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Introduction

How to use this book

This book describes the Performance Measurement Method (often abbreviated to the Method).

Read this part first. After a brief overview of the Method, this part describes how this book is organised, and the contents and suggested readership for each part. It also describes other books and tools that support the Method.

From reading this, you will see where to find further information to match your needs.

Introduction to the Method XE "Performance Measurement Method" \b
The Method is designed to be implemented by usability analyst XE "usability analysts:mentioned" s who have undergone basic training. XE "Performance Measurement Method:training" \b See the front matter of this book for details of whom to contact about training.

Origins of the Method XE "Performance Measurement Method:origins" 
The Method was developed at the National Physical Laboratory (NPL) as part of the European ESPRIT II project 5429 – MUSiC (Measuring Usability of Systems in Context). MUSiC was concerned with developing the metrics, methods, and standards required to measure the usability of software.

MUSiC involved the development of four types of metric – analytic XE "analytic metrics" , performance, cognitive workload XE "cognitive workload:metrics" , and user satisfaction XE "user satisfaction:metrics" .

NPL developed the performance-related methods, measures and metrics that are the subject of this book. For more details about the MUSiC project and the other usability measures developed, see “Appendix 3: MUSiC”.

Performance Measurement

The Performance Measurement Method facilitates the measurement of performance metrics. It is designed for use with one or more of the other methods, but can be used independently.

It aims to provide data on the effectiveness and efficiency of users' interaction with a product, thus enabling comparisons with similar products, or with previous versions of the product under development.

It can also highlight areas where a product can be enhanced to improve usability. When used with the other methods, you can build a complete picture of the usability of a system.

It gives you a way of evaluating the usability of a product by observing and analysing how successfully tasks can be performed by users of the product.

Applying the Method XE "Performance Measurement Method:applying" \b
The Performance Measurement Method takes you through all the stages of the evaluation, from deciding what and how to evaluate, to producing the final usability report XE "usability report:mentioned" . The steps involved are as follows:

1 Defining the product to be tested.  XE "Performance Measurement Method:Step 1"  You do this in a structured way using a form supplied as part of the Usability Context Analysis Guide XE "Usability Context Analysis Guide:mentioned"  (which is a companion volume to this book).

2 Defining the Context of Use XE "Context of Use:defining" . XE "Performance Measurement Method:Step 2"  For the measures of usability to be meaningful, you must set up an evaluation test with:

· Users who are representative of the population of users who use the product

· Tasks that are representative of the ones for which the system is intended

· Conditions that are representative of the normal conditions in which the product is used

With the help of the Usability Context Analysis Guide XE "Usability Context Analysis Guide:mentioned" , you produce a specification of key factors concerning the users, the tasks they will perform, and the environments in which they will work.

3 Specifying the Context of Evaluation XE "Context of Evaluation:specifying"   XE "Performance Measurement Method:Step 3" so that the evaluation can be carried out in conditions as close as possible to those in which the product will be used.

The Usability Context Analysis Guide XE "Usability Context Analysis Guide:mentioned"  provides a structured questionnaire format to assist you in defining and documenting the Evaluation Plan.

4 Preparing an evaluation  XE "evaluation:preparing" 

 XE "Performance Measurement Method:Step 4" to meet the specified Context of Evaluation XE "Context of Evaluation:mentioned" . The evaluation measures the performance of users as they perform set tasks within this context. The Usability Context Analysis Guide XE "Usability Context Analysis Guide:mentioned"  describes a procedure for setting up an appropriate evaluation test.

5 Performing the user tests.  XE "users:tests:performing"   XE "Performance Measurement Method:Step 5" When you are using the full Performance Measurement Method, evaluation sessions are recorded on video XE “video:mentioned" . DRUM – the Diagnostic Recorder for Usability Measurement – is a software tool that enables you to make an accurate and comprehensive record of the interaction and to analyse it.

The DRUM User Guide XE "DRUM User Guide:mentioned"  describes how to use the software and specifies the hardware set-up and connections.

6 Analysing the data,  XE "test data:analysing" 

 XE "Performance Measurement Method:Step 6"  again with the help of DRUM. When you analyse a usability session XE "usability sessions:analysing:mentioned" , you analyse the task output XE "task output:analysing:mentioned"  that a user produces and the video record XE "video records:analysing:mentioned"  of the usability session to produce certain measures. This produces measures of Task XE "Task Time:mentioned" , Snag XE "Snag Time:mentioned" , Search XE "Search Time:mentioned" , and Help Time XE "Help Time:mentioned" s.

You then use these measures to calculate metrics, which provide a quantitative measure of usability. Metrics are Effectiveness XE "Effectiveness:mentioned" , Efficiency XE "Efficiency:mentioned" , Productive Period XE "Productive Period (PP):mentioned"  and Relative User Efficiency XE "Relative User Efficiency (RUE):mentioned" .

If you just want to derive measures of Efficiency and Effectiveness, then a video record XE "video records:situations when not necessary" ing is unnecessary.

7 Producing a usability report XE “usability report:producing" 

 XE "Performance Measurement Method:Step 7" . This should give a description of the performance metrics of the system under test, and could be used to compare the system with similar systems, or with the same system as it is developed over time.

Priorities – for example, of speed or accuracy – can be assessed, and features of the product where the usability can be improved can be highlighted.

The steps just outlined are described in detail in Part 2.

Performance Measurement Toolkit

The Performance Measurement Method is supported by a Performance Measurement Toolkit XE "Performance Measurement Toolkit"\b  (shown in Figure 1 on page 7), which consists of software, hardware, and paper tools. 

The paper tools are contained in this book and other parts of the NPL Usability Library.

The Toolkit is described in “This book – an overview of its parts” on page 9 and “Other parts of the Performance Measurement Toolkit” on page 17.

Table 1 on page 16 shows which parts of the NPL Usability Library are relevant for certain typical tasks while Table 2 on page 21 shows which parts are relevant to typical users of the Method.

Figure 1: Major parts of the Performance Measurement Toolkit XE "Performance Measurement Toolkit"\b\i 
[image: image1.wmf]
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This book – an overview of its parts XE "Performance Measurement Handbook:overview of its parts" 
General

Organisation

The manual is divided into six parts plus appendices and back matter. Each part starts on a coloured divider page and covers a broad topic. The first three parts give you an understanding of this book and the Performance Measurement Method; the next three parts help you follow the Method.

Conventions used XE "Performance Measurement Handbook:conventions used" 
Certain key terms, such as measures and metrics, are set in Title Case e.g. Productive Period.

Book titles, new terms, and references within the glossary to other items are all set in italic e.g. DRUM User Guide.

Bold is used for simple emphasis and for steps, goals, and sub-goals in the Performance Measurement Method e.g. Step 6 – Analyse the test data.

Numbered lists (1, 2, 3, …) show a sequence of steps where the order is important. Numbered lists are often used for tasks that you must perform.

A square bullet (() denotes a task with just one step.

In round bullet (•) lists, the sequence of items is generally unimportant.

Access methods XE "Performance Measurement Handbook:access methods" 
Index  There is a comprehensive index at the back of the book.

Contents lists  There is an overview contents list in the preliminary pages. The first page of each part is printed on coloured card and has a contents list that gives more detail. There are also lists for figures and tables.

Page footers  The page numbers are in the page footers. Even page footers give the part of the book; odd page footers are derived from the chapter title.

Preliminary pages

These contain an overview contents list and also include details of how to contact Serco.

Part 1:
Getting Started

The part you are now reading. Read all this part because it describes how to use this book.

Part 2:
Applying the Method XE "Performance Measurement Method:applying:mentioned" 
The Method is described as a sequence of numbered steps with associated goals and sub-goals. These are used throughout the book to help you see where a particular task fits into the overall Method.

Read all this part to get a picture of the whole Method.

However, this part does not contain detailed descriptions of the techniques used; these are described in more detail in Parts 3 – 5 and Appendix 1.

If the analyst uses the techniques in the sequence and manner described, the Method provides an efficient way of measuring performance-based metrics, and of obtaining measures that are repeatable and reproducible.
Efficient
The time taken to measure usability from the test data is of the same order as the time taken to record the data

Repeatable
The same analyst will measure the same level of usability if he or she repeats the test under the same conditions

Reproducible
Different analysts will measure the same level of usability if their test conditions are similar

Suggested audience

· Usability analyst XE "usability analysts:parts of this book to read" s

· Evaluation team XE “evaluation team:parts of this book for e. t. members to read"  members

· Project managers XE "project managers:parts of this book to read" 
· Product manager XE "product managers:parts of this book to read" s

Part 3:
Quick Guide to Analysing Usability Sessions

This gives a brief description of how to analyse a usability session XE "usability sessions:mentioned" .

It is intended as a primer to get you started and to give you an overview of the measures and metrics and the techniques used to obtain them.

Where appropriate, it refers you to the “Part 4: Guide to Analysing Task Output” and the “Part 5: Guide to Analysing Video Records” for more detailed information.

Suggested audience

· Usability analyst XE "usability analysts:parts of this book to read" s

· Evaluation team XE “evaluation team:parts of this book for e. t. members to read"  members

Part 4:
Guide to Analysing Task Output

This tells you the reasons for measuring Quantity and Quality, how to measure them, and gives examples of analysing task output in the form of case studies.

If you are new to analysing the task output produced in usability sessions, refer to “Part 3: Quick Guide to Analysing Usability Sessions” first.

This part describes the goal-oriented method of analysing task output XE "task output:mentioned"  to measure the Quantity XE "Quantity:mentioned"  and Quality XE "Quality:mentioned"  of the task goal XE "task goals:mentioned" s that a user produces during a usability session XE "usability sessions:mentioned" .

Quantity
The proportion of the task goals that the user produces in the task output of a usability session XE "usability sessions:mentioned" 
Quality
The degree to which the task goals that a user produces have been achieved

Suggested audience

· Usability analyst XE "usability analysts:parts of this book to read" s

· Evaluation team XE “evaluation team:parts of this book for e. t. members to read"  members

Part 5:
Guide to Analysing Video Records

This describes how to categorise the time a user spends on an evaluation task XE "evaluation tasks:mentioned"  by identifying the start and end of particular actions.

It gives the rules for the measurement of Task Time XE "Task Time:mentioned" , Help Time XE "Help Time:mentioned" , Search Time XE "Search Time:mentioned" , and Snag Time XE "Snag Time:mentioned" , as well as their theoretical background.

If you are new to analysing the video record XE "video records:analysing:mentioned" s of usability session XE "usability sessions:mentioned" s, refer to “Part 3: Quick Guide to Analysing Usability Sessions” first.

If you follow the rules in the guide, the measurements will be repeatable and reproducible – consistent for one analyst and consistent between analysts.

Suggested audience

· Usability analyst XE "usability analysts:parts of this book to read" s

· Evaluation team XE “evaluation team:parts of this book for e. t. members to read"  members

Part 6:
Deriving and interpreting metrics

This describes how DRUM can be used to generate and store the usability metric XE "usability metrics:mentioned" s for each session from the performance data.

It explains how to group them and how to import them into spreadsheets XE "statistical package"  and statistical packages XE "spreadsheet"  for further analysis.

It explains what form that analysis should take and how the results should be interpreted.

Suggested audience

· Usability analyst XE "usability analysts:parts of this book to read" s

· Evaluation team XE “evaluation team:parts of this book for e. t. members to read"  members

· Project managers XE "project managers:parts of this book to read" 
· Product manager XE "product managers:parts of this book to read" s

Appendices

Appendix 1: Performance Metrics Directory

This describes and defines all the performance-based metrics.

Explanations of how to calculate each metric are given in the other parts of this book and these explanations are cross-referenced.

Suggested audience

· Usability analyst XE "usability analysts:parts of this book to read" s

· Evaluation team XE “evaluation team:parts of this book for e. t. members to read"  members

Appendix 2: Example Format of a Usability Report

This is a model format for a usability report XE "usability report:example format:mentioned"  showing where information should be located.

Suggested audience

· Usability analyst XE "usability analysts:parts of this book to read" s

· Evaluation team XE “evaluation team:parts of this book for e. t. members to read"  members

Appendix 3: MUSiC

This appendix gives information about the MUSiC project, which funded the early work on the Performance Measurement Method and other usability metrics, such as the analytic, cognitive workload, and user satisfaction metrics developed elsewhere.

Appendix 4: Reader Comment Form

This contains a blank of a Reader Comment Form XE "Reader Comment Form:mentioned" . If you want to make a suggestion for improving this book and you have used up or mislaid your supply of Reader Comment Forms, then photocopy the form in this appendix and send it to Serco.

Appendix 5: A Guide to Conducting User Sessions

This is an updated version of the NPL Usability Library book A Guide to Conducting User Sessions, previously published as a separate book.

It has useful set of checklists of actions relevant to all stages of the Method, but particularly Steps 4, 5, and 6.

Suggested audience

· Usability analyst XE "usability analysts:parts of this book to read" s

· Evaluation team XE “evaluation team:parts of this book for e. t. members to read"  members

Back matter

Bibliography

This gives details of the books and scientific papers mentioned in the text. 

Glossary

Commonly used terms are defined here.

Index

A comprehensive index for this book.

Notes for owners of Version 2 of this book XE "Performance Measurement Handbook:Version 2 owners" 
Version 2 of the book was constructed as a collection of separate parts. This version, Version 3, brings together these parts into one book. Version 3 keeps most of the structure of Version 2.

The major changes are:

· The old “Part 6: DRUM User Guide” has been removed to a separate DRUM User Guide  XE "DRUM User Guide:mentioned"  that will be published in 1995.

· Consequently, the old Part 7 now becomes “Part 6: Deriving and Interpreting the Metrics”.

· The old “Appendix 1: Problem Descriptions” and “Appendix 2: Information on Hierarchical Task Analysis” are now appendices in Identifying Usability Design Issues XE "Identifying Usability Design Issues:mentioned" .

· The old “Appendix 4: DRUM Kit Configuration Guide” has been removed to the separate DRUM User Guide  XE "DRUM User Guide:mentioned"  mentioned previously. Remaining appendices are renumbered.

· The old Part 2 had its own appendix; an updated version of this appendix now becomes “Appendix 2: Example Format of a Usability Report”.

· A new appendix, Appendix 5, incorporates A Guide to Conducting User Sessions, into this book for the first time.

If you have not yet bought the two books mentioned, you should keep Version 2 of the Performance Measurement Handbook for the interim.

You will notice many other changes designed to improve this handbook. If you have any comments or suggestions, please send Serco a Reader Comment Form XE "Reader Comment Form" . There is a master form in Appendix 4, which you can photocopy.

Summary of how to use this book XE "Performance Measurement Handbook:how to use" \b
Which part do I need to read?

Table 1 below tells you which parts of this book or other books in the NPL Usability Library you should read for guidance and background on how to do some typical tasks.

(The other books in the library are described in “Other parts of the Performance Measurement Toolkit” on page 17.)

Table 1: Parts of the NPL Usability Library relevant for some typical tasks XE "NPL Usability Library:relevant parts for typical tasks" \b \i 
Task
Book in Usability Library


Performance Measurement Handbook
Usability Context Analysis Guide
Identifying Usability Design Issues
DRUM User Guide


Part
Appendix





1
2
3
4
5
6
1
2
5
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Set up usability test
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Divide a task into its constituent actions
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Describe the problems a user encounters
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Categorise the time it takes a user to perform an action
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Measure Quantity and Quality of task output
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Derive and interpret the metrics
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Produce a report
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Find out the definition of a metric
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Part 3 is an introduction; Parts 4 and 5 give more detail.

Other parts of the Performance Measurement Toolkit

Usability Context Analysis Guide XE "Usability Context Analysis Guide" \b
Usability Context Analysis: A Practical Guide is part of the NPL Usability Library. Henceforth, it is referred to simply as the Usability Context Analysis Guide.
The Usability Context Analysis Guide plays an important role in usability evaluation. The usability of a product only has meaning within the context in which that product is used.

For example, a word processing package may be highly usable for regular, experienced users but less usable for occasional users; a database may be highly usable for data entry clerks, but have poor usability for managers wishing to access specific data.

When a product is designed, the users, tasks, and environments for which it is to be used must be specified and documented; together, these are known as its intended Context of Use XE "Context of Use:description" . When a product is tested, the users, tasks, and environments must be representative of its intended Context of Use.

To set up an appropriate test, you need to know and document the following:

· How the product is used (or is intended to be used) in the real world – who uses it, where they use it, what tasks they use it for, etc. – the Context of Use of the product

· Which factors in the Context of Use are likely to affect usability

· How these factors (users, tasks, equipment etc.) will be set up to create an evaluation that is representative of the intended Context of Use. This is the Context of Evaluation XE "Context of Evaluation:description" .
The Usability Context Analysis Guide provides a way of documenting the circumstances of an evaluation. It describes a procedure for:

· Describing and documenting the Context of Use XE "Context of Use:documenting"  of a product

· Highlighting any variables XE "variables:Usability Context Analysis Guide"  in the Context of Use that are thought to affect usability

· Specifying and documenting the Context of Evaluation XE "Context of Evaluation:documenting"  in which the usability measurements will be made

It gives examples of how this procedure specifies the evaluation conditions and leads to a detailed evaluation plan.

 The Usability Context Analysis Guide is available from Serco.

Suggested audience

· Usability analyst XE "usability analysts:Usability Context Analysis Guide” s

· Evaluation team XE "evaluation team:Usability Context Analysis Guide"  members

· Project managers XE "project managers:Usability Context Analysis Guide” 
· Product manager XE "product managers:Usability Context Analysis Guide” s

· Product design team XE "product designers:Usability Context Analysis Guide”  members

Identifying Usability Design Issues XE "Identifying Usability Design Issues" \b
Identifying Usability Design Issues describes techniques to obtain design feedback from user sessions and other means. These techniques include:

· Observational notes

· Comments and problem descriptions added to event logs

· Post-session interviews

· Task analysis and logs of unproductive user actions

· Logs of users’ problems

· Interpretation of performance-based metrics

· Analysis of user satisfaction questionnaires

Version 2 of Identifying Usability Design Issues  includes the following two appendices that were previously in this book.

Problem Descriptions XE "Problem Descriptions" \b
This describes how to produce a concise and consistent description of any problems that a user encounters during an evaluation.

The descriptions enable an analyst to record the effect of the problem on the user's interaction with the tested product, and to try to deduce the cause. This information helps to identify any usability defect XE "usability defects:diagnosing through Problem Descriptions" s, and common problem areas can be monitored.

The Problem Descriptions method is not strictly part of the Performance Measurement Toolkit XE "Performance Measurement Toolkit"  because it does not help to measure performance, but it does help to provide design feedback XE "design feedback:from Problem Descriptions" .

Information on Hierarchical Task Analysis XE "Hierarchical Task Analysis (HTA)" \b (HTA)

Hierarchical Task Analysis (HTA) is a method of dividing a task up into its constituent actions. This can help analysts navigate through a record of a usability session XE "usability sessions:mentioned" , and enables design feedback XE "design feedback:from Hierarchical Task Analysis (HTA)"  to refer to specific actions and activities.

This appendix describes the specific rules linking HTA to the Performance Measurement Method XE "Performance Measurement Method:relationship to Hierarchical Task Analysis (HTA)" . However, HTA is not essential for measuring usability.

References are given to show you where to find full descriptions of how to do HTA.

Suggested audience (for both these two appendices)

· Usability analyst XE "usability analysts:Identifying Usability Design Issues" s

· Evaluation team XE "evaluation team:Identifying Usability Design Issues”  members

· Product design team XE "product designers:Identifying Usability Design Issues”  members

DRUM User Guide XE "DRUM User Guide" \b
This documents the DRUM software – the Diagnostic Recorder for Usability Measurement – and describes how to use it.

There is a quick guided tour covering the basic information, a more detailed procedural guide, and a glossary of DRUM components and concepts.

Suggested audience

· Usability analyst XE "usability analysts:DRUM User Guide” s

· Evaluation team XE "evaluation team:DRUM User Guide”  members

· Systems managers XE "systems managers:DRUM User Guide” 
The DRUM User Guide also includes a DRUM Kit XE "DRUM Toolkit:Configuration Guide"  Configuration Guide that specifies in detail the components of the DRUM Kit, and describes how to interconnect them.

Suggested audience

· Laboratory technicians XE "laboratory technicians:DRUM User Guide” 
· Systems managers XE "systems managers:DRUM User Guide” 
· Equipment buyers XE "equipment buyers:DRUM User Guide” 
Other books in the NPL Usability Library

Another book in the NPL Usability Library is:

· Using the Performance Measurement Method: Case Study 1 – the usability of Design-X
This is briefly described in the Bibliography.

Suggested readership for the library

Table 2 below summarises which parts of the library are suitable for different user groups.

Table 2: Suggested readership for parts of the NPL Usability Library XE "NPL Usability Library:suggested readership for parts of library" \b \i 
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Book in Usability Library


Performance Measurement Handbook
U C A Guide
Identifying Usability Design Issues
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DRUM software XE "DRUM software" \b
DRUM (Diagnostic Recorder for Usability Measurement) is a software tool that helps an analyst carry out user tests of a product and derive performance-based usability metric XE "usability metrics:mentioned" s from the results.

It runs under HyperCard XE "HyperCard"  2.1 or later on an Apple Macintosh, and is supported by a DRUM kit of associated equipment.

DRUM was developed after a comprehensive user requirements analysis, and has been iteratively refined to meet the needs of usability analyst XE "usability analysts:mentioned" s easily and efficiently.

DRUM has a graphical user interface, online and context-sensitive help, and full documentation (DRUM User Guide XE "DRUM User Guide:mentioned" ).

DRUM assists the analyst at all stages of usability evaluation:

· Dividing tasks into their constituent actions using Hierarchical Task Analysis XE "Hierarchical Task Analysis (HTA):DRUM software" 
· Recording video XE “video:mentioned" , audio XE "audio" , and digital data during usability session XE "usability sessions:mentioned" s

· Analysing the recorded data to produce a log of events that occurred during each session

· Processing the logs to produce performance-based metrics and design feedback XE "design feedback:mentioned" 
· Managing the database of evaluation files

DRUM hardware XE "DRUM hardware" \b
The DRUM Kit comprises:

· The Apple Macintosh XE "Macintosh"  computer that DRUM runs on

· A video recorder XE "video:recorder"  and frame code generator interfaced to, and controlled by, the Macintosh

· A collection of video XE "video:cameras"  cameras, microphones XE "microphones" , and other data monitoring equipment

· Equipment for mixing and selecting data input, and for adding time references

· Visual display facilities
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Introduction

Why read this part of the handbook

Read this part for an overview of how the Performance Measurement Method is applied. It outlines the sequence of steps you must take to measure the usability of a product using the Method, and shows where the various tools are used.

When you are reading the later, more detailed parts of this book, you may find it useful to refer back to this part to see where a specific activity fits into the overall Method.

Who should read this part

This part is intended for:

· Usability analysts XE "usability analysts:parts of this book to read" 
· Evaluation team members XE "evaluation team members:parts of this book for e.t. members to read" 
· Project managers XE "project managers:parts of this book to read" 
· Product managers XE "product managers:parts of this book to read" 
Steps in the Performance Measurement Method

The sequence of steps that you must take to determine usability by the Performance Measurement Method is summarised in Figure 2 on page 28.

A full description of each step in the method is then given in “Applying the Method” on page 29. The description includes any tools in the Performance Measurement Toolkit that are relevant.

Figure 2: Steps and tools in the Performance Measurement Method XE "Performance Measurement Method:diagram of steps" \i \b


Applying the Method

Each step has at least one associated goal. A goal may comprise a number of sub-goals. Goals and sub-goals are numbered to indicate their sequence in the Method and this numbering system is used in other parts of the book so that you can see where a particular activity fits into the overall method.

Step 1: Define the product XE "Step 1 – Define the product to be tested" \b 

 XE “product:defining"  to be tested XE "Performance Measurement Method:Step 1" \b
Goal 1– Identify and describe the product XE "Goal 1– Identify and describe the product" \b
To identify and describe the product, or component of the product, that is to be the focus of the usability test.

Actions to achieve Goal 1

1 Consult the product’s promoters and designers and agree what is to be tested.

2 Decide whether it is the whole product that is to be tested, or just a part or function of the overall product.

3 If the tests are to take place in the early stages of the product development cycle XE "product development cycle:testing during early stages" , a simulation XE “simulations:testing"  or prototype XE "prototyping:testing prototypes"  of the product will probably have to be tested rather than the product itself.

4 Complete the Product Report XE "Product Report"  appended to the Usability Context Analysis Guide XE "Usability Context Analysis Guide:Product Questionnaire" 

 XE "Usability Context Analysis Guide:Goal 1"  and add information describing the ‘product to be tested’ to the evaluation specification XE "evaluation specification:product"  in the DRUM database XE "DRUM database:evaluation specification" , so that such information may be incorporated later into the usability report XE “usability report:Step 1" .

Step 2: Define the Context of Use XE "Step 2 – Define the Context of Use" \b 

 XE "Context of Use:defining" \b

 XE "Performance Measurement Method:Step 2" \b
Goal 2 – Identify and describe users, tasks, and environment XE "Goal 2 – Identify and describe users, tasks, and environment" \b
To identify and describe the characteristics of:

· The current or potential user communities XE “user communities:describing characteristics of"  of the product

· The task or tasks for which the product is (or will be) used

· The organisational, technical, and physical environment XE “environment, physical" s in which the product is (or will be) used

Actions to achieve Goal 2

1 Complete the Context Report XE "Context Report"  in the Usability Context Analysis Guide XE "Usability Context Analysis Guide:Context Questionnaire"   XE "Usability Context Analysis Guide:Goal 2" because this tool provides the means of identifying and describing the above characteristics.

2 Add information describing the Context of Use to the evaluation specification XE "evaluation specification:Context of Use"  in the DRUM database XE "DRUM database:evaluation specification:Context of Use" , so that it may be incorporated later into the usability report XE “usability report:Step 2" .

Step 3: Specify the evaluation targets XE "evaluation targets:specifying"  and Context of Evaluation XE "Context of Evaluation:specifying" \b

 XE "Performance Measurement Method:Step 3" \r "Step_3" \b

 XE "Step 3 – Specify the evaluation targets and Context of Evaluation" \r "Step_3" \b
Goal 3.1 – Match Context of Evaluation to Context of Use XE "Goal 3.1 – Match Context of Evaluation to Context of Use" \b
To match the Context of Evaluation XE "Context of Evaluation:matching to Context of Use"  to the Context of Use  XE "Context of Use:matching by Context of Evaluation"  (i.e. to match the conditions of the test to the characteristics described in Steps 1 and 2).

Actions to achieve Goal 3.1

1 Follow the procedure specified in the Usability Context Analysis Guide XE "Usability Context Analysis Guide:Goal 3.1" . That is, identify those items in the Context of Use specification XE "Context of Use:specification"  that are believed to affect the usability of the product.

2 Translate the identified items into variables in the Evaluation Plan XE "Evaluation Plan:variables, treatment of" , stating whether each variable will be real, ignored,  controlled, or monitored in the evaluation. XE "variables:types" 
Goal 3.2 – Prepare for the Evaluation  XE "Goal 3.2 – Produce the Evaluation Plan" \b
To prepare for the evaluation and set up the monitoring equipment.

Sub-goal 3.2.1 – Select the users XE "Sub-goal 3.2.1 – Select the users" \b
To select users to represent the product’s various user communities XE "user communities:selecting" .

Actions to achieve Sub-goal 3.2.1

1 Consult the Evaluation Plan XE "Evaluation Plan:evaluators consulting"  and select, either from available subject panels or from specialist groups, users with characteristics matching those identified.

Note  To determine one of the metrics (Relative User Efficiency XE “Relative User Efficiency (RUE):need for expert community" ), it is essential that one community always represented must be the ‘expert’ XE "user communities:expert"  community.

For the definition and formula of Relative User Efficiency, see “Relative User Efficiency” on page 185.

2 Add information describing the ‘characteristics of the users’ to the evaluation specification XE "evaluation specification:users"  in the DRUM database XE "DRUM database:evaluation specification:user characteristics" , so that it may be incorporated later into the usability report XE “usability report:Step 3" .

Sub-goal 3.2.2 – Define the evaluation task XE "Sub-goal 3.2.2 – Define the evaluation task" \b
To define the evaluation task XE “evaluation tasks:defining" \b (or tasks) and its (or their) outputs.

Actions to achieve Sub goal 3.2.2

1 Consult the Evaluation Plan XE "Evaluation Plan:evaluators consulting" . This will define a task, or range of tasks, that are part of the job of the users and are suitable as evaluation task XE “evaluation tasks:defining" s.

2 Consult the product documentation XE “product documentation:evaluators consulting" 

 XE “evaluators:product documentation, consulting"  and/or design team XE “product designers:evaluators consulting" 

 XE “evaluators:product designers:e. consulting"  to ensure the selected task, or tasks, will exercise the components and functions of the product that were identified in Step 1 as being the focus of the usability test.

3 Ensure that the tasks chosen have observable outputs meeting the requirements stated for measuring Quantity XE “Quantity:mentioned"  and Quality XE “Quality:mentioned"  in “Part 4: Guide to Analysing Task Output”.

Step 4: Prepare an evaluation XE "Performance Measurement Method:Step 4" \r "Step_4" \b

 XE "evaluation:preparing" \r "Step_4" \b

 XE "Step 4 – Prepare an evaluation" \r "Step_4" \b
Goal 4 – Prepare the evaluation XE "Goal 4 – Prepare the evaluation" \b
To prepare an evaluation that meets the specified Evaluation Plan XE “Evaluation Plan:Goal 4" 
Sub-goal 4.1 – Prepare the tasks XE "Sub-goal 4.1 – Prepare the tasks" \b
To prepare the tasks.

