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Metaphors and 
Direct Manipulation

Metaphors
Direct manipulation 
Dynamic queries
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Saul Greenberg

Metaphors

Pervade excellent interfaces

spreadsheet (actuary sheet)

games (literal world)
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Metaphors

Control Panels with familiar controls

Name:_______________ 
Address:_______________ 

City:_______________ 
Province:_______________ 

Postal Code:_______________

Forms

Hierarchical Folders

Saul Greenberg

Metaphors in interfaces

Definition
– represents a system object as if it were another type of object

• disc / network file structure represented as file folders

Purpose
– leverages our knowledge of familiar, concrete objects to 

understand abstract computer and task concepts

Problem
– metaphor portrays inaccurate/naive conceptual model of the 

system

A presentation tool
is a slide projector
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Metaphors in interfaces

Things to watch for

– Use metaphors that matches user's conceptual task 
– desktop metaphor for office workers
– paintbrush metaphor for artists...

– Given a choice, choose the metaphor close to the way the 
system works

– Ensure emotional tone is appropriate to users
• eg file deletion metaphors

– trashcan
– black hole
– paper shredder
– pit bull terrier
– nuclear disposal unit...

Saul Greenberg

Metaphors in interfaces

Things to watch for

– will it restrict what people could actually do?
• strict file/folder hierarchy 

vs
system allows links between directories

– will it set unrealistic expectations?
• Clipit
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Metaphors in interfaces

Common pitfalls
– overly literal

• unnecessary fidelity
• excessive interactions
• unnecessary restrictions

– overly cute
• novelty quickly wears off

– mismatched
• does not match user’s  

task and/or thinking

Saul Greenberg

Rooms

Xerox PARC



Beyond Simple Screen Design: Metaphors 5

Saul Greenberg

TeamRooms

List of rooms

List of users

chat tool

shared whiteboard applets

Roseman and Greenberg, U Calgary

Saul Greenberg

TeamRooms

Room metaphor implies:
– persistent room artifacts

– both synchronous and asynchronous activity

– asynchronous communication by sticky notes attached to 
artifacts

– “for free” standard tools

– ability to bring in custom tools via (applets)

– same place/different place activity

– knowing who is around

– trivial groupware connectivity

– ...
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Metaphor misuses

Milltronics' Dolphin Plus - a configuration package for industrial level and flow sensors

Saul Greenberg

Direct Manipulation

Direct manipulation
– interface behaves as though the interaction was with a real-

world object rather than with an abstract system
– the feeling of working directly on the task

Central ideas
– visibility of the objects of interest
– rapid, reversible, incremental actions
– manipulation by pointing and moving
– immediate and continuous display of results

Almost always based on a metaphor
– mapped onto some facet of the real world task semantics
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Direct Manipulation

objects understood in terms of their visual characteristics 
– affordances, constraints

actions understood in terms of their effects on the screen
– causality

intuitively reasonable actions can be performed at any time
– conceptual model

“A subtle thing happens when everything is visible: 
the display becomes reality”

Xerox Star inventors

Saul Greenberg

Object-Action vs Action-Object

Select object, then do action
– interface emphasizes 'nouns' (visible objects) rather than 'verbs' 

(actions)

Advantages
– closer to real world
– modeless interaction
– actions always within context of object

• inappropriate ones can be hidden

– generic commands
• the same type of action can be performed on the object
• eg drag ‘n drop:

– folders
– files
– paragraphs
– text
– numbers… 

my.doc

move
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Direct Manipulation

Microsoft Solitaire

Saul Greenberg

Direct manipulation

Representation affects what can be directly manipulated

Microsoft Schedule+



Beyond Simple Screen Design: Metaphors 9

Saul Greenberg

Contact lists

Find “Green”
>S. Greenberg
>Dept Computer Science
>University of Calgary

Command system
no direct manipulation

Form metaphor:
syntactic direct 
manipulation

ICQ

Saul Greenberg

Contact lists

Phone book
a mix…

Microsoft Outlook
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Contact lists

Rolodex

Greenberg, S.
Dept Computer Science
University of Calgary

Guttenburg, A.
Harleck, P.

J-S
T-Z

A-F

Saul Greenberg

Contact lists

IBM RealPhone
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Is direct manipulation the way to go?

ill-suited for abstract operations

tedious
– manually search large database vs query

Solution
– Most systems combine direct manipulation and abstractions

• word processor:
– WYSIWYG document (direct manipulation)
– buttons, menus, dialog boxes (abstractions, but direct 

manipulation “in the small”)

Saul Greenberg

Direct and abstract manipulation

Most good applications mix the two for power
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Dynamic queries

Searches and queries by 
– adjust sliders, buttons, check boxes, and other control widgets
– display immediate updates as the control is adjusted

Why?
– rapid searching with imprecise queries
– people explore data interactions and limits

Home Finder

Shneiderman et al University of Maryland http://www.cs.umd.edu/hcil/spotfire/
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HomeBay

481 Student Project (April, 2000) Rob Pearson, Kashama Willms and James Chisan

Dynamic 
Queries

Radar
Overview

Progressive 
details on 
demand

Starfield Display

Ahlberg, University of Maryland http://www.cs.umd.edu/hcil/spotfire/
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What you now know

Metaphors
– leverages our knowledge of the familiar and concrete

Direct manipulation
– visibility of the objects of interest
– rapid, reversible, incremental actions
– manipulation by pointing and moving
– immediate and continuous display of results (dynamic queries)

Articulate:
•who users are
•their key tasks

User and 
task 
descriptions

Goals:

Methods:

Products:

Brainstorm 
designs

Task 
centered 
system 
design

Participatory 
design

User-
centered 
design

Evaluate
tasks

Psychology of 
everyday 
things
User involvement

Representation 
& metaphors

low fidelity 
prototyping 
methods

Throw-away 
paper 
prototypes

Participatory 
interaction

Task scenario 
walk-
through

Refined 
designs

Graphical 
screen 
design

Interface 
guidelines

Style 
guides

high fidelity 
prototyping 
methods

Testable 
prototypes

Usability 
testing

Heuristic 
evaluation

Completed 
designs

Alpha/beta 
systems or
complete 
specification

Field 
testing

Interface Design and Usability Engineering


