
T U T O R I A L S  CHI 97 . 2 2 - 2 7  MARCH 1997 

Designing User Interfaces from Analyses of Users' Tasks 
Peter Johnson, Stephanie Wilson and Hilary Johnson 

H C I  Labora to ry ,  D e p a r t m e n t  o f  C o m p u t e r  Science  

Queen  M a r y  and West f ie ld  Col lege 

Univers i ty  o f  L o n d o n  

Mile  End Road  

L o n d o n  E1 4 N S  U K  

+44 (0) 171 975 5224  

pe te ,  s teph,  hi laryj  @ d c s . q m w . a c . u k  

ABSTRACT 
This tutorial provides a detailed introduction to task 
analysis and task-based design. The focus of task analysis is 
the description of work tasks, while the focus of task-based 
design is designing interactive systems from the perspective 
of users' work. Techniques from psychology, ethnomethod- 
ology and sociology are used to analyse and describe users' 
current work tasks. A framework for modelling work tasks 
(Task Knowledge Structures) is used to represent relevant 
task information. Guidelines are provided to help the design 
team envision and reason about how current tasks might be 
changed and improved through the design of interactive 
systems. The envisioned task descriptions provide the focus 
for the design and development of interactive systems that 
will support the users' work. 
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INTRODUCTION 
Task analysis is concerned with understanding work. Task- 
based design is concerned with developing interactive 
systems from the perspective of the users' work and usage 
of the designs. Task analysis is an important HCI technique 
that enables users to be involved in the design process and 
enables designers to understand users' work. Task-based 
design provides work-tasks as the "common ground" 
between designers and users [6]. It allows designers to 
understand users' work and users to understand designs. The 
aim of this tutorial is to provide HCI professionals with 
applicable knowledge of how to carry out task analyses, 
how to envision potential 'changes to users' work tasks and 
how to design interactive systems from the perspective of 
these tasks. 

Task analysis can be used at multiple points in the design 
process, to identify and scope the situation of concern, to 
provide a well-grounded and detailed description of the 
current work situation, to identify scenarios of usage, to 
envision new ways of working and to provide benchmark 
tasks against which designs can be evaluated. Moreover, 
task analysis can be carried out at various levels of detail, 
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ranging from gaining an overview of the range and type of 
tasks in a given organisation to providing a detailed 
description of how a complex activity is carried out. Recent 
work, reported in [3], has shown that conducting a task 
analysis even after a design has been implemented is more 
effective in generating redesign requirements than discount 
usability approaches to evaluation. Task-based design 
allows the designer to focus the design of new interactive 
systems around users' current work tasks, as identified by 
task analysis, and around envisionments of how users' work 
might be in the future. 

MOTIVATION 
This tutorial is intended for HCI professionals including 
designers and developers of user interfaces, human factors 
practitioners and researchers. The overall objective of the 
tutorial is to teach the benefits and use of task analysis and 
task-based design techniques. The motivation for the 
tutorial stems from a number of recent studies of design 
practice which indicate that there is poor take-up of task 
analysis and other HCI techniques, for reasons such as 
perceived cost and actual lack of expertise. - 

With respect to cost, it can be more cost-effective to 
introduce HCI techniques such as task analysis and 
prototyping into the design process (see for example, [7]). 
Moreover, [8] identified that designers consider obtaining 
information about users and tasks as a major contributor to 
the generation of design ideas. In surveying design practice, 
[1] found that designers believed that task analysis could 
contribute significantly to interactive system design and the 
resulting usability of the designed systems. Knowledge 
about how users perform tasks enables designers to reason 
about what aspects of work could or could not be supported, 
how they could be supported and what changes to the work 
will come about as a result of a new design. By envisioning 
how work tasks may be changed, designers and users will 
be able to consider and reason about the design of 
interactive systems from a user-work perspective, and to 
assess the quality of the design in terms of its likely effects 
upon the quality and performance of the users' work. 

TUTORIAL OBJECTIVES 
The tutorial has three main objectives: 

• To introduce the ideas of task analysis and task-based 
user interface design and to consider some of the 
advantages and limitations of such approaches. 
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• To describe a selection of methods for analysing and 
modelling current tasks, envisioning new and changed 
tasks and developing user interface designs to support 
tasks. 

• To provide practical experience in carrying out task 
analysis, task modelling and task-based user interface 
design. 

TUTORIAL CONTENT 
The tutorial lasts one full day and involves interactive 
presentations, demonstrations and small-group exercises. 
The interactive presentations introduce the concepts and 
techniques of task-based user interface design. The 
demonstrations include a video of a task-based design case 
study. The group work focuses on taking the participants 
through an analysis of an activity as it is currently 
performed, envisioning how it might be changed to 
improve the situation and producing a design for a user 
interlace to a system to support those tasks in an improved 
situation. This involves participants constructing various 
task and interaction models and using design guidelines to 
develop a user interface. One design problem is used as a 
running example throughout the tutorial: designing a 
system to support the querying of airline flight information 
and booking a flight. 

A significant portion of the tutorial is devoted to 
understanding the TKS approach to task analysis and task 
modelling [2] and [4], and the approach to task-based design 
developed by the Adept project [5], [9] and [I0]. 
Participants will be provided with hands-on experience of 
analysing and modelling work tasks, envisioning new and 
changed forms of tasks and using this as the basis for 
designing a user interface. The tutorial is structured into 
four major sections described below. 

Part 1: Introduction 
The tutorial starts by providing participants with an 
overview of task-based design. The aims and motivations of 
task-based design and some of its advantages and limitations 
in relation to other design approaches are considered. A 
demonstration is given of a complete task-based design 
process, from the analysis of tasks in radiography to the 
design of a user interface to an X-ray machine. 

Part 2: Analysing and modelling work tasks 
This part of the tutorial teaches participants the concepts of 
task modelling and the methods of task analysis. It 
introduces the Task Knowledge Structures framework for 
modelling and analysing tasks. Practical experience is given 
in selecting and using one or more methods to analyse the 
task of querying and booking flights. 

Part 3: Envisioning work and uses 
In the third part of the tutorial, participants are taught how 
to envision and reason about changes to tasks, and are 
provided with guidelines to follow when considering which 

aspects of tasks to change. Group exercises again offer 
participants the opportunity to practice these techniques. 

Part 4: Designing the user interface 
The final part of the tutorial provides participants with 
techniques and guidelines for developing a user interface 
design from an envisioned task model, and gives them 
practical experience in applying these to develop a 
prototype design for a user interface to the flight booking 
system. The tutorial closes with a plenary discussion and 
feedback session. 
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