Actions to achieve Sub-goal 4.1

1 Write task instructions that describe for the users any role-playing XE “users:role-playing"  they must undertake and the goals they will be trying to achieve; also, include any information required by the users to attempt the tasks. The task instructions XE "task instructions:writing style"  should be clear, concise, and unambiguous. Task instructions XE "task instructions:refining"  should be refined after trying them out with representative users before the evaluation.

2 Agree a maximum time limit for each task and subtask. This should be based on the amount of time beyond which the product manager XE “product managers:task completion time limit" s and/or design team XE “product designers:task completion time limit"  members would feel the selected users have been ineffective in completing the selected task or subtask.

If thought desirable, prepare ‘restart points XE "restart points:Sub-goal 4.1" ’ for the users. If users become stuck on a particular subtask and exceed its maximum time limit XE "task completion:time limit:restart points" , you can decide to intervene and allow them to continue from a prepared restart point as if they had completed the subtask themselves.

Such an approach may occasionally be useful where there are dependent subtasks XE "dependent subtasks:use of restart points" 

 XE "subtasks:dependent:use of restart points" 

 XE "evaluation tasks:subtasks:dependent:use of restart points"  (where starting one subtask is dependent on the successful completion of the previous subtask).

3 If required to help the analyst navigate through an evaluation record, use the “Information on Hierarchical Task Analysis XE "Hierarchical Task Analysis (HTA):for segmenting evaluation tasks" ” in Identifying Usability Design Issues XE "Identifying Usability Design Issues:Sub-goal 4.1" , and the documents referenced in the Bibliography to split the selected evaluation tasks, into their ‘core’ activities XE "core activities" , and to describe the goals of the tasks, their subtasks, and their activities.

4 Add information describing the ‘evaluation task XE “evaluation tasks:describing" ’ to the evaluation specification XE "evaluation specification:tasks"  in the DRUM database XE "DRUM database:evaluation specification:evaluation tasks" , so that it can be incorporated later into the usability report XE “usability report:Step 4" .

Sub-goal 4.2 – Prepare the users XE "Sub-goal 4.2 – Prepare the users" \b
To prepare the users.

Actions to achieve Sub-goal 4.2

· Where training XE “users:training"  is specified in the Context of Use XE “Context of Use:user training specified" , the selected users should receive appropriate training.

Sub-goal 4.3 – Set up the test environment XE "Sub-goal 4.3 – Set up the test environment" \b
To set up the test environment XE "environment, test" .

Actions to achieve Sub-goal 4.3

1 Consult the Evaluation Plan XE "Evaluation Plan:environments to reproduce"  XE "Evaluation Plan:Sub-goal 4.3"  to identify the characteristics of the organisational XE “environment, organisational" , technical XE “environment, technical" , and physical environment XE "environment, physical" s that must be reproduced in the test environment XE “environment, test" . Any specified characteristics that cannot be reproduced in the test environment must be documented.

2 Add information describing the ‘test environment XE "environment, test" ’ and any differences between the Context of Use XE “Context of Use:differences with Context of Evaluation"  and the Context of Evaluation XE "Context of Evaluation:differences with Context of Use"  to the evaluation specification XE "evaluation specification:test environment"  in the DRUM database XE "DRUM database:evaluation specification:test environment" , so that it may be incorporated later into the usability report XE “usability report:Step 4" .

3 Set up the product in the test environment XE "environment, test" , and set up the CCTV XE "CCTV"  equipment in the DRUM Kit XE “DRUM Toolkit"  to monitor:

· The use made of the product’s input and output devices during the evaluation task XE “evaluation tasks:input/output devices" 
· The use made by the users of any associated facilities, such as product XE "product documentation"  and task documentation XE "task instructions" 
4 If the Context XE “Context:factors needing monitoring"  Study XE "Context Study:factors needing monitoring"  identified factors that need to be monitored, arrange suitable means of documenting these factors in each usability session XE “usability sessions:mentioned" .

Step 5: Carry out user tests XE “users:tests:performing" 

 XE "Performance Measurement Method:Step 5" \r "Step_5" \b

 XE "Step 5 – Carry out user tests" \r "Step_5" \b
Goal 5 – Monitor and record users’ performance XE "Goal 5 – Monitor and record users’ performance" \b
To monitor and record the performance of the users while they carry out the evaluation task XE "evaluation tasks:monitoring user performance"  or tasks in the test environment XE "environment, test" .

Actions to achieve Goal 5

1 Give the users selected in “Step 3: Specify the evaluation targets and Context of Evaluation
” (on page 31) any product training XE “users:training" 

 XE “product:training"  that the Context of Evaluation specification XE "Context of Evaluation:specification"  identified as likely to affect the usability of the product. You should define this training in the Evaluation Plan XE "Evaluation Plan:defining training" .

2 Give the users the task instructions XE "task instructions"  and ask them to read the instructions before they start the evaluation task XE “evaluation tasks:task instructions" . Describe any authorised break XE "breaks, authorised" s that are either planned or allowed during the usability session XE “usability sessions:breaks, authorised" .

3 The users carry out the evaluation task XE “evaluation tasks:performing" s in the test environment XE “environment, test" .

4 Use DRUM to control the test sessions, and use the DRUM Kit XE “DRUM Toolkit"  to make a video XE “video:mentioned"  record of each session. During the sessions, select appropriate views to record from the CCTV XE "CCTV"  cameras in the DRUM Kit.

5 Make and store copies of any task output XE "task output:storing"  that the users produce during the usability sessions to use in Step 6.

Note
It is important to obey the following rules during a usability session XE “usability sessions:rules" :

· Unless a previously decided maximum time for completing a task has been exceeded, the user should decide when the task XE "task completion:as a user decision"  has been satisfactorily completed, not the evaluator.

You must therefore tell the users how to signify that they consider the task XE "task completion:signifying"  is finished – for example, by initiating the printing of the task output XE "task output:printing"  or by calling the evaluator XE “evaluators:phone call to"  on a phone.

· If maximum time limits have been set for a task XE "task completion:time limit:interruption by evaluator"  or part of a task, the evaluator XE “evaluators:enforcing time limit"  must interrupt the user at the set time. Any task output XE "task output:storing"  must be saved by the evaluator XE “evaluators:storing task output"  before allowing the user to continue to the next part of the task.

If necessary, the evaluator must provide a restart point XE "restart points:Goal 5" 

 XE "task completion:time limit:restart points"  representing the state at which the system would have been if the user had been able to complete the previous part of the task.

· If the Context of Use XE “Context of Use:expert help"  includes the availability of expert help XE "expert help:behaviour"  to the user and a user requests such help, the expert must ensure that:

· He or she only responds to the user’s questions and does not volunteer any other information.

· He or she does not touch or interact in any way with the system unless it is absolutely essential – for example, if the system has crashed and the user is not expected to restore it as part of the task.

“Appendix 5: A Guide to Conducting User Sessions” summarises the practical tasks you must undertake for Step 5.

Step 6: Analyse the test data XE "test data:analysing" 

 XE "Performance Measurement Method:Step 6" \r "Step_6" \b

 XE "Step 6 – Analyse the test data" \r "Step_6" \b
Goal 6 – Analyse the test data XE "Goal 6 – Analyse the test data" \b
To analyse the test data to produce usability metrics.

Sub-goal 6.1 – Assess and score task output XE "Sub-goal 6.1 – Assess and score task output" \b
To assess and score any task output XE "task output:assessing" s from the test sessions.

Actions to achieve Sub-goal 6.1

· Derive values for Quantity XE “Quantity:mentioned"  and Quality XE “Quality:mentioned"  from the task outputs. The process is described in “Part 4: Guide to Analysing Task Output”.

Sub-goal 6.2 – Produce a session log XE "Sub-goal 6.2 – Produce a session log" \b
To produce a log for each session, of the periods of the task during which specific user and system actions take place.

Actions to achieve Sub-goal 6.2

· Use the DRUM Recording Logger XE "DRUM Recording Logger"  to replay the recordings of the test sessions. Record, in a log for each session, the periods relating to each of the duration measures XE "duration measures:mentioned" .

The procedures described in “Part 5: Guide to Analysing Video Records” enable you to identify, and record in the log, task segments that encompass the duration measures XE "duration measures:mentioned" . These measures include Task Time XE "Task Time:mentioned" , Help Time XE “Help Time:mentioned" , Search Time XE "Search Time:mentioned" , and Snag Time XE "Snag Time:mentioned" .

Sub-goal 6.3 – Derive session metrics XE "Sub-goal 6.3 – Derive session metrics" \b
To derive session metrics from the logs.

Actions to achieve Sub-goal 6.3

1 Input the values of Quantity XE "Quantity:mentioned"  and Quality XE "Quality:mentioned"  for each session to the DRUM Metrics Processor XE "DRUM Metrics Processor"  (inside the Log Processor XE "DRUM Log Processor" ), or, if you have DRUM v3.0 XE “DRUM:v3.0"  or later, you can enter the values in the Recording Logger XE "DRUM Recording Logger" .

2 Use the DRUM Metrics Processor XE "DRUM Metrics Processor"  to calculate the session metric XE "session metrics:mentioned" s from each log of a test session. Store the results in the DRUM database XE "DRUM database:session metrics" .

The procedure for deriving the session metric XE "session metrics:mentioned" s is given in “Part 6: Deriving and Interpreting the Metrics”.

Sub-goal 6.4 – Derive usability metrics XE "Sub-goal 6.4 – Derive usability metrics" \b
To derive usability metric XE "usability metrics:deriving" s from the evaluation data.

Actions to achieve Sub-goal 6.4

· Use the DRUM Evaluation Manager XE "DRUM Evaluation Manager"  to group the session metrics and store in the database. Import the file into a spreadsheet XE "spreadsheet"  or statistical package XE "statistical package"  and calculate the mean values and confidence intervals XE “confidence interval:mentioned"  of the metrics.

The procedure for deriving the usability metric XE "usability metrics:deriving" s is given in “Part 6: Deriving and Interpreting the Metrics”.

Step 7: Produce the usability report XE “usability report:producing"\r”Step_7” s XE "Performance Measurement Method:Step 7" \r "Step_7" \b

 XE "Step 7 – Produce the usability reports” \r "Step_7" \b
Goal 7 – Produce a usability report XE "Goal 7 – Produce a usability report" \b
To produce a report describing the conditions of evaluation, and the results and recommendations.

Sub-goal 7.1 – Report on metrics derived and test conditions XE "Sub-goal 7.1 – Report on metrics derived and test conditions" \b
To produce a report specifying the measured values of the usability metric XE "usability metrics:mentioned" s and the conditions under which they were measured.

Actions to achieve Sub-goal 7.1

1 Prepare a ‘metrics’ report in a word processing package making use of text and data imported from the DRUM database XE "DRUM database:usability report" .

2 In the report, describe the product that was tested, its Context of Use XE “Context of Use:differences with Context of Evaluation"  (CoU), and the Context of Evaluation (CoE). Discuss the effect that any differences between the CoU and the CoE XE "Context of Evaluation:differences with Context of Use"  may have had on the validity of the tests.

3 Describe the usability metric XE "usability metrics:mentioned" s applied and quote the values (means and confidence interval XE “confidence interval:mentioned" s for particular groupings) of those obtained in the tests.

Part 6 describes how the metrics are derived and their values interpreted.

Sub-goal 7.2 – Provide design feedback XE "Sub-goal 7.2 – Provide design feedback" \b
To provide design feedback to the product’s promoters and designers to help them, if necessary, improve the usability of their product.

Actions to achieve Sub-goal 7.2

1 Use the “Information on Hierarchical Task Analysis XE “Hierarchical Task Analysis (HTA):for design feedback" ” in Identifying Usability Design Issues XE "Identifying Usability Design Issues:Hierarchical task Analysis (HTA)"  and from the references in the “Bibliography” to segment the selected evaluation task XE “evaluation tasks:segmenting into core activities" , or tasks, into their ‘core’ activities, and to describe the goals of the tasks, their subtasks, and their activities.

2 Set up or select appropriate analysis schemes corresponding to the results of the HTA in the DRUM Scheme Manager XE "DRUM Scheme Manager" .

3 Repeat Step 6, adding to the session logsDRUM: session logs stored in DRUM XE "DRUM session logs"  the sequence of ‘core’  XE "core activities" (identified by HTA XE “Hierarchical Task Analysis (HTA):identifying ‘core’ activities" ) and ‘extra’ (identified by observation) activities XE "extra activities"  performed by each user in each task.

4 Also add to the logs Problem Descriptions XE "Problem Descriptions:for design feedback"  (see Identifying Usability Design Issues XE "Identifying Usability Design Issues:Problem Descriptions" ) describing ‘snags’ and other problems identified by ‘expert opinion’ rather than by objective observation. This helps diagnose a wide variety of usability defect XE "usability defects:diagnosing through Problem Descriptions" s. Problem Descriptions enable a concise description of the cause and effect of any type of problem encountered by users to be recorded in the log.

5 Prepare a ‘diagnostic’ report in a word processing package recommending how usability can be improved. If you have DRUM XE “DRUM:v3.0"  v3.0 or later, then you can use the Diagnostic Processor XE "DRUM Diagnostic Processor"  in the Log Processor XE "DRUM Log Processor"  to carry out the diagnostic processes of your choice. Data can be imported into statistical package XE "statistical package" s to collate information contained in the logs and the Problem Descriptions to provide more detailed feedback.

6 Discuss the implications of the report with the product designer XE “product designers:discussing report with" s.

Relevant parts of the library

Table 3 below shows which parts of the NPL Usability Library are useful to you at each step in the Performance Measurement Method.

Table 3: Steps in the Performance Measurement Method and relevant parts of the library

Goal
Subgoal
Book in Usability Library


Performance Measurement Handbook
UCA
I
U
D
I
DUG


Part
Appendix





4
5
6
1
2
5




1 – Identify and describe product





(
(

(

2 – Identify and describe users, tasks, and environment





(
(

(

3 – Specify evaluation targets and CoE





(




3.1 – Match CoE to Context of Use






(



3.2 – Produce the Evaluation Plan










3.2.1 – Select the users



(


(

(

3.2.2 – Define the evaluation task
(
R
R
R
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4 – Prepare an evaluation
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4.1 – Prepare the tasks







(
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4.2 – Prepare the users










4.3 – Set up the test environment






(
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5 – Monitor and record users’ performance





(
(

(

6 – Analyse the test data





(




6.1 – Assess and score task output
(









6.2 – Produce a session log

(
R
R
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6.3 – Derive session metrics


(
(




(

6.4 – Derive usability metrics


(
(




(

7 – Produce the usability report










7.1 – Report on metrics derived and test conditions


(

(



(

7.2 – Provide design feedback




(


(
(

UCA
= Usability Context Analysis Guide
IUDI
= Identifying Usability Design Issues
DUG
= DRUM User Guide

CoE = Context of Evaluation

( = Primary relevance
( = Secondary relevance
R = Referred to from primary source
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Introduction

Why read this part – the Quick Guide

This part outlines the performance-based metrics that you can derive from analysing usability session XE “usability sessions:mentioned” s. It describes what you should measure to calculate the metrics; and how you measure it.

It gives you the basic information about how to analyse usability session XE “usability sessions:analysing:mentioned” s. For detailed instructions and theoretical information, it refers you to the relevant sections of “Part 4: Guide to Analysing Task Output” and “Part 5: Guide to Analysing Video Records”.

Relevant steps, goals, and sub-goals

This part gives an overview of parts of Step 6, specifically Sub-goal 6.1 – Assess and score task output, Sub-goal 6.2 – Produce a session log, and Sub-goal 6.3 – Derive session metrics. For more detail of these, however, you should read Parts 4, 5 and 6.

Other sub-goals are mentioned in passing.

Who should read this part

This part is intended for:

· Usability analyst XE "usability analysts:parts of this book to read" s who have had basic training in the Performance Measurement Method

· Evaluation team members XE "evaluation team:parts of this book for e. t. members to read" 
About the Method

When you analyse a usability session XE “usability sessions:analysing:mentioned” , you analyse the task output XE "task output:analysing:mentioned"  which a user produces, and the video record XE "video records:analysing:mentioned"  of the usability session, to derive measures of task performance. Values for performance-based usability metric XE "usability metrics:performance-based" s XE "usability metrics:types:performance-based"  are calculated from these measures.

Note Task output XE "task output:definition"  = Outcome of the interaction between user and system.

Measures

You analyse the task output XE “task output:analysing:mentioned"  that a user produces to measure:

Quantity XE "Quantity:description"  of task output XE “task output:relationship to Quantity" 
How much of the intended output the user attempted

Quality XE "Quality:description"  of task output XE “task output:relationship to Quality" 
How good the attempt is

You analyse the video record XE "video records:analysing:mentioned"  of the usability session XE “usability sessions:mentioned”  to measure:

Task Time XE "Task Time:description"  
How long the user took to complete the task

Unproductive Time XE "Unproductive Time:description" 
How long the user took performing actions that did not contribute to the task output

Note
You may also log activities and problems for design feedback XE "design feedback:mentioned" .
Metrics

From the measures, you can derive the following metrics:

Task Effectiveness XE "Task Effectiveness (TES):description" 
How well the user performed the task

User Efficiency XE “User Efficiency (UE):description" 
How well the user performed the task, and how much time the user needed to perform the task that well

Relative User Efficiency XE “Relative User Efficiency (RUE):description" 
The efficiency of a user compared to the efficiency of an expert performing the same task under the same conditions

Productive Period XE “Productive Period (PP):description" 
The proportion of time the user spent performing actions that contributed to the task output

Figure 3 below shows how the measurements and the metrics interrelate. XE "usability metrics:relationship with measurements" 
Figure 3: Relationship between measures and metrics




Measures and metrics

Measures from analysing task output 
(Sub-goal 6.1) XE "task output:measures" 

 XE "Sub-goal 6.1 – Assess and score task output" \b
To evaluate the performance of tasks, choose tasks that have an outcome you can assess.

For example:

·  XE "evaluation tasks:examples:information retrieval system" When evaluating an information retrieval system, you can ask the user to retrieve specific items of information.

You can then analyse this output to measure how many of the specified items the user retrieved, and how well all the retrieved items met the original requirements.

·  XE "evaluation tasks:examples:drawing package" When testing a drawing package, you might ask the user to reproduce a picture composed of different shapes.

You can then analyse the output to measure how many of the shapes the user reproduced, and how well the shapes that were reproduced match up to the original picture.

·  XE "evaluation tasks:examples:electronic process controller" When evaluating an electronic process controller, you can ask the user to set a fixed number of control parameters to specified values.

You can then analyse the state of the controller at the end of the task to see how many of the parameters had been altered from their default settings and how accurately they had been set to the specified values.

For more examples of tasks and how the output was analysed, see “Case studies” on page 83.

Analysing task output that you can assess in this way gives you measures of Quantity and Quality.

For information about why you analyse task output XE "task output:analysing:reasons for analysing" , see “Why analyse task output ?” on page 69.

Quantity XE "Quantity" \b 
Quantity XE "Quantity:definition"  is defined as the proportion of the task goal XE “task goals:mentioned” s represented in the output of a task.

You measure Quantity by analysing the task output that a user produces in a usability session XE “usability sessions:mentioned” .

Quality XE "Quality" \b 
Quality XE "Quality:definition"  is defined as the degree to which the task goal XE “task goals:mentioned” s represented in the output have been achieved.

You measure Quality by analysing the task output that a user produces in a usability session.

Measures from analysing video records 
(Sub-goal 6.2) XE "video records:measures from analysing" 

 XE "Sub-goal 6.2 – Produce a session log" \b
The video record XE "video records:dividing into action times"  of a usability session XE “usability sessions:mentioned”  can be divided into the times that the user spends performing different types of action. Figure 4 shows the hierarchy of the types of action that the user performs.

Figure 4: Hierarchy of task action XE "task actions:hierarchy"\i\b s




The framed action categories are those you must time. Timing these actions gives you measures of Task Time and Unproductive Time.

Task Time XE "Task Time"\b 
Task Time XE "Task Time:definition"  is the total time that the user spends performing the evaluation task XE “evaluation tasks:mentioned" , from the time that the user starts to attempt the task, to the time when the user indicates that he or she has completed the task.

You measure Task Time XE "Task Time"  by analysing the video record XE “video records:analysing:mentioned”  of a usability session XE “usability sessions:mentioned” .

Unproductive Time XE "Unproductive Time"\b 
Unproductive Time XE "Unproductive Time:definition"  is the total time that the user spends performing actions that do not contribute to the task output XE "task output:mentioned" .

You measure Unproductive Time XE "Unproductive Time"  by analysing the video record XE “video records:analysing:mentioned”  of a usability session XE “usability sessions:mentioned” .

See “Productive and unproductive actions” on page 97.

Components of Unproductive Time XE "Unproductive Time" 
Help Time

 XE "Help Time:definition" Time spent referring to system information XE "system information:user consulting" 
See “Help Time” on page 108.

+

Search Time

 XE "Search Time:definition" Time spent displaying hidden structures of the system without activating anything within them

See “Search Time” on page 110.

+
Snag Time

 XE "Snag Time:definition" Time spent carrying out a negating action XE “negating actions:relationship to Snag Time" , a cancelled action XE “cancelled actions:relationship to Snag Time" , or a rejected action XE “rejected actions:relationship to Snag Time" 
See “Snag Time” on page 112.

Actions you measure as Snag Time

Negating action

 XE “negating actions:definition" An action that completely cancels out a previous action

See “Negating actions” on page 112.

Cancelled action

 XE “cancelled actions:definition" An action that is subsequently cancelled

See “Cancelled actions” on page 116.

Rejected action

 XE “rejected actions:definition" An action that is rejected or ignored by the system

See “Rejected actions” on page 118.

The metrics you derive from the measures 
(Sub-goal 6.3)

Task Effectiveness (TES) XE "Task Effectiveness (TES)"\b 
This metric is a measure of how well a user achieves the goals of an evaluation task XE “evaluation tasks:mentioned" , irrespective of the time needed or the difficulties encountered.

You calculate Effectiveness XE "Effectiveness:calculating"  from the values of Quality XE “Quality:Effectiveness, relationship to"  and Quantity XE “Quantity:Effectiveness, relationship to" , which you measure by analysing the task output XE “task output:mentioned”  that the user produces.

For the formula used to calculate this metric, see “Task Effectiveness” on page 181.

User Efficiency (UE) XE “User Efficiency (UE)"\b 
This metric is determined by two factors:

· How well the user achieved the goals of an evaluation task XE “evaluation tasks:mentioned"  (Task Effectiveness XE "Task Effectiveness (TES)" )

· How much time the user needed to be that effective

You calculate User Efficiency from the values of Task Effectiveness XE "Task Effectiveness (TES):relationship to User Efficiency (UE)"  and Task Time XE "Task Time:relationship to User Efficiency (UE)" . You measure Task Time by analysing the video record XE “video records:analysing:mentioned”  of the usability session XE “usability sessions:mentioned” .

For the formula used to calculate this metric, see “User Efficiency” on page 183.

Relative User Efficiency (RUE) XE “Relative User Efficiency (RUE)"\b 
This metric indicates the position on the learning curve that any user has reached. It is the ratio of the User Efficiency XE “User Efficiency (UE)"  of the user to the User Efficiency of an expert user performing the same task under the same conditions.

For the formula used to calculate this metric, see “Relative User Efficiency” on page 185.

Productive Period (PP) XE “Productive Period (PP)"\b 
This metric is the proportion of time a user spends progressing towards his or her goal.

You calculate the Productive Period XE “Productive Period (PP)"  from the values of Productive Time XE "Productive Time:relationship to Productive Period (PP)"  and Task Time XE "Task Time:relationship to Productive Period (PP)" , which you measure by analysing the video record of a usability session.

However, you do not measure the Productive Time directly. Instead, you measure the amount of time a user spends in unproductive actions (Unproductive Time) and subtract this from the Task Time.

For the formula used to calculate this metric, see “Productive Period” on page 184.

Analysing usability sessions XE "usability sessions:analysing" \r "UsabilitySessionsAnalysing" \b  – an overview

Stages of analysis XE "usability sessions:analysing:stages" \b 
Familiarity with the product and task make it easier for you to follow what the user is doing, and to predict and identify problems.

Analysing a usability session can be divided into the following stages:

· Familiarising yourself with the product

· Familiarising yourself with the task

· Attending the usability sessions (if possible)

· Analysing the task output XE "task output:analysing:mentioned" 
· Analysing the video record XE “video records:analysing:mentioned” s

Familiarising yourself with the product XE "usability sessions:analysing:product familiarisation" \b 
· Talk to the designers XE "product designers:evaluators talking to (familiarisation with product)" . XE "evaluators:product designers:e. talking to" 
· Gain hands-on experience. XE "evaluators:gaining hands-on experience" 
· Examine the system information XE "system information:evaluator examining" 

 XE "evaluators:system information, e. examining" .

See “Familiarisation with product and task” on page 121.

Familiarising yourself with the task XE "usability sessions:analysing:task familiarisation" \b 
· Examine the task instruction XE "task instructions:evaluator examining" s XE "evaluators:task instructions:e. examining" .

· Attempt to carry out the task. XE "evaluators:task, e. attempting" 
See “Familiarisation with product and task” on page 121.

Attending the usability sessions XE "usability sessions:analysing:attending session" \b 
· View the session while it is recorded.

· Make notes of any problems that you observe, and any events that you find difficult to interpret.

· Discuss the session with the user afterwards to clarify any points and obtain design feedback XE "design feedback:from user" .

Appendix 5 contains some useful practical guidelines.

Analysing task output – Sub-goal 6.1 XE "task output:analysing" \b

 XE "usability sessions:analysing:analysing task output" \b 

 XE "Sub-goal 6.1 – Assess and score task output" \b
· View the task output XE "task output:viewing"  that the user produces.

· Measure how much of the specified output has been produced.

· Measure how good the output is compared to the ideal output.

· Calculate the metrics.

“How to analyse task output – Sub-goal 6.1” on page 57 gives some details. For more information about these stages, see “How to analyse task output – Sub-goal 6.1” on page 75 in Part 4.?? Remove soft return in xref after compilation!
Analysing video records XE "usability sessions:analysing:analysing video records" \b 
· View the tape.

See “Suggested approach for analysing tapes” on page 123.

· Log the time periods (Sub-goal 6.2) XE "Sub-goal 6.2 – Produce a session log:mentioned" .

See “How to measure times from video records – Sub-goal 6.2” on page 57 for some details and “Categorising and measuring session time – Sub-goal 6.2” on page 101 for a comprehensive treatment. ?? Remove soft return in xref after compilation!
· Calculate the metrics (Sub-goal 6.3) XE "Sub-goal 6.3 – Derive session metrics:mentioned" .

See “Deriving the metrics” on page 155.

· Log the activities for diagnostic purposes (Sub-goal 7.2).  XE "Sub-goal 7.2 – Provide design feedback:mentioned" 
· Log any problems for diagnostic purposes (Sub-goal 7.2).  XE "Sub-goal 7.2 – Provide design feedback:mentioned" 
See “Problem Descriptions XE "Problem Descriptions" ” in Identifying Usability Design Issues XE "Identifying Usability Design Issues:Sub-goal 7.2" .

Analysing task output and video records

How to analyse task output – Sub-goal 6.1 XE "task output:analysing"\b 

 XE "Sub-goal 6.1 – Assess and score task output"\b 
Measures from task output

Measuring Quantity and Quality of task goal XE “task goals:mentioned”  achievement involves some subjective judgement. A team familiar with the task and the requirements of the product should decide the judgmental criteria. The criteria must be documented, and implemented as a scoring procedure to be followed by the analyst.

Quantity is a measure of the number of task goals attempted by a user as a proportion of the total number of task goals.

For a detailed description of how to measure Quantity, see “Quantity” on page 78.

Quality is a measure of how good each goal represented in the task output XE “task output:relationship to Quality"  is, compared to the ideal goal.

For a detailed description of how to measure Quality, see “Quality” on page 79.

Metrics from task output

Task Effectiveness XE “Task Effectiveness (TES):mentioned”  is calculated  XE "Effectiveness:calculating"\b as the product of Quantity XE “Quantity:Effectiveness, relationship to"  and Quality XE “Quality:Effectiveness, relationship to" .

Where the evaluation task XE "evaluation tasks:weighting subtasks"  is broken down into a number of subtasks for which Task Effectiveness can be calculated independently, the relative importance of the subtasks should be assessed. You then assign an appropriate weighting to each subtask in calculating the overall Task Effectiveness.

For the formula of Task Effectiveness, see “Task Effectiveness” on page 181.

How to measure times from video records – 
Sub-goal 6.2

Overview

Index tags moved from heading 2 above. XE "video records:analysing"\b 

 XE "Sub-goal 6.2 – Produce a session log" \bWhen you analyse a video record, you identify and analyse the times that the user spends performing different types of action. The following steps describe how to measure these times:

1 Identify the times when the user performs an action.

2 Categorise the action. XE "task actions:categorising:mentioned" 
3 Time the action. XE "task actions:timing:mentioned" 
The rest of this chapter outlines how to categorise and time the actions. Figure 5 on page 59 shows a decision tree of categorisation.

Figure 5: Decision tree to categorise actions XE "task actions:categorising" \b \i 



Measuring times

All types of time are measured in the same way.

