
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Principles for Effective DiagramsPrinciples for Effective Diagrams

Cognitive
effectiveness

1. Discriminability

3. Emphasis

2. Modularity

4. Cognitive
Integration

5. Perceptual
Immediacy

6. Structure

7. Identification

8. Visual
expressiveness

Cognitive
Effectiveness

9. Graphic
simplicity
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Principle 1. DiscriminabilityPrinciple 1. Discriminability

Diagram elements should be easy 
to see and differentiate from one 
other
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A Real World ExampleA Real World Example
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Maps and Related Discourse. Contemporary Educational Psychology, 10. 
28-37, 1985.
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UML Style

4/5: Principles for effective diagrams 42

Determinants of DiscriminabilityDeterminants of Discriminability

Discriminability

Contrast

Border

Proximity

Size



The Art (and Science) of Diagramming: Communicating Effectively Using Diagrams

DAMA Sydney, June 22, 2010          © Daniel Moody, Ajilon Australia Page 8

4/5: Principles for effective diagrams 43

Figure-Ground AmbiguityFigure-Ground Ambiguity
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Source: Wertheimer, M. (1938). Laws of Organization in Perceptual Forms. 
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The Elements of 
UML Style
The Elements of 
UML Style no 

comment
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What’s wrong with this diagram?What’s wrong with this diagram? Legibility of TextLegibility of Text
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Source: Tinker, M. A. (1963). Legibility of Print. Ames, Iowa, USA: Iowa 
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The Elements of 
UML Style
The Elements of 
UML Style no 

comment
Upper vs Lower CaseUpper vs Lower Case

UPPER CASE REDUCES READING SPEED BY 
10-20% AND READERS DON’T LIKE IT (ARE 
YOU ENJOYING THIS?)

Source: Tinker, M. A. (1963). Legibility of Print. Ames, Iowa, USA: Iowa 
State University Press.
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Principle 1: DiscriminabilityPrinciple 1: Discriminability

Diagram elements should be easy to see and 
differentiate from one another

Cognitive ProcessingPerceptual Processing

Perceptual 
discrimination

Perceptual 
configuration

Working 
memory

Long term 
memory

attention
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image
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Cognitive
effectiveness

1. Discriminability

3. Emphasis

2. Modularity

4. Cognitive
Integration

5. Perceptual
Immediacy

6. Structure

7. Identification

8. Visual
expressiveness

Cognitive
Effectiveness

9. Graphic
simplicity

Principles for Producing
Effective Diagrams
Principles for Producing
Effective Diagrams

Facilitate integration of 
information from 

different diagrams

Use representations 
that suggest their 

meaning

Draw attention to the 
most important 

concepts
Diagram elements should 

be easy to see and 
distinguish from each other

Limit the number of 
different graphical 

symbols

Clearly label 
symbols and 

diagrams

Divide large 
diagrams into 

manageable sized 
“chunks”

Use the full range of 
visual variables

Organise diagram 
elements into 

perceptual groups
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Principles for effective diagramsPrinciples for effective diagrams

Those are my 
principles, and if you 
don’t like them... well, 
I have others.

- Groucho Marx
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Further informationFurther information

In-house and
public courses
available for both
notation users
and notation
designers
(1 - 2 days)

Contact: daniel.moody@ajilon.com.au