Period start point XE "period start point:definition" 
Timing begins when the user or system starts to perform the first action in the series.

Period end point XE "period end point:definition" 
Timing ends when the user or system starts to perform the following action.

Grouping actions of the same type

Actions XE "task actions:amalgamating consecutive actions of the same type"  of the same type may be grouped together to give one single period.

To reduce the analysis time of a video record XE “video records:analysing:mentioned” , the recommended minimum length for a single or grouped period is

5 seconds  XE "five second rule" or 1%  XE “one per cent rule:effect on metrics” of task time, whichever is less.

See “Amalgamating consecutive actions of the same type” on page 104.

Note
Applying this recommendation does not significantly affect the values of the metrics. XE "five second rule:effect on metrics" 
Task Time XE "Task Time"\b 
Task Time begins when the user starts to interact with the product (or refers to system information) and ends when the user indicates he or she has finished (or begins a terminating action).

For details, see “Task Time” on page 107.

Help Time XE "Help Time"\b 
Help Time begins when the user starts to refer to system information and ends when the user starts to interact with the system or to refer to task instructions.

For details, see “Help Time” on page 108.

Search Time XE "Search Time" \b 
Search Time begins when the the user brings up a hidden structure (e.g. a drop-down menu) and ends when the user activates an item within that structure or starts a new action.

For details, see “Search Time” on page 110.

Snag Time XE "Snag Time:negating action"  - negating action XE “negating actions" \b 
A negating action starts when the user starts an action that completely negates or cancels a previous action. It ends when the user starts a new action.

For details, see “Negating actions” on page 112.

Snag Time XE "Snag Time:cancelled action"  - cancelled action XE “cancelled actions" \b 
A cancelled action starts when the user starts an action that is subsequently cancelled and ends when the user starts a new action.

Note Only the cancelled action and the negating action XE “negating actions:mentioned"  are included in Snag Time and not the Productive Time XE "Productive Time:interspersing cancelled and negating actions"  in between.

For details, see “Cancelled actions” on page 116.

Snag Time XE "Snag Time:rejected action"  - rejected action XE “rejected actions"\b 
A rejected action starts when the user starts an action that is rejected or ignored by the system and ends when the user starts a new action.

For details, see “Rejected actions” on page 118.

Relationship between types of time

Figure 6 on page 62 shows an example of a session XE "usability sessions:profile"  profile and demonstrates the hierarchy between the different types of time.

Figure 6: Example of a usability session profile XE "usability sessions:profile"\i\b 



Note: There are no gaps between different times, and there is no overlapping. This is because each time is measured from the start of an action. See “Measuring all types of time“ on page 104.
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Introduction

Why read this part of the handbook

This part of the handbook describes how to analyse the task output XE "task output:analysing:reasons for analysing"  produced by users in a usability session XE "usability sessions:mentioned" .

It describes the reasons for analysing task output XE "task output:analysing:reasons for analysing"  and explains how to carry out the analysis.

The last chapter, “Case studies” on page 83, gives examples of analysing task output.

Relevant steps, goals, and sub-goals

This part primarily describes Sub-goal 6.1 – Assess and score task output XE "Sub-goal 6.1 – Assess and score task output:mentioned"  in Step 6 XE "Step 6 – Analyse the test data:mentioned"  of the Performance Measurement Method.

It also relevant to Sub-goal 3.2.2 – Define the evaluation task XE "Sub-goal 3.2.2 – Define the evaluation task:mentioned"  in Step 3 XE "Step 3 – Specify the evaluation targets and Context of Evaluation:mentioned" . Part of achieving this sub-goal requires you to ensure that the tasks you choose have observable outputs that enable you to measure Quantity and Quality.

Who should read this part

This part is intended mainly for:

· Usability analysts XE "usability analysts:parts of this book to read"  who have had basic training in the Performance Measurement Method

· Evaluation team members XE "evaluation team:parts of this book for e. t. members to read" 
If you are new to the Method, read Part 3 first to get an overview.

The above page break is to produce a numbered ‘spare’ page.
Why analyse task output ?

 XE "task output:analysing:reasons for analysing" \r "WhyAnalyseTaskOutput" \b 
Overview

The MUSiC XE "MUSiC:definition of usability"  project defined usability as the extent to which a product can be used with efficiency and satisfaction* by specific users to achieve specific goals in specific environments.

The Performance Measurement Method provides a way of measuring the efficiency of users by analysing the performance of users in achieving particular goals.

Users are set tasks that involve trying to achieve certain task goal XE "task goals:mentioned" s in the form of an output that can be analysed.

Note
Task output XE "task output:definition"  = Outcome of the interaction between user and system

For example:

· When testing a drawing package, you might ask the user to reproduce a picture composed of different shapes. The task output XE "task output:examples:drawing package"  would be the printout of the picture.

· When testing a VCR (Video Cassette Recorder), you might ask the user to program the VCR to record a particular television program. The task output XE "task output:examples:VCR"   would be the state of the VCR after the user has completed the task.

To measure how well the users have achieved the task goal XE "task goals:mentioned" s,  you analyse the task output that users produce.

You then use the values obtained from analysing the output to calculate performance-based metrics, which measure how effectively and efficiently users can use the product under analysis.

The effectiveness and efficiency with which users achieve specified task goal XE "task goals:mentioned" s are core components of usability.

To obtain metrics of Task Effectiveness and User Efficiency, you must quantify the achievement of these task goals, by analysing task output.

The following sub-sections explain what you measure in the usability session XE "usability sessions:mentioned" , and briefly describes what metrics you can calculate from the values obtained and what they mean in terms of usability.

* Satisfaction is measured using psychometrics - see the SUMI User Handbook XE "SUMI:SUMI User Handbook"  for details.

Measures derived

Quantity XE “Quantity” \b and Quality XE “Quality” \b
You analyse the task output produced by a user in a usability session XE "usability sessions:mentioned"  to measure values of Quantity and Quality.

Quantity XE “Quantity:definition”  
The proportion of the task goal XE "task goals:mentioned" s represented in the output of a task.

Quality XE “Quality:definition”  
The degree to which the task goal XE "task goals:mentioned" s represented in the output have been achieved.

Metrics derived

Task Effectiveness (TES) XE "Task Effectiveness (TES)" \b
You use the values of Quantity XE "Quantity:relationship to Task Effectiveness (TES)"  and Quality XE "Quality:relationship to Task Effectiveness (TES)"  to calculate the Task Effectiveness of the user.

Task Effectiveness XE "Task Effectiveness (TES):definition" 
A metric that gives a measurement of how well a user achieves the goals of an evaluation task XE “evaluation tasks:relationship to Task Effectiveness (TES)” , irrespective of the time needed or the difficulties encountered.

Associated metrics

Analysing task output is essential to calculate the following metrics, because they both require a value for Task Effectiveness.

However, both require a value for Task Time so these metrics cannot be calculated from analysing task output alone.

You measure Task Time XE "Task Time:measuring"  by analysing the video record XE "video records:analysing:mentioned"  of a usability session XE "usability sessions:mentioned"  (or by other means of timing how long it takes the user to perform a task – for example, by using a stopwatch during a usability session).

Analysing video records is described in “How to analyse video records” on page 121.

User Efficiency (UE) XE “User Efficiency (UE)" \b
You calculate the metric User Efficiency using the values of Task Effectiveness and Task Time (how long the user took to perform the task).

User Efficiency is determined by two factors:

· How well the user achieves the goals of the evaluation task XE “evaluation tasks:relationship to Task Effectiveness (TES)”  (Task Effectiveness XE "Task Effectiveness (TES):relationship to User Efficiency (UE)" )

· How much time the user needs to be that effective

See “User Efficiency” on page 183.

Relative User Efficiency (RUE) XE “Relative User Efficiency (RUE)" \b
Apart from measuring the Efficiency of a user in performing a task, analysing task output can also be used to calculate the usability metric Relative User Efficiency,  which indicates the position on the learning curve that any user has reached.

Relative User Efficiency XE “Relative User Efficiency (RUE):definition" 
The ratio of the User Efficiency of the user to the User Efficiency of an expert user performing the same task under the same conditions.

See “Relative User Efficiency” on page 185 for details.

Summary

Analysing the task output produced in a usability session XE "usability sessions:mentioned"  provides quantitative data required for performance-based analysis of usability.

When you analyse task output, you measure:

· Quantity XE "Quantity:mentioned"  (how many goals the user attempts)

· Quality XE "Quality:mentioned"  (how successfully the user completes those goals) 

of the task output  that the user produces.

You then use these values to calculate the performance-based metrics:

· Task Effectiveness XE "Task Effectiveness (TES):mentioned" 
· User Efficiency

· Relative User Efficiency

Task Effectiveness XE "Task Effectiveness (TES):mentioned"  and User Efficiency XE “User Efficiency (UE):mentioned"  are measures of core components of the usability of the product under test.

Relative User Efficiency XE “Relative User Efficiency (RUE):as a measure of learnability"  is an indicator of the learnability of a system.

Above page break is to produce a numbered even page.

How to analyse task output – 
Sub-goal 6.1 XE "task output:analysing" \r "HowToAnalyseTaskOutput" \b 

 XE "Sub-goal 6.1 – Assess and score task output" \r "HowToAnalyseTaskOutput" \b 
The requirements for analysing task output XE "task output:analysing:requirements" \bs

For the values obtained by analysing task output to be meaningful, they need to be repeatable and reproducible; therefore, you use objective measures wherever possible.

However, with some tasks, the Quality XE "Quality:measuring:subjective judgement"  of a task output can only be measured by experts making agreed subjective assessments.

For more information, see “Quality” on page 79 or “Case studies” on page 83.

The essential requirements of the approach used to analyse task outputs in the Performance Measurement Method are:

· The evaluation team XE "evaluation team:evaluation task, choosing"  must choose an evaluation task XE “evaluation tasks:tangible outputs:need for”  where the outcome of the interaction provides tangible outputs that can be studied without the presence of the user.

· Before the usability session XE "usability sessions:mentioned" s take place, the evaluation team XE "evaluation team:task goals:identifying"  must identify the goals of the evaluation task and how the users will represent them in the task outputs (Sub-goal 3.2.2) XE "Sub-goal 3.2.2 – Define the evaluation task" .

· Before the usability session XE "usability sessions:mentioned" s take place, the evaluation team XE "evaluation team:task goals:attempted, deciding"  must decide what counts as an attempted goal XE "task goals:attempted:deciding"  in the output and what constitutes the ideal representation of each goal in the output.

Dependent and independent subtasks

The evaluation task may consist of a number of subtasks which can be dependent on, or independent of, each other.

Dependent subtasks XE "evaluation tasks:subtasks:dependent" 

 XE "subtasks:dependent" 

 XE "dependent subtasks" 
Subtasks are dependent when the goals of a subtask can only be achieved if the goals of the previous subtasks have also been achieved, and the output of all the subtasks combines to form a single task output XE "task output:mentioned" .

Example:

In an evaluation of a word processor running on a desk top computer, users were asked to:

1 Find and import a text file

2 Make a number of corrections and additions to the file

3 Amalgamate the file with another, formatting the result

4 Print the amalgamated file

Scoring procedures XE "scoring procedures:dependent subtasks" 
When you are measuring the Quantity XE "Quantity:measuring:mentioned"  and Quality XE "Quality:measuring:mentioned"  of the goals achieved during a session of dependent subtasks, you should design a single scoring procedure XE "task goals:scoring procedure:dependent subtasks"   XE "evaluation tasks:subtasks:dependent:scoring procedure" to assess the overall Quantity and Quality of the final task output XE "task output:mentioned" 

 XE "dependent subtasks:scoring procedure" .

Restart points XE "restart points" \b
If the evaluation task has dependent subtasks that have a maximum time limit XE "task completion:time limit:interruption by evaluator" 

 XE "task completion:time limit:restart points" , you may need to prepare restart points. If a user exceeds the maximum time limit for a subtask, then the evaluator must interrupt the user. With a prepared restart point, the evaluator can ask the user to continue as if they had completed the previous subtask successfully.

Independent subtask XE "independent subtask" s XE "evaluation tasks:subtasks:independent" 

 XE "subtasks:independent" 
Subtasks are independent when the goals of a subtask can be achieved without the goals of the previous subtasks being achieved, and each subtask produces a separately identifiable output.

Example:

In an evaluation of a computerised telephone system, users were asked to:

1 Set up a conference call to parties A and B

2 Transfer another call from C to D

3 Divert their own phone to a different extension

Scoring procedures XE "scoring procedures:independent subtasks" 
When you are measuring the Quantity XE "Quantity:measuring:mentioned"  and Quality XE "Quality:measuring:mentioned"  of the goals achieved during a session of independent subtasks, you should design a scoring procedure XE "task goals:scoring procedure:independent subtasks"   XE "evaluation tasks:subtasks:independent:scoring procedure" to assess the output of each subtask independently, and a procedure for combining the individual subtask Quantity and Quality values into overall session Quantity and Quality values.

You will need to consider the relative importance of the various subtasks and decide whether their Quantity and Quality values should be equally weighted or biased when combining them into single percentage values.

Quantity XE "Quantity" \b
What is the Quantity of task output XE “task output:relationship to Quantity" ?

Quantity is a measure of the amount of a specified task that a user attempts. It is defined as the proportion of the task goal XE "task goals:relationship to Quantity" s represented in the output of a task.

Specifying Quantity XE "Quantity:specifying" \b
1 Break the overall task down into a number of task goal XE "task goals:dividing task into" s of approximately equal importance.

2 Identify how the user will represent the goals in the task output XE "task output:task goals, representing" .

3 Decide what counts as an attempted goal.  XE "task goals:attempted:deciding" 
Measuring Quantity XE "Quantity:measuring" \b
1 Count the number of attempted goals represented in the task output produced by a user.

2 Record this count as a percentage of the total number of goals set.

The Quantity measure must not include any assessment of how successfully the user has represented the goals in the output because you measure this separately as Quality XE "Quality:mentioned" .

The requirements for measuring Quantity XE "Quantity:measuring:requirements" 
The essential requirements of this goal-oriented approach to measuring the Quantity of an evaluation task that a user completes are as follows:

· The evaluation team XE "evaluation team:evaluation task, choosing"  must choose an evaluation task XE "evaluation tasks:tangible outputs:need for"  that provides a tangible output that can be studied without the presence of the user (Sub-goal 3.2.2). XE "Sub-goal 3.2.2 – Define the evaluation task" 
Examples of tangible outputs XE "evaluation tasks:tangible outputs:examples"  are:

· Printed documents

· Users' hand-written notes

· Information saved and accessible in a computer

· States in a process that can be monitored

· Before the usability session XE "usability sessions:mentioned" s take place, the evaluators must identify the goals of the evaluation task XE “evaluation tasks:task goals:identifying”  and how the user will represent them in the task output XE "task output:task goals, representing" .

Examples of goals  XE "task goals:examples" and how the user will represent them are that the user must:

· Correct ten mistakes in a document. The characteristic of each mistake is defined so that its presence can be observed in the document.

· List on paper all the items in a database that match a defined search profile.

· Set six control parameters in a chemical process to specified values.

· The evaluation team XE "evaluation team:task goals:attempted, deciding"  must decide what will count as an attempted goal in the task output.

Examples of attempted goals (using the task goal XE "task goals:attempted:examples" s listed above):

· Any mistake that the user has altered in any way

· Any item that matches the search profile

· Any parameter that the user has changed from the default setting

Quality XE "Quality" \b
What is the Quality of task output XE “task output:relationship to Quality" ?

Quality is a measure of how good the task goal XE "task goals:relationship to Quality" s represented in the output are compared to their ideal representation. It is defined as the degree to which the task goals represented in the output have been achieved.

Objective and subjective Quality

For the values obtained by analysing task output to be meaningful, they need to be repeatable and reproducible; therefore, objective measures are used wherever possible.

However, sometimes subjective assessments by a panel of experts have to be used for the following reasons:

· It is possible to define certain objective aspects of quality, but many aspects are subjective and cannot easily be defined.

· ‘Objective quality’  XE "Quality:objective quality" can be expressed in terms of the output's fitness for use and its conformance to requirements. ‘Subjective quality’ XE "Quality:subjective quality"  can only be judged and is therefore measured in terms of a particular judge's opinion.

· For a user of information technology, ‘subjective quality’ changes over time as the user gains more experience with a particular technology. Also, as the technology matures, users' expectations change.

To ensure that results are repeatable, reproducible, and impartial in cases where subjective measurements are necessary, the evaluation team XE "evaluation team:objective procedures, specifying"  must specify objective procedures that the experts assessing the output must follow.

Specifying Quality XE "Quality:measuring" \b
For each of the goals specified for measuring Quantity:

1 Decide what constitutes an ideal output of each goal.

2 Specify a scoring procedure XE "task goals:scoring procedure"  for measuring how good the output of each goal is compared to its ideal, that also takes into account any output that was not asked for. If the task goal XE "task goals:scoring procedure:weighting" s vary in importance, a weighting can be applied.

Measuring Quality XE "Quality:measuring" \b
1 Measure how good the output of each goal attempted by the user is compared to its ideal output by applying the scoring procedure XE "task goals:scoring procedure" .

2 The total Quality for the task is then the sum of Quality points achieved as a percentage of the maximum Quality points possible for those goals attempted.

The Quality measure must not include any assessment of how many of the task goals the user has produced in the output because you measure this separately as Quantity XE "Quantity:mentioned" .

The requirements for measuring Quality XE "Quality:measuring:requirements for" 
The essential requirements of this goal-oriented approach to measuring the Quality of the output that a user produces are:

· The evaluation team must decide what constitutes the ideal representation of each task goal  XE "task goals:ideal representation" identified for Quantity.

Examples of ideal outputs (using the task output XE "task output:ideal task outputs:examples" s listed for “The requirements for measuring Quantity“ on page 78) are:

· Each of the altered mistakes is properly corrected with no other changes to the document.

· No other items are in the list other than those that match the search profile.

· Each of the adjusted parameters is set to the specified values.

· The evaluation team XE "evaluation team:Quality, deciding how to measure"  must decide how to measure the Quality of a user's task output.

Examples of decisions that the evaluation team must make are:

· How to compare the Quality of attempted task goal XE "task goals:attempted:comparing Quality" s with that of the ideal task goals

· How to assess the decrease in Quality XE "Quality:measuring:unspecified output"  caused by items present in the output that were not specified as task goals

Calculating Task Effectiveness XE "Task Effectiveness (TES):calculating" \b 
Once you have measured Quality and Quantity, you can calculate Task Effectiveness (TES).

If you are using DRUM:

1 Analyse the video records (see Part 5).

2 Enter the Quantity and Quality values in the DRUM Recording Logger XE "DRUM Recording Logger" . (See the DRUM User Guide  XE "DRUM User Guide:mentioned" and Part 6.)

DRUM will produce a value for Task Effectiveness in the Metrics Processor.  XE "DRUM Metrics Processor" 
If you cannot use DRUM or you want to calculate Task Effectiveness immediately, then “Task Effectiveness” on page 181 gives the formula required.

Above page break is to produce a numbered even page.

Case studies

The following case studies give real-life examples of how to choose task outputs and develop criteria for measuring Quantity and Quality.

Case 1 – Process controller XE "case studies:process controller” 
Overview

This case concerns the evaluation of the usability of an electronic process controller. The task was for the user to set a fixed number of control parameters to specified values.

In this usability test, the task output was the state of the process controller at the end of the task.

Because the control parameters had default settings and the user's task was to change the settings, it was easy to see how many of the goals the user had attempted (how many parameters had changed from their default), and so Quantity XE "Quantity:measuring:case studies"  could be measured objectively.

Because the difference between the ideal output and the user's output could be derived mathematically, Quality XE "Quality:measuring:case studies"  could also be measured objectively.

A summary of the analysis

Product

A computer simulation XE “simulations:case studies"  of an electronic process controller used to commission and control the settings of a gas-fired furnace

Users XE “users:case studies" 
Gas furnace commissioning engineers

Physical environment XE "environment, physical:case studies" 
A usability laboratory containing the desk-top computer on which the simulation was mounted and a panel of mechanical pointers representing the control valves

Evaluation task XE "evaluation tasks:case studies" 
To follow the commissioning procedure

Task goal XE "task goals:case studies" s

To set a fixed number of the control parameters to specified values within acceptable limits of accuracy

Task output XE "task output:case studies" 
The state of the process controller at the end of the task

What counted as an attempted task goal XE "task goals:attempted" 
The alteration of a control parameter from its default value

Quantity XE "Quantity:case studies"  of attempted task goal XE "task goals:attempted" s

Measured objectively as the percentage of the control parameters whose values had been altered from their default values by the end of the task

For example:

Ten control parameters had to be set.

At the end of the task, the user had altered nine parameters.

Quantity was recorded as 90%.

Quality XE "Quality:case studies"  of the task output XE "task output:case studies" 
Measured objectively as the variation between the values specified for the control parameters and the values set by the user. Each value set outside a specified tolerance reduced the Quality by an amount proportional to the error.

For example:

Ten control parameters had to be set.

At the end of the task, nine were no longer at their default settings.

Of these nine:


Seven were set within tolerance


One was 2% outside its tolerance margin


One was 5% outside its tolerance margin

Each goal attempted is marked out of 100, and the results combined to give an overall measure of Quality.

A parameter with a 10% or greater error would give a Quality measure of zero.

Hence, Quality XE "Quality:formula:example"  was recorded as:






where 9 = the number of goals attempted.

Note
If all ten control parameters had been set, but each with a 10% or more error, then Quality would have been recorded as zero.

Case 2 – Holiday information system XE "case studies:holiday information system" 
Overview

This case concerns the evaluation of the usability of a multimedia holiday information system used by the general public in travel agencies.

The task was for the user to identify all the hotels in the database with specified characteristics (such as in a particular country, within a particular price range, and with a swimming pool). Because only four of the hotels in the database were known to meet the specifications, the goals of this task were for the user to identify these four hotels.

In this usability test, the output was a list on paper of the names of the hotels that the user identified.

The evaluation team XE "evaluation team:task goals:attempted:example"  decided that an attempted task goal XE "task goals:attempted:case studies"  would be the name of one of the four 'correct' hotels. Although this decision was made subjectively, Quantity XE "Quantity:case studies"  could then be measured objectively.

The team also decided that for every 'incorrect ' hotel appearing in the list, the Quality XE "Quality:case studies"  was reduced by an amount representing the number of characteristics of the hotel that did not match those specified. Again, this was a subjective decision, but once the decision had been made, it was possible to measure Quality objectively.

A summary of the analysis

Product

A multimedia holiday information system providing information about hotels at a number of resorts in five European countries

Users XE “users:case studies" 
Members of the general public from the Loughborough area in the United Kingdom

Physical environment XE "environment, physical:case studies" 
A simulated office in a usability laboratory

Evaluation task XE "evaluation tasks:case studies" 
To identify all the hotels in the database with specified characteristics

The characteristics specified were that the hotel should:

· Be in France

· Be in the luxury price range

· Have a child minding service and a swimming pool

· Be near a golf course

Task goal XE "task goals:case studies” s

Because only four hotels in the database were known to possess all the specified characteristics, the goals of the task were for the user to identify these four hotels.

Task output XE "task output:case studies” 
A list written on paper of all the hotels that a user identified

What counted as an attempted task goal XE "task goals:attempted:case studies" 
The presence in the list of one of the four hotels

Quantity XE "Quantity:case studies”  of attempted task goals

Measured using objectively applied rules as the percentage of the four hotels appearing in the user’s list. The presence of any one of the four represented 25% of the goals being achieved.

Quality XE "Quality:case studies”  of the task output XE "task output:case studies" 
Measured objectively using objectively applied rules.

Maximum Quality (100%) was considered to have been attained if no hotels other than at least one of the ‘correct’ four appeared in the list.

For every ‘incorrect ’ hotel appearing in the list the Quality was reduced by an amount representing the number of characteristics of the hotel that did not match those specified.

Every ‘incorrect ’ characteristic reduced the Quality by 2%. For example, one hotel in the list in the ‘incorrect ’ price band and without a swimming pool resulted in Quality being recorded as 96%.

Case 3 - Drawing package XE "case studies:drawing package" 
Overview

This case concerns the evaluation of the usability of a software drawing package.

The task was for the user to copy a diagram containing a specified number of features.

In this usability test, the output was the completed diagram printed out on paper.

The evaluation team XE "evaluation team:task goals:attempted:example"  decided that an attempted task goal XE "task goals:attempted:case studies"  would be one of the specified features existing in the output.

However, it was not possible to define exactly what would count as representing a specified feature, although a standard scoring procedure XE "task goals:scoring procedure"  was defined. Therefore, Quantity XE "Quantity:measuring:subjective judgement"  was measured subjectively by independent assessors.

Quality XE "Quality:measuring:subjective judgement"  also could only be measured subjectively by a panel of experts assessing and rating the success with which each user had reproduced each feature attempted.

The average rating given by the experts was recorded as the Quality.

To be eligible as an expert, the assessor needed to have considerable experience of the task and the package under test.

A summary of the analysis

Product

A software drawing package

Users XE “users:case studies" 
Computer scientists at the National Physical Laboratory

Physical environment XE "environment, physical:case studies" 
A computer workstation in a simulated office in a usability laboratory

Evaluation task XE "evaluation tasks:case studies" 
To produce a computer-generated copy of a hand-drawn circuit diagram

Task goal XE "task goals:case studies" s

To reproduce all the features in the original diagram

The features consisted of specified items such as:

· A title for the diagram

· The electronic components of the circuit diagram

· Labels for the components

· The wiring of the diagram

Task output XE "task output:case studies" 
The diagram printed out on paper

What counted as an attempted task goal XE "task goals:attempted:case studies” 
A feature of the original diagram present in the output of the user

Quantity XE "Quantity:case studies"  of attempted task goals

Measured subjectively as the percentage of the specified features that were identified by an independent panel of assessors as being present in the output

Quality XE "Quality:case studies"  of the task output XE "task output:case studies" 
Measured subjectively by a panel of experts assessing and rating the success with which each user had produced each feature attempted.

To achieve consistency in these subjective assessments of Quantity XE "Quantity:subjective assessments"  and Quality XE "Quality:subjective assessments” , a standard scoring procedure XE "task goals:scoring procedure"  was agreed with the panel and defined before their assessments.

This procedure specified:

· The minimum requirement for a feature to be identified as an attempted task goal XE "task goals:attempted:minimum requirement"  in the output

· How each feature was to be rated as a percentage of the best that could be achieved with the package

Quantity and Quality were quoted as the average of the experts’ ratings.

Part 5:
Guide to Analysing Video
Records XE "video records:analysing" \r "GuideAnalysingVideoRecords" \b 
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Introduction

Why read this part

This part describes a method of categorising and measuring session time. From these measures, you can derive various metrics.

“Understanding session time” on page 97 provides an overview of the different types of actions that you need to identify.

The methods of identifying and measuring the different periods of session time must be:

· Based on objective observation, so that any usability analyst XE "usability analysts:mentioned"  can provide the same set of results given the same usability session XE "usability sessions:mentioned" 
· Straightforward and relatively quick to apply

· Applicable to test any type of system

· Useful in interpreting the difficulties encountered by users during usability session XE "usability sessions:mentioned" s

The method described in this part meets these criteria as closely as possible.

“Categorising and measuring session time – Sub-goal 6.2” on page 101 explains the general method for categorising and timing the different types of action.

“Detailed descriptions of periods” on page 107 gives more detailed descriptions of the types of actions and precise measurement instructions.

“How to analyse video records” on page 121 outlines a basic method for analysing videotapes.

“Further examples of Help, Search, and Snag Time” on page 131 gives detailed examples of different types of time and “Example usability sessions” on page 143 gives simplified accounts of two usability sessions.

Relevant steps, goals, and sub-goals

This part is relevant to Step 6 – Analyse the test data XE "Step 6 – Analyse the test data:mentioned"  in the Performance Measurement Method. In particular, it describes Sub-goal 6.2 – Produce a session log. XE "Sub-goal 6.2 – Produce a session log:mentioned" 
Who should read this part

This part is mainly intended for:

· Usability analysts XE "usability analysts:parts of this book to read" 
· Evaluation team members XE "evaluation team:parts of this book for e.t. members to read " 
If you are new to analysing usability sessions, read Part 3 first, to gain an overview.

If you are following the Method to evaluate a product, you should have just completed Part 4. If you have not, then read that part first, to show you how to analyse task output.

Experienced analysts can use this part for reference.

The above page break is to force a numbered ‘spare’ page.

Understanding session time

Introduction

Usability session XE "usability sessions:description"  is used as a general term, referring to the time each user spends with the usability analyst XE "usability analysts:mentioned" .

The period may include time when a user is being trained to use a product, practising with the product, having the task explained, carrying out the task, filling out questionnaires about the system, or providing verbal feedback about the system.

Within the usability session, we are particularly interested in accurately identifying and measuring the time spent on a number of specific types of actions. This chapter provides an overview of the different types of actions that you need to time.

Task Time XE “Task Time” \b
When you analyse the video record XE "video records:analysing:mentioned"  of a usability session, first identify and measure the time the user takes to perform the task. This period is known as Task Time.

During Task Time, the user interacts with a system and performs a series of actions to progress towards the task goal XE "task goals:mentioned" s.

At the end of Task Time, the user and system will have produced the task output XE "task output:mentioned" , which can be examined (by an analyst or a panel of experts) to determine how effectively the task goals have been achieved.

The entire set of actions that the user and system perform during Task Time are known as task action XE "task actions:mentioned" s. These are actions that the user and/or system perform, which can be described without reference to the specific task.

Examples are pressing a key, moving a mouse, using a computer manual, or displaying a system message.

Do not confuse task actions with higher level groupings of actions, known as task activities, which you may have to identify as part of the Hierarchical Task Analysis XE "Hierarchical Task Analysis (HTA):mentioned" .

Productive and unproductive actions

The specific actions undertaken during the task depend on the nature of the system. However, task action XE "task actions:categorising" s can always be categorised either as productive actions, which contribute to task output XE "task output:mentioned" , or as unproductive actions, which do not contribute to task output.

Actions  XE "productive actions:examples" that are considered to contribute are those that:

· Produce items that can be seen in the task output XE "task output:mentioned"  – for example, producing a line in a diagram

· Are necessary to produce such items – for example, selecting the line drawing tool

· Acquire information that helps produce task output XE "task output:mentioned"  – for example, checking the currently selected line width

Even if the user has not used the optimum sequence of actions to achieve a result, the actions are counted as productive if they contribute to the task output XE "task output:mentioned" . Less than optimum methods will lead to longer Task Time XE "Task Time:suboptimal methods" s, and will therefore be accounted for in the User Efficiency (UE) XE “User Efficiency (UE):suboptimal methods"  metric.

For the definition of User Efficiency, see “User Efficiency” on page 183.

Your task as an analyst is to identify the time spent in unproductive actions that make up the Unproductive Time XE "Unproductive Time:identifying"  (because these actions are generally easier to identify than productive action XE "productive actions:difficulty identifying" s).

You can calculate the Productive Period XE “Productive Period (PP):formula"  (PP) metric from the values of the Unproductive Time and Task Time XE "Task Time:mentioned" , by applying the formula:





See “Productive Period” on page 184.

Unproductive actions are categorised into three types, to give more detailed information about the way time is spent during the task. These are help actions, search actions, and snag action XE "snag actions:mentioned" s.

Help action XE "help actions" \bs

The user obtains information about the system.

Examples of help action XE "help actions:examples" s are:

· Referring to the on-line help

· Reading an instruction manual

· Looking at a reference card

· Asking the analyst for advice

· Talking to an appointed expert on the telephone

Search action XE "search actions" \bs

The user explores the structure of the system, displaying parts that are not currently visible, without activating any of the parts that are presented.

Examples of search action XE "search actions:examples" s are:

· Displaying one or more menus without activating an item

· Reeling through listings or icons of files without opening any of them

· Opening then cancelling a print dialogue box

· Moving through sections, modules, or screens of a software package without activating any of the functionality.

Note
Although help and search actions may indirectly help the user to carry out the task by providing more knowledge about the system, they are still considered to be unproductive actions. This is because help and search actions do not produce items that can be seen in the task output XE "task output:search actions" ; neither are they a necessary prerequisite to producing such items.

Snag action XE "snag actions" \bs

The user or system performs an action that does not contribute directly or indirectly to the task output XE "task output:snag actions" , and that cannot be categorised as a help or search action XE "search actions:mentioned" .

There are three types of snag action XE "snag actions:types" : negating actions, cancelled actions, and rejected actions.

All three types indicate that the user or system has met some hindrance in trying to produce the task output.

The actions are known collectively as snag actions, because they provide an objectively identifiable measure of the problems that have arisen during the usability session XE "usability sessions:mentioned" .

Negating action XE "negating actions:definition" s

User actions that completely cancel or negate previous user or system actions. They always cause cancelled actions.

Cancelled action XE "cancelled actions:definition" s

User or system actions that are completely negated by the user or the system.

Rejected action XE "rejected actions:definition" s

User actions that are rejected or ‘ignored’ by the system, and that consequently have no effect.

Examples of snag action XE "snag actions:examples" s are:

· Typing characters (cancelled action) and then deleting them by backspacing (negating action)

· Performing an action (cancelled action) and then selecting the function ‘undo’ (negating action)

· The system crashing, followed by actions to recover lost data

· Entering commands that the system ignores (rejected actions)

Fuzzy problem XE "fuzzy problems" \bs

There are some problems with the product that do not always result in snag action XE "snag actions:fuzzy problems" s. This is because the effect of these problems is not to cause the user to carry out unproductive actions, but to slow them down or force them to carry out the task in an unnatural – yet productive – manner.

These problems are called fuzzy problem XE "fuzzy problems:description" s, as although you might believe that the user is having difficulties carrying out the task, the effects of the problem cannot be objectively identified in terms of Unproductive Time XE "Unproductive Time:fuzzy problems" .

Examples of fuzzy problem XE "fuzzy problems:examples" s are:

· Displaying menu items on the system in an almost unreadable typeface

· Having a light pen (input device) with a very short cord

· Displaying badly designed icons that result in the user choosing to carry out the task by a very long winded method

Although the time spent dealing with fuzzy problem XE "fuzzy problems:importance of" s cannot be quantified, fuzzy problems are important, because of the extra time spent dealing with them and the upset caused to the user.

However, because we cannot find a way of distinguishing adequately between time spent tackling this type of problem and time spent in thought and pauses during the task, the effects of fuzzy problems must be registered by other metrics. For example, systems that cause many fuzzy problems will produce high Task Time XE "Task Time:fuzzy problems" s, low Efficiency XE "Efficiency:fuzzy problems"  measures, and low subjective scores.

You might want to document the fuzzy problem XE "fuzzy problems:documenting" s for diagnostic evaluation or to improve later versions of the product. “Problem Descriptions XE "Problem Descriptions" ” in Identifying Usability Design Issues XE "Identifying Usability Design Issues:describing usability defects"  explains how to describe any usability defect XE "usability defects:describing" s including fuzzy problems.

DRUM also has facilities for you to describe and comment on the fuzzy problems XE "fuzzy problems:DRUM facilities" 

 XE "DRUM software:fuzzy problems"  shown on the video XE “video:mentioned” .

Categorising and measuring session time – Sub-goal 6.2 XE "Sub-goal 6.2 – Produce a session log" \b 
Categorising actions XE "task actions:categorising" \r "CategorisingActions" \b 
When you analyse video record XE "video records:analysing:mentioned" s of usability session XE "usability sessions:mentioned" s, you must divide the actions performed by user and system into a number of categories, which were briefly outlined in the previous chapter.

To categorise any given action, ask the key question: “Did the action contribute to the task output XE "task output:categorising task actions" ?”

If the answer to this question is “No”

then confirm that the action is unproductive by deciding whether the action is a help, search, or snag action XE "snag actions:mentioned"  (see “Detailed descriptions of periods” on page 107). An action can only ever belong to one of these categories.

If the answer to this question is “Yes”


then categorise the action as productive.

Thus, included in Productive Time are any user or system actions that contribute (partly or fully) to the task output XE "task output:Productive Time" . These actions may not provide the optimum route to the task goal XE "task goals:mentioned" , but if they in any way facilitate the production of the task output, they are counted as productive.

Categorising pauses XE "pauses:categorising" 
There may be periods of pauses where the user is thinking. Do not categorise these separately, but include them as part of the series of actions that immediately preceded the pause.

See “Timing the period end point” on page 104.

Simultaneous actions XE "task actions:simultaneous" 
Occasionally, the user and system may perform more than one action at a time. For example, the user may consult a manual while the system is processing a productive action. In such cases, you must attribute the time to one, and only one, category, according to the following rule:

Productive action XE "task actions:order of precedence" 

 XE "productive actions:order of precedence" s override
help action XE "help actions:order of precedence" s, which override
search action XE "search actions:order of precedence" s, which override
snag action XE "snag actions:order of precedence" s.

Thus, in the example given here, the actions are counted as productive, since the productive system processing time overrides the user’s help action.

The categories of actions are shown diagrammatically in Figure 7 on page 103.

Figure 7: Hierarchy of action categories XE "task actions:hierarchy" \b\i


The framed action categories are those that must be timed and that will feed directly into the calculation of the metrics.

Productive Time is not measured directly, but is calculated by subtracting Help, Search and Snag Time XE "Snag Time:mentioned" s from the total Task Time XE "Task Time:mentioned" .

Measuring all types of time

To identify how long the user and system spend in performing a series of actions of a particular type, you must be able to measure the duration, or period, of the actions in an objective and consistent way. You can achieve this by following the general rules below.

Timing actions XE “task actions:timing" 
The most readily identifiable and measurable point during any action is the moment at which the action begins. Therefore, timings are always taken from the start of one action to the start of the next action.

In general, an action starts when the user begins to interact with the system through an input device – for example, starting to click a mouse button, beginning to move a mouse, pressing a key, touching the screen with a light pen.

However, help action XE "help actions:timing" s other than on-line help cannot be timed in this way. Here, you need to watch for the first sign that a user is seeking help, such as when the user picks up a manual, starts looking at the quick reference card, or presses the buzzer to summon the analyst. Similarly, when the user looks at the task instruction XE "task instructions:user reading:as start of an action" s, this is also considered to be the start of an action.

Amalgamating consecutive actions of the same type XE "task actions:amalgamating consecutive actions of the same type” 
The user and/or system may perform a series of actions of the same type one after another – for example, using several different sources of help consecutively, or encountering a number of separate snags consecutively. In this case, all of the actions of the same type occurring consecutively may be measured as a single period.

Timing the period start point XE "period start point" \b
Time the period of a series of actions from when the user or system starts to perform the first action in the series.

Timing the period end point XE "period end point" \b
End the period when the user begins to perform the first action after the series of actions is complete. This means that the period of a series of actions includes the time after the last action of the series, until the user or system begins a new action or set of actions.

Minimum time for periods to be counted

Although it is possible, when using DRUM,  XE "DRUM software:accuracy of timing" to time periods to an accuracy of 1/25 of a second, such a degree of accuracy is not normally required for the calculation of the metrics. Indeed, such accuracy when timing periods is extremely time consuming.

So if the period that elapses between the start and end points of the series of actions is below a certain minimum time limit XE "task completion:time limit" , that period need not be measured or included in the final total of time taken for a particular type of action. This minimum time limit should be set before starting analysis. A recommended guide is that it should be 5 seconds XE “five second rule" , or 1% XE “one per cent rule:effect on metrics”  of Task Time XE "Task Time:one per cent rule" , whichever is less.

Note
Applying this recommendation does not significantly affect the values of the metrics. XE "five second rule:effect on metrics" 
Page break added to get a numbered even page

Detailed descriptions of periods

Task Time XE "Task Time" \b
Description XE "Task Time:description" \b
The time the user and system spend performing the task.

Start point XE “Task Time:start point" 

 XE “period start point:Task Time” 
When the user:

starts to interact with the product
 

or



refers to the system information XE “system information:user consulting:as Task Time start point” ,

whichever occurs first after you have indicated that he or she can start the task.

Note
Any time the user spends reading the task instruction XE "task instructions:user reading:before start of Task Time" s after being told to start the task, but before starting to interact with the product or consulting system information XE “system information:user consulting:as Task Time start point” , is not part of the Task Time XE "Task Time:exception:user reading task instructions before start" .

End point XE “Task Time:end point" 

 XE “period end point:Task Time" 
When the user:

first indicates that the task is completed

or



begins an action signifying the end of the task (a terminating



action).

For example, if users are instructed to print their documents when they are sure they have completed the task, the task ends as soon as they activate the ‘print’ command.

Exception: Authorised break XE "breaks, authorised"  time

This is the time the user spends taking an authorised break XE "breaks, authorised"  from the task. During authorised breaks, suspend the task and do not count the time as Task Time XE "Task Time:authorised breaks" .

While the task is suspended the user should be physically distanced from the product, task, and instruction manuals – to ensure the task is not progressed during the break.

A break starts when the user finishes the last action before leaving the system for an authorised break XE "breaks, authorised:start point" . XE "period start point:authorised breaks" 
If the user wants to start an authorised break while the product is still processing the last action, then time the break from the end of the product’s processing time for the action.

The break ends when the user starts to interact with the product or refers to the system information XE “system information:user consulting:as end of authorised break”  again.

Any time the user spends at the end of an authorised break XE "breaks, authorised:end point" 

 XE "period end point:authorised breaks"  reading task instruction XE "task instructions:authorised breaks" s before once again interacting with the product or consulting system information is not part of the Task Time XE "Task Time:exception:user reading task instructions at end of authorised break" .

Examples of authorised break XE "breaks, authorised:examples" s include coffee XE "coffee"  breaks away from the machine, visits to the lavatory XE "lavatory" , and meal XE "meals"  breaks. In cases where the task is divided into separate parts, it may also include time where the evaluator XE "evaluators:task instructions:e. presenting to user"  presents the user with the next set of task instruction XE "task instructions:authorised breaks" s.

Help Time XE "Help Time" \r "HelpTime" \b 
Description XE "Help Time:description" 
The time the user spends obtaining information about the system.

This is Unproductive Time XE "Unproductive Time:Help Time"  because the actions do not produce items that can be seen in the task output XE "task output:Unproductive Time" , nor are they essential to produce such items.

Start point XE "Help Time:start point" 

 XE “period start point:Help Time" 
When the user starts the initial action to consult system information XE “system information:user consulting:as start of Help Time” .

End point XE "Help Time:end point" 

 XE “period end point:Help Time" 
When the user

starts to interact with the product
or

refers to the task instruction XE "task instructions:Help Time end point" s.

Note
Reading task instruction XE "task instructions:user reading:as a productive action" s during the Task Time XE "Task Time:user reading task instructions"  is considered to be a productive action XE "productive actions:reading task instructions" , rather than a help action.

Minimum time for period XE "Help Time:minimum time for period" 
Recommended 5 second XE “five second rule" 

 XE "one per cent rule" s or 1% of total Task Time XE "Task Time:one per cent rule" , whichever is less.

See “Minimum time for periods to be counted” on page 104.

Examples of help action XE "help actions:examples" s

· Referring to the on-line help

· Reading an instruction manual

· Reading a reference card

· Asking the analyst for advice

· Telephoning an appointed expert

Exception 1: Consulting system information XE “system information:user consulting:as Productive Time”  during processing time

If the user consults the system information while the system is processing a productive action XE "productive actions:consulting system information" , and the user cannot continue until processing is complete, then count the time as productive and not as Help Time XE "Help Time:order of precedence" .

This is because a productive action overrides a help action XE "help actions:order of precedence"  (see “Simultaneous actions” on page 101).

Exception 2: System information XE "system information:visible but not in use"  visible but not in use

The user may not put system information away immediately after using it. For example, a manual might be left open on the desk, or on the user’s lap while the user performs other actions without consulting it.

Do not count this time as Help Time XE "Help Time:examples" . If the user spends time in putting the information away later during the session, attribute this to Help Time. 

Search Time XE "Search Time" \r "SearchTime" \b 
Description XE "Search Time:description" 
The time the user spends exploring the structure of the system, displaying parts that are not currently visible, without activating any of the structures presented. This is Unproductive Time XE "Unproductive Time:Search Time" .

Start point XE "Search Time:start point" 

 XE “period start point:Search Time" 
When the user starts an action to bring up the structures that are not currently visible (a hidden structure).

End point XE "Search Time:end point" 

 XE “period end point:Search Time" 
When the user either


begins a new action after giving up a search of the system structure
or

begins to present a structure from which an item is subsequently activated 
by the user.

For example, after displaying a number of menus, the period ends when the user starts to display the menu from which the selection is finally made.

Minimum time for period XE "Search Time:minimum time for period" 
Recommended 5 seconds XE “five second rule"  or 1% XE "one per cent rule"  of total Task Time XE "Task Time:one per cent rule" , whichever is less.

See “Minimum time for periods to be counted” on page 104.

Examples of search action XE "search actions:examples" s

· Displaying (opening) one or more menus without activating an item in that menu

· Reeling through listings or icons of files without opening any of them

· Opening then cancelling a print dialogue box

· Moving through sections, modules or screens of a software package without activating any of the functionality (but note Exception 3.)

Exception 1: Necessary movements through the system

If the user has to move through several menus or displays in a hierarchical system to reach the desired option for action, then do not count this time as Search Time XE “Search Time:exceptions:necessary searching” .

Exception 2: Checking task output XE "task output:checking" 
Towards the end of the task, the user may check through the output that has been produced during the task. For example, the user may scroll through the pages of a document that has been created or edited during the task.

This checking is considered to be part of the task, because the user is exploring the results of the task, rather than the structure of the system. Therefore, count actions to check the task output XE "task output:checking"  as productive action XE "productive actions:checking task output" s, not as search action XE “Search Time:exceptions:checking task output" s.

Exception 3: Browsing through information in a database

Browsing through screens or pages of information in a database can be productive and you should not record this as Search Time XE “Search Time:exceptions:browsing through a database" . Such information is not part of the structure of the system, it is the contents of the system.

Snag Time XE "Snag Time"\b 
Description

The time the user or the system spends doing actions that do not contribute directly or indirectly to the task output XE "task output:Snag Time" , and that cannot be categorised as Help or Search Time XE "Search Time:mentioned" . There are three types of snag action XE "snag actions:components" :

· Negating action XE “negating actions:as a type of snag action” s

· Cancelled action XE "cancelled actions:as a type of snag action" s

· Rejected action XE "rejected actions:as a type of snag action” s

For the sake of clarity, each of these categories is described separately on the following pages. However, you need not label each of these three categories separately; once identified, label and measure all three types as Snag Time.

Note
Snag action XE "snag actions:not perceived as problem" s do not always correspond with actions that give users problems. For instance, a user could have performed a cancelled action XE "cancelled actions:not perceived as problem”  without difficulty earlier in the task, but its effect is then removed from the output by a subsequent negating action. However, the time a user spends doing a snag action is always Unproductive Time XE "Unproductive Time:Snag Time"  because it does not contribute to the task output XE "task output:Unproductive Time" .

Negating actions XE "Negating actions" \r "NegatingAction" \b 
Description XE "negating actions:description" 
User or system actions that completely cancel or negate previous user or system actions. These always cause cancelled action XE "cancelled actions:result of negating actions" s.

Normally, you count this as Unproductive Time XE "Unproductive Time:and negating actions" , but see “Exception 1…” on page 114.

Start point XE "negating actions:start point" 

 XE “period start point:negating action" 
When the user starts an action to negate previous user or system actions.

Negating actions XE "negating actions:positive-seeming"  do not always seem ‘negative’. For example, if the user ‘cut’ a diagram and then ‘pasted’ it back in exactly the same position, then the pasting action is the negating action, which cancels the cutting action.

End point XE "negating actions:end point" 

 XE “period end point:negating action" 
The time when the user starts a new action.

Minimum time for period XE "negating actions:minimum time period" 
Recommended 5 seconds XE “five second rule"  or 1% XE "one per cent rule"  of total Task Time XE "Task Time:one per cent rule" , whichever is less.

See “Minimum time for periods to be counted” on page 104.

Examples of negating action XE "negating actions:examples" s

· Deleting a diagram

· The system crashing before all the work is saved

· Deselecting a tool that has not been used

· 'Undo' ing an action

· 'Redo' ing an action

Exception 1: Negating action XE "negating actions:exceptions:productive actions" s that are productive

If the negating action produces a new contribution to the task output XE "task output:negating actions contributing to t.o." , then it is a productive action XE "productive actions:productive negating actions" , so do not count it as Snag Time XE "Snag Time:examples" .

A new contribution means that the action must produce some new outputs rather than just restoring old outputs.

Examples of productive negating action XE “negating actions:productive:examples” s are :

· Overtyping text with a new version

· Changing the pattern of an object

· Changing the style and format of text

Exception 2: Changing default styles XE "negating actions:exceptions:changing default styles" 
Normally, if users change the painting pattern in a drawing package, this action is a negating action if they have not previously used the pattern.

This is because they are negating their earlier selection, which was not in any way productive.

However, if the user is making the change from the original default style, set before the task started, then this is a productive action XE "productive actions:changing default style" .

This is because the action was necessary to produce the task output XE "task output:negating actions contributing to t.o." , and does not cancel a previous user or system task action XE "task actions:mentioned" .

Exception 3: Complex tasks XE "negating actions:exceptions:complex tasks" 
During a complex task, the user may be required to negate actions as a legitimate part of the task.

For example, the user might be asked to try out a number of different options for the task output XE "task output:negating actions contributing to t.o."  in turn, and negate all except a single option that forms the final result.

In such cases, you must be clear which actions form a necessary part of the task, and which do not.

You must count any negating actions that form a necessary part of the task as productive, not as snag action XE "snag actions:examples" s.

Cancelled actions XE "Cancelled actions" \r "CancelledAction" \b 
Description XE "cancelled actions:description" 
User or system actions that have been completely negated by the user or the system. These are always the result of negating action XE “negating actions:mentioned” s.

Cancelled Time is Unproductive Time XE "Unproductive Time:Cancelled Time" .

Start point XE "cancelled actions:start point" 

 XE “period start point:cancelled action" 
When the user starts an action that is subsequently negated (cancelled).

End point XE "cancelled actions:end point" 

 XE “period end point:cancelled action" 
When the user starts a new action. 

Note
Cancelled and negating actions may be interspersed with productive action XE "productive actions:interspersing cancelled actions" s. Count the time periods for the cancelled action and the negating action but not the Productive Time in between.

Minimum time for period XE "cancelled actions:minimum time for period" 
Recommended 5 second XE “five second rule" s or 1% XE "one per cent rule"  of total Task Time XE "Task Time:one per cent rule" , whichever is less.

See “Minimum time for periods to be counted” on page 104.

Examples of cancelled action XE "cancelled actions:examples" s

· Drawing a box or typing a character that is subsequently erased

· Actions that produce data that is lost because of a system crash

· Selecting a tool that is subsequently deselected without being used

· Making a selection that is subsequently deselected and reselected for the same use

Exceptions: Amended actions XE "cancelled actions:exception:amended actions" 
If the user amends, rather than fully negates, an item, do not count the actions that produced the original item as cancelled actions, and do not count the amending actions as negating action XE “negating actions:amending actions, distinction from” s.

This is because the original item will still be seen in some form in the task output XE "task output:cancelled actions" .

Therefore, the actions that produced the original items are partially productive.

For example, if the user draws a box that is subsequently resized or repositioned, do not count the actions that produced the original box as cancelled actions.

Rejected actions XE "Rejected actions" \r "RejectedAction" \b 
Description XE "rejected actions:description" 
User actions that are rejected or ignored by the system, and that consequently have no effect.

Rejected actions are user actions that the system processes and then rejects. Ignored actions may not even be processed by the system.

The system may be working exactly as designed, and may even inform the user that his or her actions have been rejected; however, because these actions (including any feedback messages from the system) do not contribute to the task output XE "task output:rejected actions" , they are rejected actions.

Rejected Time is a type of Unproductive Time XE "Unproductive Time:Rejected Time" .

Start point XE "rejected actions:start point" 

 XE “period start point:rejected action" 
When the user starts an action that is subsequently rejected or ‘ignored’ by the system.

End point XE "rejected actions:end point" 

 XE “period end point:rejected action" 
When the user starts a new action.

Minimum time for period XE "rejected actions:minimum time for period" 
Recommended 5 seconds XE “five second rule"  or 1% XE "one per cent rule"  of total Task Time XE "Task Time:one per cent rule" , whichever is less.

See “Minimum time for periods to be counted” on page 104.

Examples of rejected action XE "rejected actions:examples" s

· User enters incorrect password

· User types an unrecognised command

· User selects a tool that is already selected

· Pointer fails to move when the mouse is moved

· User selects a ‘greyed out’ (i.e. inactive) item from a menu

Further examples of types of Unproductive Time, and of their measurement, are given in “Further examples of Help, Search, and Snag Time” on page 131.

Examples of categorisation of time within a usability session XE "usability sessions:mentioned"  are given in “Example usability sessions” on page 143.
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How to analyse video records XE "video records:analysing" \r "How2AnalyseVideoRecords" \b

 XE "Sub-goal 6.2 – Produce a session log" \r "How2AnalyseVideoRecords" \b
Overview

The previous chapters identified different periods that you need to measure. However, to measure the periods objectively and with relative ease and speed, you also need a practical procedure for measurement.

This chapter outlines a basic method for analysing videotapes; also see Appendix 5 for some useful checklists.

You need not follow the method slavishly. As you gain experience, you might want to modify or expand the ideas presented here. For example, you might want to incorporate diagnostic evaluation, using Problem Descriptions XE "Problem Descriptions" , or find ways in a particular analysis to identify the periods faster.

Such modifications are encouraged, although you must ensure that changes in the method do not endanger the objectivity of the analysis.

The method below assumes that the usability session XE "usability sessions:mentioned" s have been carried out using the Performance Measurement Method, and that videotapes XE "videotapes:time stamps"  of the sessions are available. There must also be some way of assessing time from the tape: this can be done using a time stamp on the video, or by referring to frame numbers XE "videotapes:frame numbers"  that have been recorded on the tape.

Familiarisation with product and task

Before beginning the process of analysing the videotape, you must be familiar with the system and task under test. It may be that you were involved in earlier stages of the evaluation, or perhaps even in the design of the system itself, in which case you might already understand the system and task.

If not, you should take time to do the following:

Product
· Talk to designers and/or users of the system about its purpose and use.

· Gain ‘hands-on’ experience of the system, exploring its functionality.

· Examine the system information XE "system information:evaluator examining"  available during the session.

Task

· Examine the task instruction XE "task instructions:evaluator examining" s.

· Attempt the task.

Attending the usability sessions XE "usability sessions:analysing:attending session" \b 
· View the session while it is recorded.

· Make notes of any problems that you observe, and any events that you find difficult to interpret.

· Discuss the session with the user afterwards to clarify any points during the session where the user’s or system’s actions were unclear and to obtain design feedback XE "design feedback:from user" .

Analysing the tapes

Before you start analysing the taped usability session XE "usability sessions:analysing:mentioned" , devise a common approach to interpreting user actions.

Interpreting the rules for user actions

You can increase the consistency with which different analysts in your evaluation team XE "evaluation team:consistency between team members"  identify and label similar user actions by adopting the following strategy. Before starting to analyse any session recordings, your team should discuss, agree and record how the generic rules defining the duration measures XE "duration measures"  (Task Time XE "Task Time:mentioned" , Help Time XE "Help Time:mentioned" , Search Time XE "Search Time:mentioned"  and Snag Time XE "Snag Time:mentioned" ) relate to specific user actions on the product tested, and therefore how these rules should be interpreted in your analysis.

Example 1 – Telephone

In an evaluation of the services provided by a computer-controlled telephone exchange, the evaluation team XE "evaluation team:Help Time example"  agreed that when a user was:

· Reading the information contained on a dial code card

· Reading the telephone user guide

· Reading the telephone instruction pages in the local directory

· Talking to the operator

these actions all met the definition of a help action XE "help actions:examples" , and therefore the time users spent doing any of these actions would be recorded as Help Time XE "Help Time:examples" .

Example 2 – Multimedia system

In an evaluation of a Multimedia Information Retrieval System, the evaluation team XE "evaluation team:Search Time example"  agreed that when a user was browsing through the screens displaying the information contained in the database, this did not meet the definition of a search action XE "search actions:examples"  and should not be recorded as Search Time XE "Search Time:examples" . However, when a user was browsing through the menus containing the various options that could be selected without choosing any of the options, this did meet the definition of a search action and would therefore be recorded as Search Time.

Suggested approach for analysing tapes

The following is a possible plan for you to use. It divides the analysis into three separate stages.

Stage 1: Look for task XE "task actions:looking for" , help XE "help actions:looking for"  and search action XE "search actions:looking for" s

View the tape, using the video XE "video:controls"  controls to pause and review where necessary, to identify and record the start and end points of task, help and search actions.

Stage 2: Initial identification of negating action XE "negating actions:initial identification" s

Rewind and view the tape again, noting when negating actions occur, and exactly what has been negated.

Stage 3: Full identification of snag action XE "snag actions:full identification" s

After identifying negating actions, review the video XE "video:mentioned"  and time negating actions and their associated cancelled action XE "cancelled actions:mentioned" s, as well as any rejected action XE "rejected actions:mentioned" s. The combined times for these three types of action make up the Snag Time XE "Snag Time:components"  for the session.

If you cannot decide which type of task action XE "task actions:categorising"  is being performed at any point during the video XE "video:mentioned" , the decision tree shown in Figure 8 below may be helpful.

Figure 8: Decision tree to categorise actions XE "task actions:categorising" \b \i 



Logging times with DRUM software 
(Sub-goal 6.2) XE "DRUM software:logging times with" 
When you view the video record XE "video records:viewing"  of a usability session XE "usability sessions:viewing video records" , you need to be able to note the start and end points of actions. DRUM (Diagnostic Recorder for Usability Measurement) can help you to do this.

DRUM provides video XE "video:controls"  controls, and allows you to flag start and end points for each of the different types of action observed as the tape is viewed.

From this information, DRUM produces a computerised log of the different types of action.

DRUM processes the log to automatically provide the total periods spent on the four types of action: task, help, search, and snag. The DRUM User Guide XE "DRUM User Guide:mentioned"  gives a detailed description.

Associated tasks

Analysing video records has the following associated tasks.

Calculating the metrics (Sub-goal 6.3)  XE "Sub-goal 6.3 – Derive session metrics" 
As mentioned in Part 4, after analysing task output, you can derive a value for Task Effectiveness (TES) XE "Task Effectiveness (TES):mentioned" .

Now that you have also analysed the video records and produced the duration measures, you can derive the following metrics: User Efficiency (UE) XE "User Efficiency (UE):mentioned" , and Productive Period (PP) XE "Productive Period (PP):mentioned" .

If your tests included expert users, you can also derive Relative User Efficiency (RUE) XE "Relative User Efficiency (RUE):mentioned" .

Normally, you will use DRUM to calculate the metrics. “Deriving the metrics” on page 155 outlines how to do this.

Logging activities, and any problems, for diagnostic purposes (Sub-goal 7.2 XE "Sub-goal 7.2 – Provide design feedback" )

As well as measuring the usability of a product, you will generally need to advise the product designers how to improve its level of usability.

The NPL Usability Library book Identifying Usability Design Issues XE "Identifying Usability Design Issues:mentioned"  describes some useful techniques.

Page break to produce a numbered even page

Further examples of Help, Search, and Snag Time

Examples of Help Time XE "Help Time:examples" \r "FurtherExamplesHelpTime" \b 
Example 1: Help from a manual XE "Help Time:examples:manual" 
During a usability session XE "usability sessions:mentioned" , the user pauses, then reaches for and consults the manual.

The user glances between the screen and page several times, then puts down the manual and begins to type.

Help Time XE "Help Time:start point:examples"  start point XE “period start point:Help Time:examples" 
When the user first touches the manual.

The pause XE "pauses:categorising:examples"  before picking the manual up is counted as part of the previous series of actions, and not as part of Help Time.

Help Time XE "Help Time:end point:examples"  end point XE “period end point:Help Time:examples" 
When the user starts to type the first character, after putting down the manual – the first new action after the series of help action XE "help actions:mentioned" s is complete.

Other points to note

The user glances at the screen while consulting the manual.

These glances are counted as pauses, because the user is not interacting with the product, which would indicate that Help Time has ended.

Example 2: On-line help XE "Help Time:examples:on-line help" 
During a usability session XE "usability sessions:mentioned" , the user:

1 Accesses the on-line help facility

2 Explores the help screens, before exiting from the help facility

3 Pauses, before activating the “Find” command

Help Time XE "Help Time:start point:examples"  start point XE “period start point:Help Time:examples" 
When the user starts the first action to access the on-line help.

Help Time XE "Help Time:end point:examples"  end point XE “period end point:Help Time:examples" 
When the user starts to activate the “Find” command.

Example 3: Help from the analyst XE "Help Time:examples:usability analyst" 
During a usability session XE "usability sessions:mentioned" , the system crashes. The user spends some time pressing various keys, with no response, before picking up the system manual. After browsing through the manual, the user puts the manual down, and presses a buzzer to summon the usability analyst XE "usability analysts:mentioned" . The analyst enters the room, elicits the problem from the user, and advises the user how to restart the system. Before the analyst has left the room, the user presses the restart key, and begins a series of negating action XE “negating actions:mentioned” s to cancel the effects of the system crash.

Help Time XE "Help Time:start point:examples"  start point XE “period start point:Help Time:examples" 
When the user first touches the manual.

Help Time XE "Help Time:end point:examples"  end point XE “period end point:Help Time:examples" 
When the user presses the restart button. Even though the analyst is in the room, he or she is not providing help, and the help period is judged to end when the user first starts to interact with the product or task instruction XE "task instructions:user reading:as Help Time end point" s, after the analyst has finished interacting with the user to give help.

Other points to note

The user consults two separate types of help consecutively: the manual, and then the analyst. There is no need to time these two periods of help separately: the period of help is counted as a single, continuous period covering both sets of help. In this example, the analyst would also need to time the rejected, cancelled and negating action XE “negating actions:mentioned” s associated with the system crash.

When summoned by the user during a usability session XE "usability sessions:mentioned" , the analyst should not perform any actions on the system unless this is completely unavoidable. If the analyst performs actions to overcome a snag, they must be counted as Help Time XE "Help Time:order of precedence" , because Help Time overrides Snag Time (see “Simultaneous actions” on page 101) XE "Snag Time:order of precedence" .

Examples of Search Time XE "Search Time:examples" \r "FurtherExamplesSearchTime" \b 
Example 4: Searching menus XE "Search Time:examples:searching menus" 
The product is a menu-driven word processing package. During the usability session XE "usability sessions:mentioned" , the user wants to right justify a paragraph of text that is already selected. The ‘Right justify’ option is located in the ‘Format’ menu, which is one of eight menus listed in the menu bar at the top of the screen.

The user opens and closes several menus from the menu bar in turn without using any of the options, until he or she opens the ‘Format’ menu, pauses, moves the mouse up and down the contents of the menu, and then selects ‘Right justify’.
The user then deselects the right-justified paragraph, and starts to type a new sentence.

Search Time XE "Search Time:start point:examples"  start point XE “period start point:Search Time:examples" 
When the user opens the first menu from the menu bar.

Search Time XE "Search Time:end point:examples"  end point XE “period end point:Search Time:examples" 
When the user opens the ‘Format’ menu, because this is productive, and not part of the search.

Example 5: Necessary movement through the system structure XE "Search Time:examples:necessary movement through the system" 
The software under test is a drawing package, on a personal computer with keyboard and mouse.

A number of different colours for drawing are available to the user. They are kept on a palette in the corner of the screen.

By clicking on an arrow on the side of the palette, the user can search through three different palettes of colours; the palettes are viewed in strict rotation. The user wants a colour that is on the third palette.

The user clicks on the arrow twice to find the desired palette, and then selects the required colour from this palette.

Search Time XE "Search Time:start point:examples"  start and end points XE "Search Time:end point:examples" 
There is no Search Time.

To reach the colour required to progress toward the task goal XE "task goals:mentioned" , the user must move through the first two palettes: the time spent moving through these menus is therefore productive.

Example 6: Searching through directories XE "Search Time:examples:searching through directories" 
The software under test uses a command line interface. The user wants to find a particular file, ‘TEST.TXT’ that he or she has created, but is unsure of its location.

The user:

1 Types ‘DIR’ to search the contents of the current directory, but the file is not listed

2 Moves back to the main directory, types ‘DIR’ again, which produces a list of three sub-directories

3 Lists the contents of the first sub-directory, which does not contain the file, and then the second sub-directory, which does contain the file

4 Accesses this second sub-directory, and opens the file ‘TEST.TXT’

Search Time XE "Search Time:start point:examples"  start point XE “period start point:Search Time:examples" 
When the user types the ‘D’ of the first DIR command to search the contents of the current directory.

Search Time XE "Search Time:end point:examples"  end point XE “period end point:Search Time:examples" 
When the user starts to type the command to access the second subdirectory in order to open the required file.

The actions before this point involved searching the system’s structure. They were not an essential prerequisite for progressing towards the task goal XE "task goals:mentioned" , and therefore count as search action XE "search actions:examples" s.

Example 7: Searching through dialogue boxes XE "Search Time:examples:searching through dialogue boxes" 
The product under test is a menu-driven paint package on a personal computer with keyboard and mouse.

The task instruction XE "task instructions:examples" s tell the user to print the task output XE "task output:examples"  in landscape format, rather than the default portrait format.

The user:

1 Accesses the ‘File’ menu form the menu bar, which contains both a ‘Print...’ option, and a ‘Page setup’ option

2 Selects ‘Print...’, which brings up a dialogue box asking the user to confirm that printing should start immediately

3 Cancels this dialogue box, reselects the ‘File’ menu, and selects the ‘Page setup’ option and a dialogue box opens

4 Selects the landscape format, exits from the dialogue box, and reaccesses the ‘File’ menu, to select and accept the ‘Print...’ option

Search Time XE "Search Time:start point:examples"  start point XE “period start point:Search Time:examples" 
When the user opens the ‘File’ menu for the first time.

Search Time XE "Search Time:end point:examples"  end point XE “period end point:Search Time:examples" 
When the user opens the ‘File’ menu for the second time to select and use the ‘Page Setup’ option.

The actions between these start and end points involve searching hidden menu and dialogue box items without using the options presented. This therefore counts as unproductive Search Time.

Examples of Snag Time XE "Snag Time:examples" \r "FurtherExamplesSnagTime" \b 
Example 8: Negating and cancelled action XE "Snag Time:examples:negating and cancelled actions" 

 XE "cancelled actions:examples" s

The product is a database.

As part of the task, the user:

1 Creates record A

2 Fills in details on the record

3 Closes record A

4 Moves on to create and complete record B

5 Performs other actions

Later during the task, the user:

1 Realises he or she has mistyped one of the details on record A

2 Reopens record A, moves the cursor to the required field, then accesses the command line and types ‘DELETE’.

The system message ‘Are you sure? Y/N’ appears

3 Types ‘Y’.

Record A is completely deleted.

4 Pauses, then creates a new record A, and begins to fill in all of the details of the old record A, including any amendments.

Negating, cancelled or rejected action XE "task actions:categorising:examples" s?

The actions to reopen and delete record A are the negating action XE “negating actions:examples” s.

The initial creation of record A and first filling in of details are the cancelled action XE "cancelled actions:examples" s.

Snag Time XE "Snag Time:start point:examples"  start and end point XE "Snag Time:end point:examples" s XE “period start point:Snag Time:examples" 

 XE “period end point:Snag Time:examples" 
There are two separate periods of Snag Time.

The first period, the cancelled action XE "cancelled actions:examples" s, starts when the user creates record A for the first time.

This period ends when the user starts to create record B – the first new action after finishing creation of record A.

The second period, which negates the earlier actions, starts when the user opens record A for the second time, to make amendments.

This period ends when the user starts to re-create record A – the first new action after negation of record A is complete.

Example 9: Rejected action XE "Snag Time:examples:rejected action" 

 XE "rejected actions:examples" s

The user has opened a spreadsheet XE "spreadsheet example"  application on a system. The user:

1 Waits for the spreadsheet to appear, and then presses one of the function keys, to which the system should respond – there is no response

2 Presses the key several more times, also with no response

3 Tries other key combinations, also with no response

4 Restarts the system, and opens the application once more

5 Presses the function key, and the system works as expected

Negating, cancelled or rejected action XE "task actions:categorising:examples" s?

The actions to press the various keys with no response are rejected actions XE "rejected actions:examples" . The action to restart the system is a negating action XE “negating actions:examples” , and the action it negates – the cancelled action XE "cancelled actions:examples"  – is the initial action to open the spreadsheet, which no longer contributes to the task output XE "task output:mentioned" .

Snag Time XE "Snag Time:start point:examples"  start point XE “period start point:Snag Time:examples" 
When the user starts to open the application for the first time.

Snag Time XE "Snag Time:end point:examples"  end point XE “period end point:Snag Time:examples" 
When the user starts to open the application for the second time.

Other points to note

All actions between the start and end point are snag action XE "snag actions:examples" s - they do not need to be timed separately as negating, cancelled, and rejected actions.

Example 10: Amendments XE "Snag Time:examples:amendment" 
The user is using a word processing package on a personal computer with keyboard and mouse.

The user types a paragraph of text, then sees that it is in the wrong position.
The user selects the paragraph, cuts it, repositions the cursor, and pastes the text in the correct position.

Negating, cancelled or rejected action XE "task actions:categorising:examples" s?

None. None of the actions are fully unproductive. The paragraph that the user typed appears in the task output XE "task output:mentioned" , and the cut and paste were also productive in amending the position of the text where it is seen in the task output.

Even though the user has not taken the optimum route to the task goal XE "task goals:mentioned" , the route chosen was productive, and there is no Snag Time XE "Snag Time:examples" .

Other points to note

Amendments that do not fully negate previous actions (for example, changing the position of an item in a drawing) are not counted as snag action XE "snag actions:examples" s. A snag only occurs if actions are fully negated or rejected, so that they have no effect on the task output XE "task output:mentioned" . If the analyst feels that amendments indicate some sort of difficulty with the usability of the system, then this can be noted as a fuzzy problem XE "fuzzy problems" .

Example 11: Productive negating action XE "negating actions:productive" s XE "Snag Time:examples:productive negating actions" 
The product is a painting package on a personal computer with keyboard and mouse. A palette of tools is permanently displayed on the screen. The user:

1 Clicks the mouse over the paintbrush icon to select this tool

2 Pauses, then moves the mouse over the text icon on the palette, and clicks to select this tool instead

3 Moves the mouse to the painting area, and types some text

Negating, cancelled or rejected action XE "task actions:categorising:examples" s?

The action to select the text tool is a productive negating action XE "productive actions:examples" .

It is productive because the text tool is used to contribute to the task output XE "task output:mentioned" , but it completely negates the action to select the paintbrush tool; this action is never used, and does not contribute to the task output.

Therefore, selection of the paintbrush is a cancelled action XE "cancelled actions:examples" .

Snag Time XE "Snag Time:start point:examples"  start point XE “period start point:Snag Time:examples" 
When the user clicks to select the paintbrush.

Snag Time XE "Snag Time:end point:examples"  end point XE “period end point:Snag Time:examples" 
When the user clicks to select the text tool cursor.

Other points to note

The snag is normally only timed if the recommended time of 5 seconds XE “five second rule"  or 1% XE "one per cent rule"  of Task Time XE "Task Time:one per cent rule"  has elapsed between start and end points, which is not very likely for most snags of this type.

See “Minimum time for periods to be counted” on page 104.

Also, note the difference between this example and the search example “Example 7: Searching through dialogue boxes” on page 135.

In this example, the structure (the palette) acted upon is always visible. Users do not need to search the system structure; they can see what is being selected and immediately deselected.

Such actions are associated with some sort of error in choosing a productive route to the task goal XE "task goals:mentioned" , which hinders the users’ progress. Therefore, the actions are seen as snag action XE "snag actions:examples" s.

In the search example, however, the structure (the print dialogue box) that the user cancels without use was not visible until selected. The user had to search the system before deciding that the structure presented was not the one required.

Such actions are associated with difficulties in navigating through the system to access the required options. Therefore, they are counted as search action XE "search actions:examples" s.

Above page break is to produce a numbered even page.

Example usability sessions XE "usability sessions:examples" \r "ExampleUsabilitySessions" \b 
Introduction

Two simplified accounts of usability sessions are given on the following pages. These show how the different types of period are timed as they occur in sequence. Each example provides a brief summary of the sequence of actions that the analyst observes, and also shows the way DRUM builds up a log of the task

Usability session XE "usability sessions:examples:word processing package"  example 1

Product:
Menu-driven PC word processing package using a mouse and keyboard.

Task:
To create a file and import text into this file.

Description of session:
See Figure 9 below.

DRUM log of the session:
See Figure 10 on page 146 and Figure 11 on page 147 for the log with added diagnostic information.

Figure 9: Description of usability session XE "usability sessions:description" \b\i example 1




Figure 10: Log  XE “DRUM Log Processor:example session logs" \b \i showing the Measures required for calculating the metrics

Log Name: NWPP1/01/151092,   DRUM Log

Created: 15/10/92,5:19 pm, by Rosemary Bowden

Number of changes: 5, Last changed: 16/10/92,9:55 am

------------------------------------

Number of lines in this log: 7

 003057, 024176,
<TASK>

 003057, 004609,
<SNAG>

 004609, 004728,
<SEARCH>

 004728, 006500,
<SNAG>

 006500, 009556,
<HELP>

 009556, 010263,
<SNAG>

 010263, 022849,
SUSPEND TASK

The first number of each line is the frame code at the start of that activity.

The second number is the frame code at the end of each activity.

Figure 11: Log XE “DRUM Log Processor:example session logs" \b \i  showing the Measures and other possible information required for diagnostics

Log Name: NWPP1/01/151092,     DRUM Log

Created: 15/10/92,5:19 pm, by Rosemary Bowden

Number of changes: 5, Last changed: 16/10/92,9:55 am

------------------------------------

Number of lines in this log: 20

 003057, 024176,
<TASK>

 003057, 004609,
<SNAG>

 003057, 003817,
Open App

 003817, 004342,
Create file

 004342, 004609,
Save file

 004609, 006238,
Import text

 004609, 005407,
Open text

 004609, 004728,
<SEARCH>

 004728, 006500,
<SNAG>

 005407, 005815,
Copy text

 005815, 006210,
Close file

 006210, 006238,
Paste text

 006238, 009556,
System Crash

 006500, 009556,
<HELP>

 009556, 010263,
<SNAG>

 009556, 010263,
Restart

 010263, 022849,
SUSPEND TASK

 022849, 023530,
Open App

 023530, 023966,
Create file

 023966, 024176,
Save file

The first number of each line is the frame code at the start of that activity.

The second number is the frame code at the end of each activity.

You can also enter comments about each activity in the log. These would not be displayed in DRUM but would appear alongside each line when the log is printed.

Usability session XE "usability sessions:examples:menu-driven word processing package"  example 2

Product:
Menu-driven word processing package run on an Apple Macintosh with a mouse and keyboard.

Task:
To amend a letter, print it and save it with a new name.

Description of the session:
See Figure 12 below.

DRUM session log with:
See Figure 13 on page 149.
diagnostic information
Figure 12: Description of usability session XE "usability sessions:description" \b\i example 2



Figure 13: DRUM log XE “DRUM Log Processor:example session logs" \b \i  of the session with diagnostic information and comments

Log Name: Training 2 v3,     DRUM Log

Created: 26/6/92, 2:59 pm, by Rosemary Bowden

Number of changes: 4, Last changed: 21/10/92.10:31 am

------------------------------------

Number of lines in this log: 18

 015230, 021023,
<TASK>

 015230, 015399,
Get copy
Opens application and file by clicking on the file.

 015399, 017405,
Change header

 015399, 016918,
Change address

 016388, 016483,
<SNAG>,
Rejected action XE "rejected actions:examples"  - user presses keypad not numbers on keyboard.

 016918, 017205,
Change ref.no.

 017205, 017405,
Change date

 017306, 017375,
<SNAG>
Cancelled action XE "cancelled actions:examples"  followed by Negating Action - subject deletes a number previously typed in.

 017405, 019786,
Change text

 017405, 018091,
Change rec.n.

 017444, 017959,
<SNAG>
Cancelled action XE "cancelled actions:examples"  - Subject alters sequence of letters - types letters then deletes them,

 018091, 019269,
<HELP>

 019269, 019642,
Change t. date

 019642, 019786,
Change sen.n.

 019786, 020861,
Save copy

 019898, 020112,
<SNAG>
Rejected action XE "rejected actions:examples"  - trying to select a greyed out item in the menu.

 020112, 020324,
<SEARCH>
Subject searches through several menus before finding the correct one.

 020861, 021023,
Print it
End of task signalled by clicking the print button.
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Introduction

Why read this part

This part of the book describes:

· How DRUM XE "DRUM software:mentioned"  can be used to generate and store usability metric XE "usability metrics:mentioned" s for each session from the performance data

· How the performance data and metrics can be imported into spreadsheet XE "spreadsheet" s and statistical package XE "statistical package" s for further analysis, and what form that analysis should take

· How to interpret the results

Relevant steps, goals, and sub-goals

This part is relevant to Step 6 – Analyse the test data XE "Step 6 – Analyse the test data:mentioned"  and Goal 6 – Analyse the test data XE "Goal 6 – Analyse the test data:mentioned" .

In particular, it is relevant to Sub-goal 6.3 – Derive session metrics XE "Sub-goal 6.3 – Derive session metrics:mentioned"  and Sub-goal 6.4 – Derive usability metrics XE "Sub-goal 6.4 – Derive usability metrics:mentioned" .

It is also relevant to Step 7 – Produce the usability report XE "Step 7 – Produce the usability reports:mentioned" , particularly Sub-goal 7.1 – Report on metrics derived and test conditions. XE "Sub-goal 7.1 – Report on metrics derived and test conditions:mentioned" 
Who should read this part

This part is mainly intended for:

· Usability analysts XE "usability analysts:parts of this book to read" 
· Evaluation team members XE "evaluation team:parts of this book for e. t. members to read" 
· Project managers XE "project managers:parts of this book to read" 
· Product managers XE "product managers:parts of this book to read" 
If you are following the Performance Measurement Method for an evaluation, you should have already have worked through Parts 4 and 5.

Otherwise, you can also use this section as a reference when you need to interpret metrics.

The above page break is to produce a numbered even page.    

Deriving the metrics

Individual user values (session metrics) – 
Sub-goal 6.3 XE "Sub-goal 6.3 – Derive session metrics" \b
In a usability session XE "usability sessions:mentioned" , one user attempts to complete all the tasks chosen for the evaluation.

You produce the performance data from each session by assessing the task output XE "task output:mentioned" s and by building, with the Recording Logger XE "DRUM Recording Logger"  in DRUM, logs containing the events that occurred during the session.

You then use the Log Processor XE "DRUM Log Processor"  module in DRUM to calculate automatically the performance-based metrics for each user from this performance data.

Metrics for one user session are called session metrics XE "session metrics" .

You measure the Quantity XE “Quantity:measuring:mentioned"  and Quality XE “Quality:measuring:mentioned"  of the task goal XE "task goals:mentioned" s achieved by users in each session by assessing the outputs from the evaluation task XE "evaluation tasks:mentioned" s and scoring the achievements (Sub-goal 6.1) XE "Sub-goal 6.1 – Assess and score task output:mentioned" .

See “Part 4: Guide to Analysing Task Output”.

The values of Quantity XE “Quantity:measuring:mentioned"  and Quality XE “Quality:measuring:mentioned"  are then input to the Log Processor XE "DRUM Log Processor:calculation of Task Effectiveness (TES)"  which automatically derives the Task Effectiveness XE “Task Effectiveness (TES):calculation by DRUM Log Processor"  (TES) metric (Sub-goal 6.3).

Single values of Task Time XE “Task Time:calculation by DRUM Log Processor" 

 XE "DRUM Log Processor:calculation of Task Time" , Help Time XE "Help Time:calculation by DRUM Log Processor" 

 XE "DRUM Log Processor:calculation of HelpTime" , Search Time XE "Search Time:calculation by DRUM Log Processor" 

 XE "DRUM Log Processor:calculation of Search Time"  and Snag Time XE "Snag Time:calculation by DRUM Log Processor" 

 XE "DRUM Log Processor:calculation of Snag Time"  are derived automatically for each session by the Log Processor totalling up the periods in each log allocated by you to these categories (Sub-goal 6.2) XE "Sub-goal 6.2 – Produce a session log:mentioned" .

The Log Processor XE "DRUM Log Processor:calculation of Productive Period (PP)"  automatically derives the Productive Period XE “Productive Period (PP):calculation by DRUM Log Processor"  (PP) metric from these measures, and also derives the User Efficiency XE “User Efficiency (UE):calculation by DRUM Log Processor" 

 XE "DRUM Log Processor:calculation of User Efficiency (UE)"  (UE) and Relative User Efficiency XE “Relative User Efficiency (RUE):calculation by DRUM Log Processor” 

 XE "DRUM Log Processor:calculation of Relative user Efficiency (RUE)"  (RUE) metrics by combining TES and appropriate Task Times.

See the DRUM User Guide XE “DRUM User Guide:mentioned" .

Deriving group values (usability metrics) – 
Sub-goal 6.4 XE "Sub-goal 6.4 – Derive usability metrics" 
The Log Processor XE "DRUM Log Processor"  displays the metrics for each session as a bar chart called the usability profile XE "usability profile" .

You can store the values of the measures and the metrics in files in the DRUM database both as session metrics XE "session metrics"  (for one user) and grouped together to represent particular user type XE “users:type” s that were identified by the Context of Evaluation XE "Context of Evaluation:statement"  statement.

See the Usability Context Analysis Guide XE "Usability Context Analysis Guide" .

The Evaluation Manager XE "DRUM Evaluation Manager:example output"  in DRUM enables you to display the data in these files.

Example:

For a group of 10 users carrying out task 1 on product PRO.




(Note: Ttask = Task Time, Thelp = Help Time,  Tsrch = Search Time, TES = Task Effectiveness, UE = User Efficiency, RUE = Relative User Efficiency, PP = Productive Period, and pepm = percentage effectiveness per minute)

See the DRUM User Guide XE “DRUM User Guide:mentioned" .

The data files are stored in the DRUM database XE "DRUM database:ASCII files"  as comma separated ASCII files, which you can import into a spreadsheet XE "spreadsheet"  or statistical package XE "statistical package"  for further analysis.

You should derive and quote at least the mean XE "usability metrics:mean"  and confidence interval  (CI) for each metric in each of your groups.

e.g. for the above group of 10 users, the means and 95% CIs for each metric are:


TES
=
18.16 %  ± 10.87 %


UE
=
0.36 pepm ± 0.24 pepm


RUE
=
2.67 % ± 1.71 %


PP
=
21.34 % ± 8.04 %

A confidence interval (CI) is a range of values that probably contains the population mean. It is quoted with a chosen probability.

In the above example, the 95% confidence interval XE "confidence interval:95%:description"  is an interval such that the probability is 0.95 that the interval contains the population mean. The CI depends on the variance (stability) of the individual metric values and on the size of the group.

It is calculated by using the following formula XE "confidence interval:formula" .




Clearly, you can obtain high stability (low CI) either by using large numbers of users in your groups (high N) or by accepting a lower probability (<95%) of measuring the real mean.

It is up to you, in consultation with the promoters of the usability evaluation, to decide which of these methods you adopt.

You will need to consider the trade-offs between the stability of the metrics, the confidence with which you can measure their values and the cost of deriving them.

Examples of some of these trade-offs:

· When measuring whether there is a significant difference in usability between two very similar products or when comparing a product's usability to a standard, you will probably need high stability (small variances) in the measures, meaning you may need to test large numbers of users and specify the 95% CI.

Unfortunately, this may then result in long analysis times and, consequently, high cost.

· When measuring the usability of a product under development, samples of around 10 users are generally accepted as a practical proposition as the cost and time of testing larger groups is generally prohibitive.

Obviously, the margins of error (CI) in the values of the metrics for such small groups will always be greater than that which can be obtained with larger samples. Therefore, when you are comparing the metrics derived at different stages in the development cycle, or comparing the metrics achieved by competitive products, you may have to accept lower probabilities to achieve narrower CIs that do not overlap.
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Interpreting the results
Setting target levels XE "usability metrics:setting target levels" 
Currently, there are three methods you can use to set target values for the metrics: by comparison, by design, and by experience.

By comparison XE "usability metrics:setting target levels:by comparison" 
The usability of a competitive product, or a previous version of the test product, should be measured in the same context as that used to measure the usability of the test product (i.e. same users, tasks and environments). The metric values achieved by the users on the competitive product are then the target levels that the test product has to achieve or exceed.

 By design XE "usability metrics:setting target levels:by design" 
If specific usability goals for the test product are defined by the design team XE "product designers:defining usability goals"  in terms of usability metric values, then the product has to achieve these target values when its usability is measured in a particular context.

 Usability standards

In the future, usability standards XE "usability standards"   XE "usability metrics:setting target levels:by usability standards" may provide a method by which target values can be set for the metrics. If metric values signifying acceptable levels of usability under standard conditions, (e.g. specified contexts including benchmark tests) can be nationally or internationally agreed, then these values will become targets for a test product to achieve to conform to the standards.

By experience XE "usability metrics:setting target levels:by experience" 
Based on the definition of the metrics and the experience of the authors of this handbook, it is possible to quote “ball-park” values for the metrics that a product should achieve for it to be considered usable within its Context of Evaluation XE "Context of Evaluation:mentioned" .

Interpretation

Task Effectiveness (TES) XE "Task Effectiveness (TES):interpreting:25% or less"  measures effectiveness by multiplying together the proportion and acceptability of the task goal XE "task goals:mentioned" s achieved by users for whom the product is designed.

Therefore, a TES value of less than 25% should be considered completely unacceptable because it means that the users were unable to achieve at least half of the task goals with at least 50% acceptability. If TES reaches 50% XE "Task Effectiveness (TES):interpreting:50%" , then use of the product can be considered a reasonably effective way for the users to achieve their task goals. When TES reaches 100% XE "Task Effectiveness (TES):interpreting:100%" , the product has enabled the users to attain all the task goals perfectly.

A single User Efficiency (UE)  XE “User Efficiency (UE):interpreting" value is difficult to interpret because the units are not easily visualised (percentage effectiveness per minute) and there are no scale minimum or maximum, they depend on the Task Time XE "Task Time:mentioned" .

However, when related to the UE value achieved by expert users (people who are experienced users of the product for the tasks considered), Relative User Efficiency (RUE) XE “Relative User Efficiency (RUE):interpreting:50% or less"  takes on a meaning as it indicates where the users have reached on the product learning curve.

For instance, if RUE is measured as less than 50%, the users are performing less than half as well as the experts.

Productive Period (PP) measures the proportion of the task for which users are progressing towards their task goals rather than seeking help, searching hidden structures in the product, or encountering problems. A PP XE “Productive Period (PP):interpreting:50% or less"  value of less than 50%, therefore, means that more than half of the time users spent on the task was unproductive and did not contribute towards their achievement of the task goals.

Therefore, for a product to be considered usable within its Context of Evaluation XE "Context of Evaluation:mentioned" , PP values should be above 50%.

Variances in the values of metrics

· If, in the tests, you monitor rather than control some of the user characteristics, then it is possible that your sample (group) may not be entirely homogeneous and this may result in wide variances in the values of the metrics which cannot be reduced by increasing the sample size.

Therefore, in a case where the CIs are broad, the consistency of the user characteristics across the sample should be considered and, if you suspect that the homogeneity of the sample is in doubt, then the sample should be split to represent different user type XE “users:type:splitting samples to represent different user types” s. You should then derive and specify the metrics for each of these types.

· If you cannot account for a large variance in the mean value of a metric XE "usability metrics:mean:large variances in"  from the monitored user characteristics of the sample, then you may not have controlled or monitored all the relevant characteristics.

In these circumstances, you should analyse the Context of Evaluation XE "Context of Evaluation:analysing"  carefully and try to diagnose the cause of the variation because it may provide valuable information about usability defect XE "usability defects:mentioned" s with the product; (e.g. a large variance in the mean of a metric could result from the product training XE "product:training:uncontrolled" 

 XE "users:training"  of the users being uncontrolled, and would indicate that there were deficiencies in some of the training methods adopted by the users).

The effect of zero Task Effectiveness XE "Task Effectiveness (TES):effect of zero TES" \b
The time permitted for a user to complete an evaluation task XE "evaluation tasks:mentioned"  should be set in one of three ways.

A Users are allowed to continue working on an evaluation task XE "evaluation tasks:mentioned"  until they consider they have achieved the task goal XE "task goals:mentioned" s. No maximum time limit XE "task completion:time limit:methods of setting"  is set. 

B Before the usability session XE "usability sessions:mentioned" s, the evaluators specify a maximum time for the user to complete each subtask. If the user exceeds this time limit, the evaluator can intervene and restart the user from a pre-prepared restart point XE "restart points:zero TES" . This approach can be combined with:


(a)
No maximum time limit for the overall task


(b)
Maximum time limit for the overall task

C Before the usability session XE "usability sessions:mentioned" s, the evaluators specify a maximum time for the user to complete the task, and users are stopped when they reach that time.

The Task Effectiveness metric (TES) measures how well users have achieved the goals of their task by measuring the Quantity XE “Quantity:measuring:mentioned"  and the Quality XE “Quality:measuring:mentioned"  of the goals achieved. The User Efficiency XE “User Efficiency (UE):mentioned"  metric (UE) measures how efficiently the goals have been achieved by measuring the time users take to complete the task (Ttask), and then calculating the ratio between TES and Ttask.

You should, therefore, use method A or B(a) of terminating an evaluation task XE "evaluation tasks:mentioned"  wherever possible because TES and Ttask are obviously related. Applying method A or B(a) means a user will normally have made some progress on the task and will have achieved at least some of the task goal XE "task goals:mentioned" ; TES will not therefore be zero.

Method C or B(b) can be used if the Context of Use XE "Context of Use:limited task completion time"  of the product reveals that users in real life only have a limited amount of time in which to complete the task, or the users selected need to know how much time they must commit to the usability session XE "usability sessions:mentioned"  as their availability is limited. However, if method C  or B(b) is employed, a user may not have made any progress towards the task goal XE "task goals:mentioned" s when the time limit XE "task completion:time limit:expiry"  expires and, therefore, TES may be zero.

When TES is zero, the rules defining unproductive actions can, however, indicate that there were productive periods during the session. Unfortunately, these rules contradict the definition of the Productive Period metric (PP). This states that PP measures the proportion of the task when the user is progressing towards the task goal XE "task goals:mentioned" s; assuming if no goals are achieved, no progress can have been made.

To overcome this anomaly, a rule has been added to the Performance Measurement Method. It states that, if TES is measured as zero on any task, PP should be set to zero for that task even if productive periods can be identified during the task.  XE “Productive Period (PP):zero TES rule" 
This rule, as well as overcoming the above anomaly, also makes the measurement of usability in sessions in which users do not achieve any of the task goal XE "task goals:mentioned" s less time consuming, because formal analysis of the video record XE "video records:analysing:zero TES" s of such sessions is avoided. Users who achieve none of the task goals are often completely lost and it is, however, important to subjectively assess why they are lost even though objective measurement of PP is unnecessary.

Relating the results to usability success factor XE "usability success factors" s

Effective for use XE "usability success factors:effective for use" 
Definition:

The product enables users to achieve the goals of their task. Achievement relates to the proportion of the task goal XE "task goals:mentioned" s that are reached, and the level of their attainment.

Relevant performance-based measures:

Quantity XE "Quantity:usability success factors:effective for use" 
Proportion of the task goal XE "task goals:mentioned" s reached

Quality XE "Quality:usability success factors:effective for use" 
Level of attainment of the goals reached

Relevant performance-based metric:

Task Effectiveness XE “Task Effectiveness (TES):usability success factors:effective for use"  - A combination of Quantity and Quality

Interpretation notes:

A high value of Quantity XE "Quantity:interpreting"  and Quality XE "Quality:interpreting" , resulting in a high value for Task Effectiveness XE “Task Effectiveness (TES):interpreting" , therefore indicates that a product is ‘Effective for use’ within the Context that it was measured.

Efficient in use XE "usability success factors:efficient in use" 
Definition:

Minimal resources are expended by using the product to achieve the task goal XE "task goals:mentioned" s. Resources can include the mental effort demanded of the user, the time it takes, and the costs to the organisation of the user carrying out the task.

Relevant performance-based measures:

Task Time XE "Task Time:usability success factors:efficient in use" 
Time taken by a user to complete a task.

Help Time XE “Help Time:usability success factors:efficient in use" 
Time spent by a user during the task accessing any help provided.

Search Time XE “Search Time:usability success factors:efficient in use" 
Time spent by a user during the task searching hidden structures within the product.

Snag Time XE “Snag Time:usability success factors:efficient in use" 
Time spent by a user during the task doing actions that do not contribute to the task output XE "task output:mentioned" .

Relevant performance-based metrics:

User Efficiency XE “User Efficiency (UE):usability success factors:efficient in use" 
Productive Period XE “Productive Period (PP):usability success factors:efficient in use" 
Interpretation notes:

The only resource measured in the Performance Measurement Method is the time it takes a user to complete a task, and a low value of Task Time XE "Task Time:interpreting"  is therefore one indication that the product is 'Efficient in use'.

The Task Time is combined with the Task Effectiveness XE “Task Effectiveness (TES):interpreting"  metric to produce a metric of User Efficiency XE “User Efficiency (UE):interpreting" .

A low Task Time associated with a high Task Effectiveness value results in a high value of User Efficiency, and therefore indicates that a product is ‘Efficient in use’.

Further indications that a product is ‘Efficient in use’ are low values of Help XE "Help Time:interpreting" , Search XE "Search Time:interpreting"  and Snag Time XE "Snag Time:interpreting"  because these show that the user was not wasting time on these actions.

Because these times are combined with the Task Time to produce the Productive Period metric (a measure of the proportion of the Task Time spent by a user progressing towards the task goal XE "task goals:mentioned" s, i.e. not spent as Help, Search and Snag Time), a high value of Productive Period XE “Productive Period (PP):interpreting"  also indicates that a product is 'Efficient in use'.

Satisfying to use XE "usability success factors:satisfying to use" 
Definition:

Users have a positive attitude XE "users:satisfaction"  towards the product.

Relevant performance-based measures:

None

Relevant performance-based metrics:

None

Measures of Satisfaction are provided by the Software Usability Measurement Inventory (SUMI). XE "SUMI:usability success factors:satisfying to use" 
For some details of SUMI, see “Other MUSiC project publications and products
” on page 231.

Acceptable mental effort to use XE "usability success factors:acceptable mental effort to use" 
Definition:

Users' attention is held by the product without causing unnecessary stress or mental load XE "users:mental effort" .

Relevant performance-based measures:

None

Relevant performance-based metrics:

None

Measures of cognitive workload XE "cognitive workload:usability success factors:acceptable mental effort to use"  are provided by the SMEQ XE "SMEQ (Subjective Mental Effort Questionnaire)"  (Subjective Mental Effort Questionnaire XE "Subjective Mental Effort Questionnaire (SMEQ)" ) and TLX XE "TLX (Taskload Index)"  (Taskload Index XE "Taskload Index (TLX)" ) questionnaires, and by heart rate variability measures XE "heart rate variability measures" 
For some contact details for cognitive workload measurement, see “Other MUSiC project publications and products
” on page 231.

No unnecessary physical risk in use XE "usability success factors:no unnacceptable physical risk in use" 
Definition:

Use of the product does not cause RSI (Repetitive Strain Injury) XE "RSI (Repetitive Strain Injury)"  or excessive fatigue for users XE "users:fatigue" 
Relevant performance-based measures:

None

Relevant performance-based metrics:

None

Easy to learn XE "usability success factors:easy to learn" 
Definition:

Users can use the product with minimal learning costs, training XE "users:training"  time, re-learning time, and deterioration in performance.

Relevant performance-based measure:

Help Time XE "Help Time:usability success factors:ease of learning" 
Time spent by a user during the task accessing any help provided.


Relevant performance-based metric:

Relative User Efficiency XE “Relative User Efficiency (RUE):usability success factors:ease of learning" 
Interpretation notes:

In the Performance Measurement Method, Help Time XE "Help Time:mentioned"  measures the amount of time during a task that a user spends accessing any form of help that is provided within the Context of Use XE "Context of Use:mentioned"  of the product, e.g. on-line help, user manuals and other product documentation XE "product documentation" , telephone help lines, advice from colleagues, etc. For relatively inexperienced users, a low Help Time associated with a high value of Task Effectiveness XE “Task Effectiveness (TES):interpreting"  usually indicates that a product is ‘Easy to learn’ as help is not required to achieve the task goal XE "task goals:mentioned" s.

However, a low Help Time XE "Help Time:interpreting"  may also indicate, particularly if it is associated with a low value of Task Effectiveness XE “Task Effectiveness (TES):interpreting" , that the help provided was inadequate and the user just gave up using it.

A product that is 'Easy to learn' can also be identified by comparing the User Efficiency XE “User Efficiency (UE):interpreting"  of a novice, or a relatively inexperienced user of the product, with the User Efficiency of an expert doing the same task with the product. This is the role of the Relative User Efficiency XE “Relative User Efficiency (RUE):interpreting"  metric, a high value of Relative User Efficiency indicating that the user being measured is well on the way to achieving the same performance as an expert. If the user being monitored is relatively inexperienced and the Relative User Efficiency value is high, the product is 'Easy to learn'.

Flexible to use XE "usability success factors:flexible to use" 
Definition:

The product can be used in a range of contexts (by different users, for different tasks and in different environments).

Relevant performance-based measures:

None

Relevant performance-based metrics:

Task Effectiveness XE “Task Effectiveness (TES):usability success factors:flexible to use" 
User Efficiency XE “User Efficiency (UE):usability success factors:flexible to use" 
Productive Period XE “Productive Period (PP):usability success factors:flexible to use" 
Interpretation notes:

The Performance Measurement Method enables a product that is 'Flexible to use' to be identified by measuring and comparing the values of Task Effectiveness XE “Task Effectiveness (TES):interpreting" , User Efficiency XE “User Efficiency (UE):interpreting"  and Productive Period XE “Productive Period (PP):interpreting"  across a range of different contexts. A flexible product is one for which the values of these metrics are acceptably high in one context, and one for which these metrics do not significantly alter across the range of contexts considered; i.e. changes in user type XE “users:type” , tasks undertaken, and environmental conditions do not affect the usability metric XE "usability metrics:mentioned"  values. 

Intuitive to use XE "usability success factors:intuitive to use" 
Definition:

Users can understand what inputs are required, what the effects of actions are, and what outputs to expect.

The product should not require users to access help very often to find out what, or how to do something, and should not force users to search through hidden data structures (such as menu lists) to identify the location of particular functions.

Relevant performance-based measures:

Help Time XE “Help Time:usability success factors:intuitive to use" 
Time spent by a user during the task accessing any help provided

Search Time XE “Search Time:usability success factors:intuitive to use" 
Time spent by a user during the task searching hidden structures within the product.

Relevant performance-based metrics:

None

Interpretation Notes:

In the Performance Measurement Method, low values of Help Time XE "Help Time:interpreting"  and Search Time XE "Search Time:interpreting"  associated with an acceptably high value of Task Effectiveness XE “Task Effectiveness (TES):interpreting"  indicate that a product is ‘Intuitive to use’.

Controllable to use XE "usability success factors:controllable to use" 
Definition:

Users of the product are in control of the pace and nature of the interaction.

Relevant performance-based measures:

None

Relevant performance-based metrics:

None

Measures of Control are provided by the Software Usability Measurement Inventory (SUMI).

See the SUMI User Handbook.  XE "SUMI:SUMI User Handbook" 

 XE "SUMI:usability success factors:controllable to use" 
Supportive of the user XE "usability success factors:supportive of the user" 
Definition:

The product is tolerant of user errors. It will either ignore errors made by the user (will not be affected by them) or will request that a user corrects the errors in a simple, easily understood way.

The product also provides the right help at the right time; (help is context sensitive).

Relevant performance-based measures:

Help Time XE “Help Time:usability success factors:supportive of the user" 
Time spent by a user during the task accessing any help provided.

Snag Time XE “Snag Time:usability success factors:supportive of the user" 
Time spent by a user during the task doing actions that do not contribute to the task output XE "task output:mentioned" .

Relevant performance-based metrics:

None

Interpretation notes:

If a product provides the right help at the right time, the value of Help Time XE "Help Time:interpreting"  measured during a task should be relatively low because a user should be able to resolve quickly any problems or difficulties that cause him or her to access the help provided.

A low Help Time associated with an acceptably high value of Task Effectiveness XE “Task Effectiveness (TES):interpreting"  therefore indicates that a product is 'Supportive of the user'.

If a product is tolerant of user errors, then users should not waste much time during a task overcoming their errors and mistakes. Time spent overcoming errors and mistakes is measured in the Performance Measurement Method as the amount of time a user spends cancelling and negating previously completed actions, and the amount of time the product spends rejecting user's actions.

A low Snag Time XE "Snag Time:interpreting"  associated with an acceptably high value of Task Effectiveness XE “Task Effectiveness (TES):interpreting"  also therefore indicates that a product is 'Supportive of the user'.

Table 4 on page 169 gives a summary of measures and metrics and their relevance to some of the usability success factors.

Table 4: Usability success factors relevant to measures and metrics
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(TES = Task Efficiency, UE = User Efficiency, RUE = Relative User Efficiency, PP = Productive Period)

?? Danger, Will Robinson! The above table distorts easily. If divorced from tempate file? 

Understanding User Efficiency XE “User Efficiency (UE)” \b (UE) and
Relative User Efficiency XE "Relative User Efficiency (RUE)" \b (RUE)

User Efficiency XE “User Efficiency (UE):units"  (UE) is the ratio of TES to Task Time (TTask) so its units are % per unit of time. The absolute value of UE is therefore difficult to interpret. Its value lies in the ability to use UE as a means of comparing the efficiency of use of products in different contexts.

e.g.

for comparing between the performance of different types of users of the same product in the same environment,

or

for comparing between the performance of the same users of different products in the same environment, etc.

Relative User Efficiency XE “Relative User Efficiency (RUE):units"  (RUE) is a measure of this comparison in a particular case related to Learnability XE "learnability" . RUE is the ratio of the UE of any particular user or group of users to the UE of expert users of the product being tested.

Here, an expert user is defined as a user who has extensive experience of using the product for the tasks for which it is being evaluated.

RUE, therefore, provides an indication of where on the learning curve the particular user or group of users is, in relation to the performance they can expect to achieve when they have gained much more experience of the product.
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Appendix 1:
Performance Metrics Directory

Introduction to the metrics

This appendix is a reference that may be useful while you are achieving Sub-goal 3.2.1 – Select the users XE "Sub-goal 3.2.1 – Select the users:mentioned" , Sub-goal 6.3 – Derive session metrics XE "Sub-goal 6.3 – Derive session metrics:mentioned" , and Sub-goal 6.4 – Derive usability metrics XE "Sub-goal 6.4 – Derive usability metrics:mentioned" .

In this directory, usability metric XE "usability metrics:types:performance-based" s  XE "usability metrics:performance-based" based on the performance achieved by users of a product are divided into three types: product-dependent measures, product-independent measures and indicators of usability XE "usability indicators:mentioned" .

Product-dependent measures XE "product-dependent measures" \b  of performance

These are measures that are only relevant to products that include particular hardware XE "hardware:product-dependent measures"  or software features.

For example, typing rate can be measured if the product has a keyboard, but is meaningless if the product is only accessed by a user speaking to it over a telephone network.

Examples of other typical product-dependent measures XE "product-dependent measures:examples"  are:

· The number of control parameters adjusted for a process controller

· The time to log on for an electronic mail service

Although the importance of product-dependent measures for providing information about why a particular product achieves a particular level of usability is acknowledged, none are defined here because this directory is for a measurement method that is applicable across a wide range of different products.

Product-independent measures XE "product-independent measures" \b  of performance

These are measures that are applicable to any product, but their values only relate to the performance of specific tasks by specific users in a particular environment, i.e. their values only relate to a particular context.

For instance, the time taken for a user to carry out an information retrieval task and a programming task can be measured.

However, the retrieval of one piece of information from a database may only take an untrained user a few seconds, whereas the time for an experienced programmer to program a complex system may be measured in days rather than hours.

Examples of typical product-independent measure XE "product-independent measures:examples" s are:

· The time taken to complete a task

· The correctness of the output

· The total error recovery time

· The number of errors

The product-independent measures of performance described in this directory are listed within the framework of five generic groups: duration, count, frequency, correctness, and completeness. These are shown in Table 5 on page 177.

Table 5: Product-independent measures by group XE "product-independent measures:groups" \b\i 
Group
Type of measures
Example

1
Duration
Task Time XE "Task Time:as a duration measure"  and Help Time XE "Help Time:as a duration measure" 

2
Count
Number of times on-line help is accessed

3
Frequency
Frequency with which on-line help is accessed

4
Completeness
Quantity XE "Quantity:as a completeness measure"  (of task goal XE "task goals:mentioned" s represented in the output)

5
Correctness
Quality XE "Quality:as a correctness measure"  (of the goals achieved)

The groups in the table above are described in “Product-independent measures of performance“ on page 179.

Usability metrics XE "usability metrics" \b
These are combinations of product-independent measures of performance, which are used to define terms such as Effectiveness XE "Effectiveness:mentioned"  and Efficiency XE "Efficiency:mentioned" .

In the same way that the values of the product-independent measures of performance on which indicators are based only relate to a particular context, so too do the usability metrics.

The indicators of usability described in this directory are listed within the framework of four generic classes. These are shown in Table 6.

Table 6: Usability metrics XE "usability metrics:classes" \b \i  by class

Class
Type
Example

1
Goal achievement XE “usability metrics:goal achievement" 
Task Effectiveness XE "Task Effectiveness (TES):as a goal achievement metric” 

2
Work rate  XE “usability metrics:work rate" 
User Efficiency XE "User Efficiency (UE):as a work rate metric” 

3
Operability  XE “usability metrics:operability" 
Productive Period XE "Productive Period (PP):as an operability metric” 

4
Knowledge acquisition XE “usability metrics:knowledge acquisition" 
Relative User Efficiency XE "Relative User Efficiency (RUE):as a knowledge acquisition metric” 

The usability metrics in the above table are described further in “Usability“ on page 181.

Evaluation procedure

The MUSiC XE "MUSiC:mentioned"  performance-based metrics for the usability of a product are defined in the following sections of this appendix. All are obtained by carrying out user tests of the product; i.e. the metrics are calculated by analysing data obtained from evaluation sessions in which specified users carry out specified tasks with the product in defined environments.

Some of the metrics are obtained by analysing the outputs from the tasks, others rely on analysing video record XE "video records:analysing:mentioned" ings of the evaluation sessions. The type of data required for each metric is described in the following sections.

The steps in the evaluation procedure, and where particular tools can be applied, are described in “Part 2: Applying the Method”.

Product-independent measures of performance

 XE "product-independent measures" \r "ProductIndependentMeasures" \b 
Group 1: Duration measures XE "duration measures" \b
This group of measures are all obtained by analysing video record XE "video records:analysing:mentioned" ings of the evaluation sessions.

They are measured individually for each user carrying out an evaluation task XE "evaluation tasks:mentioned" . Detailed descriptions of the techniques employed to measure them are given in “Part 5: Guide to Analysing Video Records”.

In this directory, they are simply defined.

Task Time XE "Task Time:as a duration measure" 
TTask
The time a user spends using a system to perform the evaluation task XE "evaluation tasks:mentioned" .

Help Time XE "Help Time:as a duration measure” 
THelp
The time during an evaluation task XE "evaluation tasks:mentioned"  that a user spends obtaining information about the system.


For example, accessing on-line help, quick reference cards, manuals, or seeking human advice.

Search Time XE "Search Time:as a duration measure” 
TSearch
The time during an evaluation task XE "evaluation tasks:mentioned"  that a user spends exploring the structure of a system, displaying parts that are not currently visible, without activating any of the structures which are presented.


For example, searching pull-down menus for a specific function without finding it.

Snag Time XE "Snag Time:as a duration measure” 
TSnag
The time during an evaluation task XE "evaluation tasks:mentioned"  that a user or a system spends doing actions which do not contribute directly or indirectly to the task output XE "task output:mentioned" , and which cannot be categorised as Help or Search Time.


For example, when the user or the system completely negates the results of previous action(s).

Group 2: Count measure XE "product-independent measures:count" s

No measures in this group were developed for the Performance Measurement Method.

However, if design feedback XE "design feedback:count measures"  is required to indicate how any measured level of usability can be improved, then you may decide to count, for example, the number of times that on-line help is accessed, or other similar count measures.

Group 3: Frequency measure XE "product-independent measures:frequency" s

No measures in this group were developed for the Performance Measurement Method.

However, for design feedback XE "design feedback:frequency measures" , you may decide to measure the frequency with which users access on-line help.

Group 4: Completeness measure XE "product-independent measures:completeness" s

Quantity XE "Quantity:as a completeness measure” 
Quantity is a measure of the amount of a task completed by a user. It is defined as the proportion of the task goal XE "task goals:mentioned" s represented in the output of the task.

For more information about Quantity, and details of how to measure it, refer to “Quantity” on page 78.

Group 5: Correctness measure XE "product-independent measures:correctness" s

Quality XE "Quality:as a correctness measure” 
Quality is defined as the degree to which the task goal XE "task goals:mentioned" s represented in the output have been achieved.

For more information about Quality, and details of how to measure it, refer to “Quality” on page 79.

Usability metrics XE "usability metrics" \r "UsabilityIndicators" \b 
Class 1: Goal achievement XE "usability metrics:goal achievement" 
Effectiveness XE "Effectiveness:as a goal achievement metric" 
The Effectiveness with which users employ an IT product to carry out a task is defined as comprising two components, the quantity of the task attempted by the users, and the quality of the goals they achieve.

Effectiveness
=
ƒ (Quantity XE "Quantity:mentioned" , Quality XE "Quality:mentioned" )

In the above formula, ƒ is standard mathematical notation for ‘a function of’.

Task Effectiveness XE "Task Effectiveness (TES):as a goal achievement metric" 
A value of the Task Effectiveness of a user is obtained by measuring the Quantity XE "Quantity:mentioned"  and Quality XE "Quality:mentioned"  components independently, and then inserting them in the following formula.

TES
=
1/100 (Quantity x Quality)

Because the Quantity and Quality components are both measured as percentages, Task Effectiveness is also a percentage value.

After measuring the Task Effectiveness of each individual user, an average figure for all the users in a specified user group is calculated.

Class 2: Work rate  XE "usability metrics:work rate" 
Efficiency XE "Efficiency:as a work rate metric" 
The efficiency of a machine was defined in mechanical engineering terms early in this century. For instance, in a book entitled Engineering Mechanics – Statics published by McGraw-Hill in 1937, Timoshenko and Young stated that the efficiency of a machine was the ratio of the useful work performed to the total energy expended.

In simple terms, this means that

Efficiency XE "Efficiency:formula" 
=
output

 
input

For a work system in which a human is interacting with a computer, the effectiveness with which the user and the computer combine to successfully complete a task is a measure of the useful work performed, or the output.

However, the input to the work system described above can be interpreted in a number of ways:

From a user’s perspective, the time he or she spends carrying out the task, or the effort required to complete the task are the inputs to the work system. These two types of input produce two different definitions of efficiency which can be stated as:

User Efficiency XE "User Efficiency (UE):formula" 
=
Effectiveness

  
Task Time XE "Task Time:mentioned" 
Human Efficiency XE "Efficiency:human:formula" 
=
Effectiveness


       Effort

However, from the point of view of the organisation employing the user, the input to the work system is the cost to the organisation of the user carrying out the task, namely:

· The labour costs of the user’s time

· The cost of the resources and the equipment used

· The cost of any training XE "users:training"  required by the user

In this case, efficiency can be stated as:

Corporate Efficiency XE "Efficiency:corporate:formula" 
=
Effectiveness XE "Effectiveness:mentioned" 



Total Cost

User Efficiency is defined below as a performance-based usability metric XE "usability metrics:mentioned" .

Human Efficiency XE "Efficiency:human"  is a metric in the cognitive workload XE "cognitive workload:efficiency, human"  toolkit.

User Efficiency XE "User Efficiency (UE):as a work rate metric" 
The efficiency with which users use an IT product is defined as the ratio between their Effectiveness XE "Effectiveness:mentioned"  in carrying out their task, and the time it takes them to complete the task.

UE XE "User Efficiency (UE):formula" 
=
Task Effectiveness


Task Time XE "Task Time:mentioned" 
with Task Effectiveness XE "Task Effectiveness (TES):mentioned"  being measured as described on page 181, and Task Time, the time spent by a user completing a task, being measured by the technique described in “Part 5: Guide to Analysing Video Records”.

This metric provides an absolute measure of User Efficiency XE "User Efficiency (UE):need for benchmarks"  in a particular context. 

By itself, its value has little meaning unless there is an efficiency benchmark to compare it against.

For instance, it can be used to compare the efficiency of:

· Two or more similar products, or versions of a product, when used in the same context, i.e. by the same user groups for the same tasks in the same environments

· Two or more types of users when using the same product for the same tasks in the same environment

· Two or more tasks when carried out by the same users on the same product in the same environment.

Class 3: Operability  XE "usability metrics:operability" 
Productive Period XE "Productive Period (PP):as an operability metric" 
Unproductive Time XE "Unproductive Time:definition"  is defined as the total time that a user spends, during a task, performing help, search, and snag action XE "snag actions:mentioned" s.

Productive Time XE "Productive Time:definition"  is therefore defined as the Task Time XE "Task Time:mentioned"  remaining after Help, Search, and Snag periods have been removed.

It is the time a user spends progressing towards the task goal XE "task goals:mentioned" s, irrespective of whether the goals are eventually achieved.

A full description of how the three unproductive times can be consistently measured by video analysis is given in the “Part 5: Guide to Analysing Video Records”.

The Productive Period is the Productive Time XE "Productive Time:relationship to Productive Period (PP)"  expressed as a percentage of the Task Time XE "Task Time:mentioned"  as follows. It is measured for each individual user.

PP XE "Productive Period (PP):formula"      =     


After measuring the Productive Period of each user (the session metric), an average figure is calculated, which represents the Productive Period of all users within a specified user group (the usability metric).

Class 4: Knowledge acquisition XE "usability metrics:knowledge acquisition" 
Learning rate XE "usability metrics:knowledge acquisition:learning rate (LR)" 
The rate at which users learn how to use particular products in specified contexts, can be defined as the rate of increase exhibited by individual metrics when users repeat evaluation sessions.

Where t is the number of times a user repeats an evaluation task XE "evaluation tasks:mentioned" , i.e. the number of sessions, and ∂ is a standard mathematical notation for rate of change, then

learning rate measured by Task Effectiveness (TES) XE "Task Effectiveness (TES):relationship to learning rate (LR)" 
LRTES
=
∂(TES)


    ∂t

and

learning rate measured by Productive Period (PP) XE "Productive Period (PP):relationship to learning rate (LR)" 
LRPP 
=
∂(PP)



∂t

These rates of change can be expressed for individual users or averaged over all users within a user group. They can be expressed mathematically or displayed graphically.

Relative User Efficiency XE "Relative User Efficiency (RUE):as a knowledge acquisition metric" 
When testing the usability of a single product, a relative efficiency metric can be employed in which the efficiency measured for any particular group of users is related to that which can be obtained by a fully trained and experienced user of the product being tested.

This metric, called the Relative User Efficiency, provides an indication of the position on the learning curve that any particular user has reached.

Relative User Efficiency is defined as the ratio (expressed as a percentage) of the efficiency of any user and the efficiency of an expert user in the same context.

Relative User Efficiency XE "Relative User Efficiency (RUE):formula" 
=



RUE
=



The Relative User Efficiency of each individual user is measured, and then an average figure for all the users in a specified user group is calculated.

An expert user is defined as a person who is a fully trained user of the product and one who also has considerable experience of its use.

The expert Effectiveness XE "Effectiveness:expert"  and expert Task Time XE "Task Time:expert"  must be measured while the expert carries out the same task, with the same product, in the same environment as the user being tested.

If more than one expert is available, then the expert Effectiveness and expert Task Time can be the mean of the scores achieved by all the experts; obviously, the more experts that are available, the more reliable are their averaged figures.

Summary

Figure 14 below is a diagrammatic listing of all the usability metric XE "usability metrics:mentioned" s defined in this directory.

Usability metrics based on the performance achieved by users have been defined as product-independent measure XE "product-independent measures:mentioned" s and indicators of usability XE "usability indicators" .

Product-dependent measure XE "product-dependent measures" s were not defined for MUSiC XE "MUSiC:product-dependent measures"  because their dependency on specific features, functions, and devices make generalisations impossible.

However, it is recommended that when information concerning specific details of a product are required, suitable product-dependent metrics should be devised.

Figure 14: Summary of usability metric XE "usability metrics:summary diagram" \b\is

Product-independent measures

Product-dependent measures

Duration measures

· Task Time

· Help Time

· Search Time

· Snag Time

Measures of completeness

· Quantity

Measures of correctness

· Quality

Duration measures

· Logging on time

· System start up time etc.

Count measures

· Number of mouse clicks

· Number of crashes etc.

Frequency measures

· Typing rate etc.




Usability metrics

Goal achievement 
• Task Effectiveness

Work rate
• User Efficiency

Operability
• Productive Period

Knowledge acquisition
• Relative User Efficiency
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Appendix 2: Example Format of a Usability Report

Introduction

Why read this appendix

 XE "usability report:example format" \bWhen an evaluation of the usability of a product is made using the Performance Measurement Method and SUMI XE "SUMI:mentioned" , Serco Usability Services (SrrcoUS) uses a report structure based on the model format in this appendix.

SercoUS recommends that the structure described in this document be adopted for reporting the results of the evaluation.

If the house style of your employer precludes you from adopting the model format, then your report should still include all the topics covered.

Relevant steps, goals, and sub-goals

This appendix is relevant to Step 7 – Produce the usability reports XE "Step 7 – Produce the usability reports:mentioned"  and its goal, Goal 7 – Produce a usability report XE "Goal 7 – Produce a usability report:mentioned" .

Goal 7 is further divided into sub-goals:

Sub-goal 7.1 – Report on metrics derived and test conditions XE "Sub-goal 7.1 – Report on metrics derived and test conditions:mentioned" 
Sub-goal 7.2 – Provide design feedback XE "Sub-goal 7.2 – Provide design feedback:mentioned" 
The model structure enables you to include diagnostic information. The additional diagnostic information, describing why particular levels of usability are measured, can be derived during and after the user sessions. Serco has found these techniques can usefully be applied in conjunction with the user-based methods.

Diagnostic techniques are described in another NPL Usability Library book Identifying Usability Design Issues XE "Identifying Usability Design Issues:mentioned" .
Scope

This appendix specifies what information should be included in a usability report, and where information should be located within the report.

It is not a case study although the section describing how you should report the metric results uses real evaluation data and shows various ways the data can be displayed.

For a case study, see the NPL Usability Library book Using the Performance Measurement Method: Case Study 1 – the usability of Design-X.  XE "Using the Performance Measurement Method – Case Study 1 – the usability of Design-X" 
Example text passages are set in Helvetica.

Who should read this appendix

This appendix is intended for:

· Usability analyst XE "usability analysts:parts of this book to read" s

· Evaluation team XE “evaluation team:parts of this book for e. t. members to read"  members

Basic structure of a report

 Figure 15 below shows the contents list of a typical usability report.

Figure 15: Contents list of a model usability report XE "usability report:model contents list"\b\i 
Executive Summary

Introduction

Section 1 – Product Evaluated

Section 2 – Objectives of the Evaluation

2.1 Business goals and management objectives

2.2 Test objectives

Section 3 – Context

Section 4 – Evaluation Design and Procedure

4.1 Evaluation Plan

4.2 User sessions

4.3 Metrics and measures taken

Section 5 – Results and recommendations

5.1 Performance-based results

5.2 SUMI results

5.3  Diagnostic interpretation [can include the following]

5.3.1 Relating the occurrence of Help, Search and Snag periods to task segments

5.3.2 The effect of each Snag

5.3.3 Summary of observations made by usability analysts

5.3.4 Summary of the Item Consensual Analysis

5.3.5 Summary of interviews

5.4 Key recommendations

Appendix 1 – Product Report

Appendix 2 – Context Report

Appendix 3 – Task instructions

Appendix 4 – Quantity and Quality scoring procedures

Appendix 5 – Data from individual users

Appendix 6 – Data from the Item Consensual Analysis

Contents of the sections in a report

Executive Summary XE "usability report:executive summary" 
This section should be a summary of the information contained in Sections 1, 2, 3, and 5.

Introduction XE "usability report:introduction" 
In this section, describe the background to the evaluation, and give a brief introduction to what each of the sections in the report contains.

Section 1: Product Evaluated XE "usability report:product evaluated" 
Section 1 should contain a brief description (overview) of the product(s), or component(s) of the product(s), that is (are) the focus of the evaluation.

The Product Report completed during the Context Study XE "Context Study:mentioned"  provides the information.

See the Usability Context Analysis Guide XE "Usability Context Analysis Guide:mentioned" .
Place the complete Product Report in Appendix 1.

Section 2: Objectives of the Evaluation XE "usability report:objectives of the evaluation" 
2.1: Business goals and management objectives XE "usability report:business goals" 

 XE "usability report:management objectives" 
Section 2.1 should contain a description of the business goals and the management objectives that lead to the evaluation, for example:

· Develop a baseline of minimal acceptable usability values against which to test future versions of the product.

· Ensure the usability of the product is as good as, or better, than a competitive product

· Establish a usability validation process that works within the company product development cycle XE "product development cycle:mentioned" .

2.2: Test objectives XE "usability report:test objectives" 
This section should contain a list of the objectives and goals of the usability test, for example:

· Compare the usability of the product under two or more conditions, e.g. between different user type XE "users:type:mentioned" s, tasks, and environments.

· Provide feedback about how to improve the product's usability. Reference can be made to a set of Critical Success Factors  (e.g. easy to learn, intuitive to use, efficient to use, satisfying to use) to identify the particular aspects of usability that are important for the product.

· Investigate the use made of particular product features, e.g. the use and value of the on-line help, and the use of keyboard short-cuts.

Section 3: Context XE "usability report:context" 
Section 3 should contain a description of how the Context of Use XE "Context of Use:in usability report"  of the product was studied and who took part in the study. The description may include an introduction to the Context Report format.

Any deviations between the Context of Evaluation XE "Context of Evaluation:in usability report"  (the context in which the product was tested) and the Context of Use (the context in which the product is normally used) should be highlighted.

The Context Report completed during the Context Study XE "Context Study:Context Report"  provides the information.

See the Usability Context Analysis Guide XE "Usability Context Analysis Guide:mentioned" .
Place the complete Context Report in Appendix 2.

Section 4: Evaluation Design and Procedure XE "usability report:Evaluation Plan" \r "EvaluationPlan" 

 XE "Evaluation Plan:usability report" \r "EvaluationPlan" 
4.1: Evaluation Plan XE "Evaluation Plan:in usability report" 
This section should contain a copy of the Evaluation Plan produced during the Context Study XE "Context Study:Evaluation Plan" .

The Evaluation Plan provides a summary of the characteristics of the users selected for the tests, the evaluation task XE "evaluation tasks:mentioned" s they carried out, and the organisational XE "environment, organisational:mentioned" , technical XE "environment, technical:mentioned"  and physical environment XE "environment, physical:mentioned" s in which the tests took place.

Any experimental conditions investigated and any user information that was monitored is also included in the plan.

See the Usability Context Analysis Guide. XE "Usability Context Analysis Guide:mentioned" 
Test parameters XE "usability report:test parameters" 
In this section, also give a description of how the Evaluation Plan was executed, for example:

· How users were recruited

· What selection processes, if any, were employed

· How the evaluation task XE "evaluation tasks:mentioned" s were presented to the users

· Details of any guidance/instructions given to evaluators XE "evaluators:instructions to" 
· A description of the task output XE "task output:mentioned" s

· How the environmental test conditions were provided

Place a copy of any written task instruction XE "task instructions:mentioned" s given to the users in Appendix 3.

4.2: User sessions XE "usability report:user sessions" 
In this section, provide a list showing the sequence of events in the user-based usability session XE "usability sessions:sequence of events" s, for example:

· When and what questionnaires were given to users

· When and how users were told what to do

· What  time limit XE "task completion:time limit" s, if any, were imposed

4.3: Metrics and measures taken XE "usability report:metrics and measures taken" 
Section 4.3 should contain a specification of the usability metric XE "usability metrics:justification" s selected for the evaluation and a justification of the choice. The justification will often refer to the test objectives.

Diagnostic measures applied

There should also be a description of any additional diagnostic measures XE "usability report:diagnostic measures applied"  selected for the evaluation, the reasons why they were measured should also be given. For example:

· Experienced usability analyst XE "usability analysts:mentioned" s observed each user session and recorded any obvious usability defect XE "usability defects:mentioned" s with the product in order to get rapid feedback on “show-stopping” areas of the product.

· Post session interviews were conducted with the users to discover their particular likes and dislikes with the product.

· The following  product-dependent metrics were measured to identify time wasted by the product and the usefulness of the product user guide:

– average system response time;

– number of times a manual was consulted and the result.

· The task was segmented by Hierarchical Task Analysis XE "Hierarchical Task Analysis (HTA):mentioned"  into a series of components and steps. Periods of Help, Search and Snags were then related to these components and steps to identify areas and functions of the product that gave the user difficulty.

· The cause of each Snag was diagnosed to identify usability problems.

Scoring procedure XE "task goals:scoring procedure" s XE "usability report:scoring procedure" 
Also give a summary of any scoring procedure XE "task goals:scoring procedure" s used, for example:

· How Quantity XE "Quantity:mentioned"  and Quality XE "Quality:mentioned"  were measured from the task output XE "task output:mentioned" 
· How SUMI XE "SUMI:results"  results were obtained

· How the results from any diagnostic questionnaires were collated

Place the full scoring procedures and rules in Appendix 4.

Section 5: Results and recommendations XE "usability report:results and recommendations section" \r "Results" 
5.1: Performance-based results XE "usability report:performance-based results" 
In this section, present the values for the performance-based metrics, obtained under the chosen evaluation conditions. Results can include Group Means, Standard Deviations and Confidence Interval XE "confidence interval:mentioned" s.

Tabular and graphical presentations can be provided and comments should be added to interpret the results. Results can be presented for individual tasks or integrated across many tasks, as shown in Figure 16 below.

Figure 16: Example extract of performance-based results XE "usability report:performance-based results" \b\i
Task 1






Comments

The high mean value of Task Effectiveness XE "Task Effectiveness (TES):example in usability report"  shows that the users were able to satisfactorily achieve a high proportion of the task goals. However low values for the User Efficiency XE "User Efficiency (UE):example in usability report"  and Relative User Efficiency XE "Relative User Efficiency (RUE):example in usability report"  indicate that a much greater amount of time was needed to do so than for an expert user, indicating that the users were low on the learning curve.The low mean for the Productive Period XE "Productive Period (PP):example in usability report"  also indicates that the users needed to spend a large proportion of their time overcoming problems, searching through the system or seeking help. The combined effect of this metric profile shows that within the Context of Evaluation, the product is “effective for use”, but “not efficient in use”.

Present the data from individual users in Appendix 5.

5.2: SUMI XE "SUMI:results"  results XE "usability report:SUMI results" 

 XE "SUMI:usability report" 
In this section, present the values of the user satisfaction XE "user satisfaction"  metrics, obtained under the chosen evaluation conditions. Results can include Group Medians and Confidence Limits.

Results will generally be presented integrated across all evaluation task XE "evaluation tasks:mentioned" s.

Tabular and graphical presentations an be provided and comments should be added to interpret the results, as shown in  below.

Figure 17: Example extract of SUMI results XE "SUMI:example results" \b \i 


In the following table, UCL and LCL represent the limits within which the theoretical true score lies 95% of the time for this sample of users.

UF and LF represent limits outside of which any individual score may be questioned as to its validity.

The Median is the middle score when the scores are arranged in numerical order. It is the indicative sample statistic for each usability area.




Comments

The Global target value for state-of the-art or better commercial software should be greater than 60, a score of 50 to 60 indicating above average software, the value of 44 achieved by the product indicates therefore that the users were generally dissatisfied with its usability for the tasks they undertook.

The values achieved on the subscales show the users perceived the Efficiency XE "Efficiency:mentioned" , Helpfulness and Learnability XE "learnability:mentioned"  of the product to be below average, 44, 43 and 45 respectively.

Reasonably acceptable commercial software rarely falls below 55 on most of the subscales.

5.3: Diagnostic interpretation XE "usability report:diagnostic interpretation" 
In Section 5.3, give summaries, tables and graphical representations of the values of the diagnostic measures under the chosen evaluation conditions, for example:

· Values of specific product-dependent measures made during the sessions

· Relationship between the occurrence of Help, Search and Snag periods and task segments

· The effect of each Snag

· Summary of observations made by usability analyst XE "usability analysts:mentioned" s

· Summary of comments made by users during post-session (de-briefing) interviews

· Summary of Item Consensual Analysis (ICA) XE "Item Consensual Analysis (ICA):in usability report" 

 XE "ICA (Item Consensual Analysis):in usability report" ) XE "SUMI:Item Consensual Analysis (ICA)" 
Present the data from the ICA in Appendix 6.

5.4: Key recommendations

In this section, interpret the values of the  metrics and the diagnostic measures obtained during the evaluation, in relation to the objectives of the evaluation stated in Section 2.

Finally, in this section, if the conclusions indicate that the objectives have not been achieved, recommend to the design team XE "product designers:recommendations to"  of the product what should be done to improve its usability.

These recommendations should be based both on the metric and diagnostic results and should take into account what can be done within any time and financial constraints placed on the product development team.

To date,  Serco has typically made 15 to 20 specific recommendations in commercial evaluations. They have ranged from minor screen changes to major product redesigns and the provision of training XE "users:training"  programmes.

Each problem identified is considered and discussed with the product design team XE "product designers:discussing usability problems with"  so that the recommendations take into account both the cost and importance of resolving particular problems.

Appendices

Appendix 1: Product Report

The complete Product Report XE "Product Report:in usability report"  (see “Section 1: Product Evaluated“” on page 193).

Appendix 2: Context Report

The complete Context Report XE "Context Report:in usability report"  (see “Section 3: Context“ on page 195).

Appendix 3: Task Instructions

Task instruction XE "task instructions:in usability report" s (see “Test parameters” on page 195).

Appendix 4: Quantity XE "Quantity:mentioned"  and Quality XE "Quality:mentioned"  Scoring procedure XE "task goals:scoring procedure" s

Full scoring procedure XE "task goals:scoring procedure" s and rules (see “Scoring procedures
” on page 196).

Appendix 5: Data from Individual Users

Data from individual users (see “5.1: Performance-based results” on page 197) XE "session metrics:in usability report" .

Appendix 6: Data from the Item Consensual Analysis

Data from the ICA (see “5.3: Diagnostic ” on page 200). XE "Item Consensual Analysis (ICA):in usability report" 

 XE "ICA (Item Consensual Analysis):in usability report" 

 XE "SUMI:Item Consensual Analysis (ICA)" 
Above page break is to produce a numbered even page.

Appendix 3: MUSiC

The MUSiC project XE "MUSiC:background" 
The MUSiC XE "MUSiC:definition of usability"  definition of usability is

the extent to which a product can be used with efficiency and satisfaction by specific users to achieve specific goals in specific environments.

The ESPRIT XE "ESPRIT"  project 5429 – MUSiC (Measuring Usability of Systems in Context) – XE "MUSiC:acronym explanation"  aimed to provide the methods and tools for measuring usability. The MUSiC project developed a modular method that can be used to specify requirements for the usability of a product and to assess whether a product meets these requirements.

Types of metric developed in MUSiC XE "MUSiC:metrics developed" 
The partners in the MUSiC project are listed in Table 7 on page 205. Together, these partners developed four complementary types of usability metric, giving measures of different components of usability. They span the stages of the design life cycle of an IT product.

Analytic metrics XE "analytic metrics" 

 XE "usability metrics:types:analytic" 
Measures of aspects of usability, derived from product specifications and models of the user.

These metrics are applicable early in the design lifecycle, because they require only a paper-based product specification to indicate aspects of software usability.

See Bösser XE "Bösser, Tom"  and Melchior XE "Melchior, Elke-Maria”  (1990) and Gunsthövel XE "Gunsthövel, Dirk"  and Bösser (1991).

Performance metrics

 XE "usability metrics:types:performance-based" \b

 XE "usability metrics:performance-based" \bMeasures of how effectively and efficiently users achieve task goal XE "task goals:mentioned" s with a product.

These metrics are used when an operational system or prototype XE "prototyping:mentioned"  of the system is available. Users are observed as they carry out representative tasks under representative conditions.

See Rengger XE "Rengger, Ralph E.”  (1991).

These metrics are derived using the Performance Measurement Method, which is described in this book.

Cognitive workload XE "cognitive workload:metrics"  metrics

 XE "usability metrics:types:cognitive workload" Measures of the mental effort required to use a product.

These metrics are applied throughout the design lifecycle once a prototype XE "prototyping"  is available, to assess the effort required by users as they perform tasks.

See Wiethoff XE "Wiethoff, Marion" , Arnold XE "Arnold, Albert G." , and Houwing XE "Houwing, Edo M.”  (1991).

User satisfaction XE "user satisfaction:metrics"  (psychometrics)

 XE "usability metrics:types:user satisfaction" Measures of users' perceptions of a product.

These metrics are applicable whenever a working version of a product is available. Users complete a questionnaire, which provides a measurement of their attitude XE "users:attitude"  towards the system.

See Porteous XE "Porteous, Murray A.”  and Kirakowski XE "Kirakowski, Jurek Z.”  (1991).

These metrics all provide quantitative indicators of usability XE "usability metrics:quantative" .

MUSiC XE "MUSiC:partners" \b\i partners

The MUSiC project involved eight European partners from industry and research establishments. The partners are shown in Table 7 below.

Table 7: MUSiC partners

Partner
Country
Metric

Industrial



BRAMEUR Ltd
UK


Data Management spa
Italy


SEMA Group sae
Spain






Research



National Physical Laboratory
UK
Performance

Westfälische Wilhelms Universität, Münster
Germany
Analytic and predictive

HUSAT Research Institute
UK


Technische Universiteit Delft
Netherlands
Cognitive workload

University College Cork
Ireland
User satisfaction

 XE "analytic metrics:Westfälische Wilhelms Universität" 
 XE "cognitive workload:metrics:Technische Universiteit Delft" 
 XE "user satisfaction:metrics:University College Cork" 
Appendix 4: Reader Comment Form XE "Reader Comment Form" \b 
Serco Usability Services (SercoUS) would like your comments so that this handbook can be further improved.

You should have received a supply of Reader Comment Forms (RCFs) when you were issued with this handbook. If you have lost or misplaced your RCFs, please photocopy the form on the following pages.

Examples of problems that SercoUS would like you to report are when you:

· Find spelling mistakes, grammatical errors, and other obvious mistakes

· Feel something is not clearly explained

· Try to look something up in the index, but cannot find the term you expect

· Feel that this handbook does not help you sufficiently to follow the Method  

If you have any other suggestions about how the handbook can be improved or want to make other comments, please also use the Reader Comment Form.

Ways of contacting SercoUS are described on the form itself.

Sample Reader Comment Form to photocopy is opposite.

Reader Comment Form

Your details (Please use BLOCK CAPITALS)
Your name:
_______________________________

Your organisation:
____________________________________

Address:
________________________________________________


________________________________________________

Phone number:
_________________ Fax number:  ____________________

Email address:
_______________________________

Performance Measurement Handbook

Date: __ / __ / __ 
Type:
Fault / Suggestion / Enquiry (Delete as appropriate)
Your assessment of 


1  2  3  4  5   (Ring one)
the impact of the fault:

 
(1 = minor, 5 = severe)
Relevant page numbers: ___  ___  ___  ___  ___  ___
Description of the fault (or your suggestion or enquiry)
Please turn over
Description (continued)
How to contact Serco Usability Services

By post:
Serco Usability Services
4 Sandy Lane
Teddington,
Middlesex,
United Kingdom
TW11 0DU

By facsimile: 020 8614 3765 (+44 20 8614 3765)

By Email: info@usability.serco.com (Please include all the details given on this form.)

Appendix 5: A Guide to Conducting User Sessions

Introduction

Why read this appendix

This appendix summarises, for the analyst, the stages involved when evaluating the usability of a product.

It lists a sequence of actions to carry out when conducting user sessions. It makes references to relevant supporting documents at each stage.

Steps, goals and sub-goals

Steps referenced are:

· Step 1 – Define the product to be tested XE "Step 1 – Define the product to be tested:mentioned" 
· Step 2 – Define the Context of Use XE "Step 2 – Define the Context of Use:mentioned" 
· Step 3 – Specify the evaluation targets and Context of Evaluation XE "Step 3 – Specify the evaluation targets and Context of Evaluation:mentioned" 
· Step 4 – Prepare an evaluation XE "Step 4 – Prepare an evaluation:mentioned" 
· Step 5 – Carry out user tests XE "Step 5 – Carry out user tests:mentioned" 
· Step 6 – Analyse the test data XE "Step 6 – Analyse the test data:mentioned" 
· Step 7 – Produce the usability reports XE "Step 7 – Produce the usability reports:mentioned" 
Steps 4, 5, and 6 are covered in most detail.

Who should read read this appendix

This appendix is intended for:

· Usability analyst XE "usability analysts:parts of this book to read" s

· Evaluation team XE “evaluation team:parts of this book for e. t. members to read"  members

Relaxation of copyright

Copyright is partially waived by the Crown in respect of the action checklists in this appendix; you may reproduce these for your own use in evaluating a product.

Above page break is to produce a numbered even page.

Evaluation checklists

Planning

Set up the evaluation team XE "evaluation team:setting up" 
See the Usability Context Analysis Guide XE "Usability Context Analysis Guide:mentioned":, “Step 1: Set up the evaluation team”.

· Choose team members and delegate roles.

The evaluation team XE "evaluation team:number of members" , ideally numbering three or four, should include at least one usability analyst XE "usability analysts:as evaluation team leader"  trained in usability evaluation methods, who will take the role of team leader, and one representative of the product developer/procurer XE "product designers:as evaluation team members"  who is both familiar with the product and the tasks for which it will be used.

Other members of the team should be available to help run the user sessions and to analyse the data when required.

Hold an evaluation planning meeting

See the Usability Context Analysis Guide XE "Usability Context Analysis Guide:mentioned" , “Step 2: Identify sources of information”.

At this initial meeting of the newly formed evaluation team XE "evaluation team:planning meeting" , the team leader should explain the steps involved in carrying out the evaluation, and ensure that all team members are familiar with the product.

The team should then plan the evaluation programme to fit the required timescales and objectives.

Actions

· Identify key stakeholders

· Obtain a clear definition of the evaluation objectives

· Set some provisional dates for the evaluation programme

Define the product to be tested (Step 1) XE "Step 1 – Define the product to be tested:checklist of actions" 
See the Usability Context Analysis Guide XE "Usability Context Analysis Guide:mentioned" , “Step 3: Describe the product to be tested” and “

 XE “product:defining" Step 1: Define the product to be tested
” on page 29.

Action

· Complete the Product Report XE "Product Report" .

The Product Report is completed by the evaluation team XE "evaluation team:Product Report"  in consultation with key people involved in the development or installation of the product.

Plan and hold the Context Meeting to define the Context of Use (Step 2) XE "Context of Use:defining" 

 XE "Step 2 – Define the Context of Use:checklist of actions" 
See the Usability Context Analysis Guide XE "Usability Context Analysis Guide:mentioned" ,  “Step 4: Describe the Context of Use” and “Step 2: Define the Context of Use” on page 29.

Previous experience has found the most cost-effective way of eliciting Context Information is by getting key stakeholders together for a Context Meeting XE "Context Meeting:cost effectiveness" . However, alternative approaches are possible , e.g. individual interviews, e-mail, etc.

A meeting, though cost-effective, requires careful planning.

Actions

Beforehand

· Arrange a mutually acceptable date and location for all stakeholders to attend the meeting

· Circulate information about the nature of the meeting to those attending; include a copy of the Context Questionnaire XE "Context Questionnaire" , and the Product Report XE "Product Report" 
· Prepare the Context Report Table XE "Context Report:Table"  with enough columns for anticipated users/tasks and with any apparently irrelevant questions highlighted

· Obtain copies of the Context Questionnaire and blank Context Report Tables XE "Context Report:Table"  to circulate at the meeting

At the meeting

· Complete the CoU (Context of Use XE "Context of Use:column in Context Report" ) column of the Context Report XE "Context Report:Context of Use column" 
This includes identifying the user type XE "users:type:identifying" s that will take part in the evaluation, and selecting which tasks they will carry out.

Specify the evaluation target XE "evaluation targets" s and Context of Evaluation (Step 3) XE "Context of Evaluation:mentioned" 

 XE "Step 3 – Specify the evaluation targets and Context of Evaluation:checklist of actions" 
See the Usability Context Analysis Guide XE "Usability Context Analysis Guide:mentioned" , “Step 5: Identify critical components”, “Step 6: Specify the Context of Evaluation”, and “Step 7: Produce a concise Evaluation Plan”.

See also”Step 3: Specify the evaluation targets and Context of Evaluation
” on page 31.  XE "Step 3 – Specify the evaluation targets and Context of Evaluation:mentioned" 
This stage and those following are carried out by the evaluation team XE "evaluation team:Step 3" .

Actions:

· Complete the ‘Affects Usability?’ column of the Context Report XE "Context Report:‘Affects Usability?’ column" 
· Specify the Context of Evaluation XE "Context of Evaluation:specifying" 
· Produce an Evaluation Plan XE "Evaluation Plan"  from Context of Evaluation

· Select usability metric XE "usability metrics:selecting" s to be used and, if appropriate, set target levels for them

· Select diagnostic procedures,  measures, and other observations to be used

· Circulate the Evaluation Plan to all those who attended the Context Meeting

Preparing an evaluation (Step 4) XE "Step 4 – Prepare an evaluation:checklist of actions" 

 XE "evaluation:preparing" \b 
See “Step 4: Prepare an evaluation” on page 32.

Prepare an evaluation that meets the specified Evaluation Plan.

Actions

· Prepare a report outline, and insert documents as they are produced

· Write task instruction XE "task instructions:writing" s

· Define maximum time XE "maximum time"  limit XE "task completion:time limit" s for the tasks if appropriate

· Prepare all task dependencies listed in the CoU XE "task dependencies"  and, if required, pre-prepared restart points XE "restart points:checklist item"  

· Define procedure for scoring Quantity XE "Quantity:scoring procedure"  and Quality XE "Quality:scoring procedure"  of goals achieved, and for any other analysis to be carried out

If required for diagnostic evaluation:

· Conduct task analyses XE "Hierarchical Task Analysis (HTA):mentioned" 
· Create DRUM analysis scheme XE "DRUM analysis scheme:mentioned" 
· Prepare and photocopy diagnostic checklists XE "diagnostic checklists:mentioned"  for analysts

· Prepare user selection questionnaire XE "questionnaires:user selection" 
· Schedule timetable for user sessions, analysis and report-writing

· Contact potential participants and arrange attendance timetable

· If required, train users XE "users:training" 
· Prepare and photocopy pre-session interview questions

· Prepare and photocopy post-session interview questions

· If necessary, prepare and photocopy video XE "video:copyright form"  copyright forms 

· Obtain SUMI XE "SUMI:questionnaires"  questionnaires

· Obtain sufficient video XE "videotapes"  tapes and labels

· Prepare the test environment XE "environment, test" 
· Prepare the monitoring equipment

· Produce a session procedure for analysts and allocate responsibilities for actions during sessions XE "evaluation team:allocating responsibilities amongst e. t. members" 
· Run pilot trials of the tasks

· If necessary, modify task instruction XE "task instructions:modifying" s, scoring procedure XE "task goals:scoring procedure:modifying" s, timetable and questionnaires as result of pilots

Running usability sessions (Step 5) XE "Step 5 – Carry out user tests:checklist of actions" 
See “Step 5: Carry out user tests” on page 35.

At the start of each day

· Set up the system and monitoring equipment.

At the start of each user session

· Welcome the user and explain purpose of sessions

· Give a brief tour of the test facility

· Explain that it is the system, and not the user, that is being evaluated

· Ensure the product has been set to its starting conditions XE "product:starting condition" 
· Create and name a new DRUM log with the next user number

· Record the user number on the front of a videotape XE “videotapes:user number" 
· Where necessary, ask the user to complete the ‘video copyright XE "video:copyright form" ’ form

· Interview the user, or ask them to complete a questionnaire, to monitor factors specified in the Evaluation Plan XE "Evaluation Plan:mentioned" 

 XE "users:interviews:pre-session" 
During each user session

· Record the user’s performance on video XE “videotapes”  tape

· If possible, carry out ‘real time’ logging of the start and end time of all tasks, subtasks and other events required for design feedback XE "design feedback" 
· Make general notes of problems and difficulties users appear to encounter

· Make notes of any product failures or unscheduled interruptions

· Monitor any specific events identified in the Evaluation Plan XE "Evaluation Plan:mentioned" 
At the end of each user session

· Ask the user to complete the SUMI XE "SUMI:questionnaires"  questionnaire

· Interview / de-brief the user XE "users:interviews:post-session" 
· Collect and file all the task output XE "task output:storing" s, store video XE “videotapes:storing"  tapes. Make sure that all data is labelled correctly with the user number

· Reset the product for the next user XE "product:starting condition:resetting to" 
Producing results

Analyse the data (Step 6) XE "Step 6 – Analyse the test data:checklist of actions" 
See “Step 6: Analyse the test data” on page 37.

For each user

· Score the Quantity of task goals attempted by assessing the task outputs (Sub-goal 6.1) XE "Sub-goal 6.1 – Assess and score task output:mentioned" 
· Score the Quality of task goal XE "task goals:mentioned" s attempted by assessing the task output XE "task output:mentioned" s (Sub-goal 6.1)

· Analyse the video XE "video records:analysing:mentioned"  tape and produce performance-based metrics and diagnostic measures (Sub-goals 6.2 and 6.3) XE "Sub-goal 6.2 – Produce a session log:mentioned" 

 XE "Sub-goal 6.3 – Derive session metrics:mentioned" 
· Score the SUMI XE "SUMI:questionnaires"  questionnaire

For each user group

· Group the performance based metrics of each user group (usability metrics) XE "usability metrics:mentioned" (Sub-goal 6.4) XE "Sub-goal 6.4 – Derive usability metrics:mentioned" 
· Derive means and confidence interval XE "confidence interval" s for each group

· Analyse the SUMI XE "SUMI:scores"  scores to produce measures of user satisfaction XE "users:satisfaction" 
· Collate notes made during sessions, diagnose usability defect XE "usability defects" s and summarise the results for design feedback XE "design feedback" 
· Collate notes of post-session interviews and summarise the results XE "users:interviews:post-session" 
· Analyse the SUMI XE "SUMI:Item Consensual Analysis (ICA)" 

 XE "Item Consensual Analysis (ICA):analysing data"   XE "Item Consensual Analysis (ICA):analysing data"   XE "(ICA) Item Consensual Analysis:analysing data"  ICA for significant differences to the average software

Write a usability report XE "usability report:writing"  (Step 7) XE "Step 7 – Produce the usability reports:checklist of actions" 
See “Goal 7 – Produce a usability report” on page 38.

· Write report giving details and results of the evaluation

Stages in conducting an evaluation

Figure 18  below and on the following pages summarises the key stages.

Figure 18: Stages in conducting an evaluation.
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 XE "Melchior, Elke-Maria:contact details" Fax:  +49 251 37223
Telephone  +49 251 42310


SUMI

The SUMI toolkit, which includes the SUMI User Handbook, questionnaires, and SUMISCO analysis software is available from UCC Ireland: jzk@ucc.ie
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McGraw-Hill

?? If time, then
get forenames of authors
get publishing towns for books
page numbers for articles
Glossary

References to other items in this glossary are set in italic.

action   Any step performed by the user and/or system during the usability session – for example, pressing a key, moving a mouse, using a computer manual, or displaying a system message. Actions themselves are not specific to the particular task that the user has been set, although for clarity, they are often described in terms of the task being undertaken.

authorised break time XE "breaks, authorised"    The time spent during the usability session in authorised breaks. This period is not counted as part of Task Time.

cancelled actions    XE "cancelled actions" Actions that are cancelled by a subsequent negating action. A type of snag action and therefore also an unproductive action. For example, if a user sets a paragraph in italic and some time later then reverts it to normal text, then the setting to italic is the cancelled action and reverting it to normal is the negating action.

CoE   Abbreviation for Context of Evaluation.

CoM   Abbreviation for Context of Measurement.

CoU   Abbreviation for Context of Use.

context   The factors that affect the usability of the product, excluding the features of the product being evaluated. These factors are characteristics of the users, tasks, and the physical, organisational and technical environments.

Context of Evaluation    XE "Context of Evaluation" The context in which the usability of a product is measured. The Context of Evaluation should be specified to match the Context of Use of the product. It should always be stated when presenting the results of the usability measurements. Sometimes abbreviated to CoE.

Context of Measurement XE "Context of Measurement"    The old term for Context of Evaluation, which appears in earlier NPL books. Sometimes abbreviated to CoM.

Context of Use    XE "Context of Use" The context in which the product is used or intended to be used. Sometimes abbreviated to CoU.

DRUM   The Diagnostic Recorder for Usability Measurement (DRUM XE "DRUM" ) is a software tool designed and produced by the MUSiC project. It supports the video analysis of usability sessions, and can automatically derive the performance-based usability metrics from the logs of analysis.

Effectiveness   A metric derived from the Quantity and Quality measures made. Task Effectiveness is the more usual metric.

Efficiency   The Effectiveness  divided by the input to the task. The input can be measured by effort (human efficiency) or  total cost (corporate efficiency). More usually, the input is measured by Task Time, giving User Efficiency.

fuzzy problems   Difficulties experienced by the user in using the product to carry out the task, which although do not cause unproductive snag actions, nevertheless slow the user down or force them to carry out the task in an unnatural, yet productive, manner. Fuzzy problems are identified by the analyst and rely on subjective interpretation of events. Notes of fuzzy problems XE "fuzzy problems"  may be useful for improving product design. However, as fuzzy problems are not objectively observable, they cannot be timed, and hence do not feed directly into the performance metrics.

hardware   The physical parts of the system. The ergonomic characteristics of the user interface hardware (display screen, keyboard, mouse, etc.) are important factors in determining the usability of a product.

help action    XE "help actions" User action to obtain system information. Help actions do not produce items that can be seen in the task output; neither are they a necessary prerequisite to producing such items. Thus, help actions are unproductive actions.

Help Time    XE "Help Time" A direct measure of the time spent during the task in performing help actions. Sometimes represented as Thelp.

Hierarchical Task Analysis   A method of segmenting an evaluation task into its component activities and operations.

HTA   An abbreviation for Hierarchical Task Analysis.
learning rate    XE "usability metrics:knowledge acquisition:learning rate (LR)" The rate at which users learn how to use particular products in specified contexts. The rate of increase exhibited by individual metrics (such as Task Effectiveness and Productive Period) when users repeat an evaluation task. Sometimes abbreviated to LR.

LR   An abbreviation for learning rate.

negating action XE "negating actions"    Unproductive user or system actions that completely cancel or negate some previous user or system actions. Negating actions always cause cancelled actions. Negating actions are one of the three types of snag action, the others being cancelled actions and rejected actions.

NPL   National Physical Laboratory

SercoUS   Serco Usability Services

organisational environment XE “environment, organisational"    The social environment in which the work is carried out.

pauses    XE "pauses" Periods during the evaluation session, other than authorised breaks, when the user is not performing any action on the system, system information or task instructions. Examples of pauses include user’s thinking time, or system processing of an action. These periods are not measured separately, but are included as part of the series of actions that immediately preceded the pause.

period   The duration of an action, or series of actions. Task Time, Help Time, Search Time, and Snag Time are the four types of period that the analyst needs to measure.

period start point    XE "period start point" The time when the user or system starts to perform the first action in the series.

period end point    XE "period end point" The time when the user begins to perform the first action after the series of actions is complete.

physical environment XE “environment, physical"    The physical environment of the user and product.

Problem Descriptions    XE "Problem Descriptions" A format for describing problems observed by the analyst (including both difficulties associated with snags and fuzzy problems), which were developed as part of the MUSiC XE "MUSiC:mentioned"  project. Problem Descriptions provide useful analytical feedback for diagnosing usability defects, and guiding improvements in the usability of the system.

product    XE "product" The system or component of a system that is the subject of usability assessment. The product may be part of a wider technical environment, the characteristics of which may affect the usability of the product, but are part of the context. For the purpose of assessment, the product might be for example, the cut and paste function in a word processor, the word processing application, or the complete computer system on which the application runs, including peripheral devices.

productive actions    XE "productive actions" Actions that contribute directly in some way to the task output. Actions can make a direct contribution to the task output in two ways: either by producing items that can be seen in the task output, e.g. a line in a diagram, or being actions that are necessary to produce such items, e.g. selecting the line drawing tool.

Productive Period    XE "Productive Period (PP)" A metric giving the percentage of Task Time spent in performing productive actions.

Productive Time    XE "Productive Time" The time spent performing productive actions. This can be calculated by subtracting the Unproductive Time from the Task Time. (It is a derived measure; Productive Period is the related metric.)

Quality   A measure of the degree to which the task goals represented in the task output have been achieved.

Quantity   A measure of the amount of a task completed by a user. The proportion of the task goals represented in the task output.

rejected actions    XE "rejected actions" User actions that have been rejected or ‘ignored’ by the system, and that consequently have no effect. Rejected actions are user actions that the system processes and then rejects. ‘Ignored’ actions may not even be processed by the system. Rejected actions include any feedback messages provided by the system to inform the user of rejection. Rejected actions are always unproductive, and are one of the three types of snag action, the others being cancelled actions and negating actions.

Relative User Efficiency    XE "Relative User Efficiency (RUE)" A metric derived from the User Efficiency  of a user compared with the User Efficiency of an expert. Often abbreviated to RUE.

RSI   Repetitive Strain Injury

RUE   Abbreviation for Relative User Efficiency.

search actions    XE "search actions" User actions that explore the structure of the system, displaying parts that are not currently visible, without activating any of the structures being presented. Search actions do not produce items that can be seen in the task output; neither are they a necessary prerequisite to producing such items. Thus, search actions are unproductive actions.

Search Time    XE "search time" A direct measure of the time spent during the task in performing search actions. Sometimes abbreviated as Tsearch.

session metrics    XE "session metrics" Metrics derived from a single usability session. Contrast with usability metrics.

snag actions    XE "snag actions" User or system actions that do not contribute directly or indirectly to the task output, and that cannot be categorised as help or search actions. There are three types of snag action – negating actions, cancelled actions, or rejected actions. All three types indicate that the user or system has met some hindrance in trying to produce the task output.

Snag Time    XE "Snag Time" A direct measure of the time spent during the task in performing snag actions. Sometimes abbreviated to Tsnag.

SUMI   Software Usability Measurement Inventory. A method of measuring how usable a software product is according to the perceptions and attitudes of its users.

system information    XE "system information" Explanatory material relating to the product under test or the technical system that is made available to users during usability sessions. Examples include on-line help, system manuals or quick reference cards, or advice from the analyst.

task   A job or part of a job carried out by the user, whilst using the product.

task action    XE "task actions" A user or system action performed with the intention of progressing toward the task goal.

Task Effectiveness    XE "Task Effectiveness (TES)" A metric of Effectiveness defined as (Quantity x Quality) expressed as a percentage. Often abbreviated to TES.

task goal XE "task goals"    The objective of performing the task. The task goal should be clearly stated by the analyst before Task Time starts, and details of the goal should be available throughout the session for the user to consult when required.

task instructions XE "task instructions"    A written summary of the task goal, task details, and any other relevant information about the task, available to the user throughout the Task Time.

task output XE "task output"    The actual result achieved by the user and system at the end of the task, which can be examined to determine how effectively the task goal has been achieved.

Task Time XE "Task Time"    A direct measure of the time spent in performing task actions. Sometimes abbreviated to Ttask.

technical environment XE “environment, technical"    The technical system and technical infrastructure (e.g. power supply), in which a product functions. For example, for a software application this would include the operating system software and the hardware configuration; for a mail application, this would also include the network, gateways, and other users.

terminating action XE “terminating actions"    The action that marks the end of the task. The user is aware that this action signifies the end of the task, and that further task actions may not be carried out after this action is completed.

TES   An abbreviation for Task Effectiveness.

Thelp   An abbreviation for Help Time.

Tsearch   An abbreviation for Search Time.

Tsnag   An abbreviation for Snag Time.

Ttask   An abbreviation for Task Time.

UE   An abbreviation for User Efficiency.

unproductive actions XE "unproductive actions"    Actions that do not contribute directly in some way to the task output. There are three types of unproductive action – help actions, search actions, and snag actions.

Unproductive Time XE "Unproductive Time"    A derived measure of the total time spent in performing unproductive actions. Calculated by adding Help Time, Search Time, and Snag Time.

usability XE "usability"    The extent to which a product can be used with effectiveness, efficiency, and satisfaction by specific users to achieve specific goals in specific environments.

usability analyst XE "usability analysts"    A person who has an understanding of the nature of Human–Computer Interaction (HCI), an awareness of usability issues or practical experience of product evaluation. Will probably have qualifications in psychology or ergonomicsor the very good MSc in Technical Communication and HCI from South Bank University, have received on-the-job training and education about usability in the design process, or have some experience of conducting product evaluations.

usability metrics XE "usability metrics"    Metrics derived from interpreting statistically the results of a number of usability sessions. Compare with session metrics.

usability session XE "usability sessions"    The period each user spends with the usability analyst. During usability sessions, users who are representative of the user population are recorded on videotape while they carry out realistic tasks with the product being tested, under conditions reproducing the important features of the normal working environment.

User Efficiency XE "User Efficiency (UE)"    A metric defined as  Effectiveness divided by Task Time. Often abbreviated to UE.

user types   Groups of individuals who have at least one attribute in common (e.g. job title), who have cause to use a particular product. 

users XE "users"    The population of (intended) users or equivalent representative group of individuals who use the product.

VCR   Video Cassette Recorder
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1% rule. See  one per cent rule.

5 second rule. See  five second rule.

A Guide to Conducting User Sessions, 2

A

actions

cancelled. See  cancelled actions.

help. See help actions.

negating. See  negating actions.

productive. See  productive actions.

rejected. See rejected actions.

search. See search actions.

snag. See snag actions.

task. See task actions.

terminating. See terminating actions.

activities

core. See core activities

extra. See extra activities.

analytic metrics, 3, 145

Westfälische Wilhelms Universität, 146

Arnold, Albert G., 145, 165

contact details, 167

audio, 17

authorised breaks. See  breaks, authorised.

B

Bösser, Tom, 145, 165

breaks, authorised, 27, 79, 169

end point, 79

examples, 79

start point, 79

C

cancelled actions, 44, 84, 169

as a type of snag action, 82

definition, 37, 73

description, 84

end point, 84

examples, 84, 95, 96, 97, 104

exception

amended actions, 84

mentioned, 88

minimum time for period, 84

not perceived as problem, 82

relationship to Snag Time, 37

result of negating actions, 82

start point, 84

case studies

drawing package, 65

holiday information system, 63

process controller, 61

CCTV, 26, 27

coffee, 79

cognitive workload

efficiency, human, 130

metrics, 3, 145

Technische Universiteit Delft, 146

usability success factors

acceptable mental effort to use, 117

completeness measures. See product-independent measures – completeness.

confidence interval, 157

95%

description, 110

formula, 111

mentioned, 28, 29, 140

Context

factors needing monitoring, 26

Context Meeting

cost effectiveness, 154

Context of Evaluation, 169

analysing, 114

description, 13

differences with Context of Use, 26, 29

documenting, 13

in usability report, 138

matching to Context of Use, 24

mentioned, 4, 113, 114, 154

specification, 27

specifying, 4, 24, 154

statement, 110

Context of Measurement, 169

Context of Use, 169

column in Context Report, 154

defining, 4, 23, 154

description, 13

differences with Context of Evaluation, 26, 29

documenting, 13

expert help, 27

in usability report, 138

limited task completion time, 115

matching by Context of Evaluation, 24

mentioned, 118

specification, 24

user training specified, 25

Context Questionnaire, 154

Context Report, 23

‘Affects Usability?’ column, 154

Context of Use column, 154

in usability report, 143

Table, 154

Context Study

Context Report, 138

Evaluation Plan, 138

factors needing monitoring, 26

mentioned, 137

core activities, 25, 29

corporate efficiency. See efficiency – corporate.

correctness measures. See product-independent measures – correctness.

count measures. See product-independent measures – count.

D

dependent subtasks, 55

scoring procedure, 55

use of restart points, 25

design feedback, 156, 157

count measures, 128

frequency measures, 128

from Hierarchical Task Analysis (HTA), 14

from Problem Descriptions, 14

from user, 39, 87

mentioned, 17, 33

diagnostic checklists

mentioned, 155

Diagnostic Processor. See  DRUM Diagnostic Processor.

DRUM, 169

v3.0, 28, 29

DRUM analysis scheme

mentioned, 155

DRUM database

ASCII files, 110

evaluation specification, 23

Context of Use, 23

evaluation tasks, 25

test environment, 26

user characteristics, 24

session metrics, 28

usability report, 29

DRUM Diagnostic Processor, 29

DRUM Evaluation Manager, 28

example output, 110

DRUM hardware, 17
DRUM Log Processor, 28, 29, 109, 110

calculation of HelpTime, 109

calculation of Productive Period (PP), 109

calculation of Relative user Efficiency (RUE), 109

calculation of Search Time, 109

calculation of Snag Time, 109

calculation of Task Effectiveness (TES), 109

calculation of Task Time, 109

calculation of User Efficiency (UE), 109

example session logs, 101, 102, 104
DRUM Metrics Processor, 28, 59

DRUM Recording Logger, 28, 59, 109

DRUM Scheme Manager, 29

DRUM session logs, 29

DRUM software, 17
accuracy of timing, 77

fuzzy problems, 74

logging times with, 90

mentioned, 107

DRUM Toolkit, 26, 27

Configuration Guide, 15

DRUM User Guide, 15
mentioned, 4, 11, 17, 59, 90, 109, 110

duration measures, 88, 127. See also Help Time, Search Time, Snag Time, and Task Time.

mentioned, 28

E

Effectiveness. See also Task Effectiveness (TES).

as a goal achievement metric, 129

calculating, 38, 41
expert, 132

mentioned, 4, 126, 130

Efficiency. See also User Efficiency (UE), Relative User Efficiency (RUE).

as a work rate metric, 129

corporate

formula, 130

formula, 129

fuzzy problems, 74

human, 130

formula, 129

mentioned, 4, 126, 141

environment, organisational, 26, 170

mentioned, 138

environment, physical, 23, 26, 170

case studies, 61, 63, 65

mentioned, 138

environment, technical, 26, 171

mentioned, 138

environment, test, 26, 27, 155

equipment buyers

DRUM User Guide, 15

ESPRIT, 145

evaluation

preparing, 4, 25–26, 155
Evaluation Manager. See  DRUM Evaluation Manager.

Evaluation Plan, 154

defining training, 27

environments to reproduce, 26

evaluators consulting, 24

Goal 4, 25

in usability report, 138

mentioned, 156

Sub-goal 4.3, 26

usability report, 138–39

variables, treatment of, 24

evaluation report. See  usability report.

evaluation specification

Context of Use, 23

product, 23

tasks, 25

test environment, 26

users, 24

evaluation targets, 154

specifying, 24, 27, 154

evaluation tasks

case studies, 61, 63, 65

defining, 24
describing, 25

examples

drawing package, 35

electronic process controller, 35

information retrieval system, 35

input/output devices, 26

mentioned, 9, 36, 38, 109, 115, 127, 132, 138, 141

monitoring user performance, 27

performing, 27

relationship to Task Effectiveness (TES), 52

segmenting into core activities, 29

subtasks

dependent, 55

scoring procedure, 55

use of restart points, 25

independent, 56

scoring procedure, 56

tangible outputs

examples, 57

need for, 55, 57

task goals

identifying, 57

task instructions, 27

weighting subtasks, 41

evaluation team, 154

allocating responsibilities amongst e. t. members, 155

consistency between team members, 88

DRUM User Guide, 15

Identifying Usability Design Issues, 14

mentioned, 88

number of members, 153

parts of this book for e. t. members to read, 8, 9, 10, 33, 49, 107, 135, 151

setting up, 153

Usability Context Analysis Guide, 13

evaluators

enforcing time limit, 27

gaining hands-on experience, 39

instructions to, 138

phone call to, 27

product designers

e. consulting, 24

e. talking to, 39

product documentation, consulting, 24

storing task output, 27

system information, e. examining, 39

task instructions

e. examining, 39

e. presenting to user, 79

task, e. attempting, 39

expert help

behaviour, 27

expert users. See  user communities, expert.

extra activities, 29

F

five second rule, 43, 77, 80, 81, 82, 84, 85, 97

effect on metrics, 43, 77

frequency measures. See product-independent measures – frequency.

fuzzy problems, 74, 96, 169

description, 74

documenting, 74

DRUM facilities, 74

examples, 74

importance of, 74

G

Goal 1– Identify and describe the product, 23
Goal 2 – Identify and describe users, tasks, and environment, 23
Goal 3.1 – Match Context of Evaluation to Context of Use, 24
Goal 3.2 – Produce the Evaluation Plan, 24
Goal 4 – Prepare the evaluation, 25
Goal 5 – Monitor and record users’ performance, 27
Goal 6 – Analyse the test data, 28
mentioned, 107

Goal 7 – Produce a usability report, 29
mentioned, 135

goal achievement indicators. See usability metrics – goal achievement.

Gunsthövel, Dirk, 145, 165

H

hardware

product-dependent measures, 125

heart rate variability measures, 117

help actions, 72, 169

examples, 72, 80, 88

looking for, 88

mentioned, 91

order of precedence, 75, 80

timing, 77

Help Time, 43, 80, 169

as a duration measure, 126, 127

calculation by DRUM Log Processor, 109

definition, 37

description, 80

end point, 80

examples, 91, 92

examples, 80, 88, 91–92
manual, 91

on-line help, 91

usability analyst, 92

interpreting, 117, 118, 119, 120

mentioned, 4, 9, 28, 88, 118

minimum time for period, 80

order of precedence, 80, 92

start point, 80

examples, 91, 92

Help Time (cont)

usability success factors

ease of learning, 118

efficient in use, 116

intuitive to use, 119

supportive of the user, 120

Hierarchical Task Analysis (HTA), 14
DRUM software, 17

for design feedback, 29

for segmenting evaluation tasks, 25

identifying ‘core’ activities, 29

mentioned, 71, 139, 155

Houwing, Edo M., 145, 165

contact details, 167

HTA. See Hierarchical Task Analysis (HTA).

human efficiency. See efficiency – human

HyperCard, 17

I

ICA (Item Consensual Analysis)

in usability report, 142, 143

Identifying Usability Design Issues, 14
describing usability defects, 74

Hierarchical task Analysis (HTA), 29

mentioned, 11, 90, 135

Problem Descriptions, 29

Sub-goal 4.1, 25

Sub-goal 7.2, 40

Introduction to Cognitive Workload Measurement, 167

Item Consensual Analysis (ICA)

in usability report, 142, 143

K

Kirakowski, Jurek Z., 146, 165

knowledge acquisition indicators. See usability metrics – knowledge acquisition.

L

laboratory technicians

DRUM User Guide, 15

lavatory, 79

learnability, 121

mentioned, 141

learning rate (LR). See usability metrics – knowledge acquisition – learning rate (LR).

Log Processor. See DRUM Log Processor.

LR (learning rate). See usability metrics – knowledge acquisition – learning rate (LR).

M

Macintosh, 17

maximum time, 155. See  task completion – time limit.

meals, 79

Melchior, Elke-Maria, 145, 165

contact details, 167

Metrics Processor. See DRUM Metrics Processor.

microphones, 17

MUSiC

acronym explanation, 145

background, 145

definition of usability, 51, 145

mentioned, 126

metrics developed, 145

partners, 146
product-dependent measures, 133

publications from other projects, 117, 167

SUMI. See  SUMI.

N

negating actions, 43, 82–83, 170

amending actions, distinction from, 84

as a type of snag action, 82

definition, 37, 73

description, 82

end point, 82

examples, 83, 95, 96

exceptions

changing default styles, 83

complex tasks, 83

productive actions, 83

initial identification, 88

mentioned, 44, 84, 92

minimum time period, 82

positive-seeming, 82

productive, 97

examples, 83

relationship to Snag Time, 37

start point, 82

NPL Usability Library, 166

relevant parts for typical tasks, 12
suggested readership for parts of library, 16

O

Objective Cognitive Workload Measurement Handbook, 167

Obtaining Diagnostic Information from MUSiC User Sessions, 166

one per cent rule, 80, 81, 82, 84, 85, 97

effect on metrics, 43, 77

operability indicators. See usability metrics – operability.

organisational environment. See  environment, organisational.

P

pauses, 170

categorising, 75

examples, 91

Performance Measurement Handbook
access methods, 7

conventions used, 7

how to use, 12
overview of its parts, 7

Version 2 owners, 11

Performance Measurement Method, 3
applying, 4
mentioned, 8

diagram of steps, 22
origins, 3

relationship to Hierarchical Task Analysis (HTA), 14

Step 1, 4, 23
Step 2, 4, 23
Step 3, 4, 24
Step 4, 4, 25–26
Step 5, 4, 27
Step 6, 4, 28
Step 7, 5, 29
training, 3
Performance Measurement Toolkit, 5, 6, 14

period end point, 77, 170

authorised breaks, 79

cancelled action, 84

definition, 43

Help Time, 80

examples, 91, 92

negating action, 82

rejected action, 85

Search Time, 81

examples, 92, 93, 94

Snag Time

examples, 95, 96, 97

Task Time, 79

period start point, 77, 170

authorised breaks, 79

cancelled action, 84

definition, 43

Help Time, 80

examples, 91, 92

negating action, 82

rejected action, 85

Search Time, 81

examples, 92, 93, 94

Snag Time

examples, 95, 96, 97

Task Time, 79

physical environment. See  environment, physical.

Porteous, Murray A., 146, 165

PP. See Productive Period (PP).

Problem Descriptions, 14, 40, 74, 87

for design feedback, 29

product, 170

defining, 23, 153

starting condition, 156

resetting to, 156

training, 27

uncontrolled, 114

product designers

as evaluation team members, 153

defining usability goals, 113

discussing report with, 29

discussing usability problems with, 142

evaluators consulting, 24

evaluators talking to (familiarisation with product), 39

Identifying Usability Design Issues, 14

recommendations to, 142

task completion time limit, 25

Usability Context Analysis Guide, 13

product development cycle

mentioned, 137

testing during early stages, 23

product documentation, 26, 118

evaluators consulting, 24

product managers

parts of this book to read, 8, 9, 107

task completion time limit, 25

Usability Context Analysis Guide, 13

Product Report, 23, 153, 154

in usability report, 143

product-dependent measures, 125, 133

examples, 125

product-independent measures, 125, 127–28. See also usability metrics.

completeness, 128

correctness, 128

count, 128

duration. See duration measures.

examples, 125

frequency, 128

groups, 126
mentioned, 133

productive actions, 170

changing default style, 83

checking task output, 81

consulting system information, 80

difficulty identifying, 72

examples, 71, 97

interspersing cancelled actions, 84

order of precedence, 75

productive negating actions, 83

reading task instructions, 80

Productive Period (PP), 38, 170

as an operability metric, 126, 131

calculation by DRUM Log Processor, 109

description, 34

example in usability report, 140

formula, 72, 131

interpreting, 117, 118

50% or less, 114

mentioned, 4, 90

relationship to learning rate (LR), 132

usability success factors

efficient in use, 116

flexible to use, 118

zero TES rule, 115

Productive Time, 170

definition, 131

interspersing cancelled and negating actions, 44

relationship to Productive Period (PP), 38, 131

project managers

parts of this book to read, 8, 9, 107

Usability Context Analysis Guide, 13

prototyping, 145

mentioned, 145

testing prototypes, 23

Q

Quality, 35, 51, 58
as a correctness measure, 126, 128

case studies, 62, 63, 64, 66

definition, 35, 51

description, 33

Effectiveness, relationship to, 38, 41

formula

example, 62

interpreting, 116

measuring, 58
case studies, 61

mentioned, 55, 56, 109, 115

requirements for, 59

subjective judgement, 55, 65

unspecified output, 59

mentioned, 9, 24, 28, 53, 57, 129, 139, 143

objective quality, 58

relationship to Task Effectiveness (TES), 52

scoring procedure, 155

subjective assessments, 66

subjective quality, 58

usability success factors

effective for use, 116

Quantity, 35, 51, 57
as a completeness measure, 126, 128

case studies, 62, 63, 64, 66

definition, 35, 51

description, 33

Effectiveness, relationship to, 38, 41

interpreting, 116

measuring, 57
case studies, 61

mentioned, 55, 56, 109, 115

requirements, 57

subjective judgement, 65

mentioned, 9, 24, 28, 53, 58, 129, 139, 143

relationship to Task Effectiveness (TES), 52

scoring procedure, 155

specifying, 57
subjective assessments, 66

usability success factors

effective for use, 116

questionnaires

user selection, 155

R

Reader Comment Form, 11, 147
mentioned, 10

Recording Logger. See DRUM Recording Logger.

rejected actions, 44, 85–86, 171

as a type of snag action, 82

definition, 37, 73

description, 85

end point, 85

examples, 85, 96, 104

mentioned, 88

minimum time for period, 85

relationship to Snag Time, 37

start point, 85

Relative User Efficiency (RUE), 38, 52, 121, 171

as a knowledge acquisition metric, 126, 132

as a measure of learnability, 53

calculation by DRUM Log Processor, 109

definition, 52

description, 34

example in usability report, 140

formula, 132

interpreting, 118

50% or less, 113

mentioned, 4, 90

need for expert community, 24

units, 121

usability success factors

ease of learning, 118

Rengger, Ralph E., 145, 165

restart points, 56
checklist item, 155

Goal 5, 27

Sub-goal 4.1, 25

zero TES, 115

RSI (Repetitive Strain Injury), 117

RUE. See  Relative User Efficiency (RUE).

S

Scheme Manager. See DRUM Scheme Manager.

scoring procedures

dependent subtasks, 55

independent subtasks, 56

search actions, 72, 171

examples, 72, 81, 88, 93, 97

looking for, 88

mentioned, 73

order of precedence, 75

Search Time, 43, 81–82, 171

as a duration measure, 127

calculation by DRUM Log Processor, 109

definition, 37

description, 81

end point, 81

examples, 92, 93, 94

examples, 88, 92–94
necessary movement through the system, 93

searching menus, 92

searching through dialogue boxes, 94

searching through directories, 93

exceptions

browsing through a database, 82

checking task output, 81

necessary searching, 81

interpreting, 117, 119

mentioned, 4, 9, 28, 82, 88

minimum time for period, 81

start point, 81

examples, 92, 93, 94

usability success factors

efficient in use, 116

intuitive to use, 119

session metrics, 109, 110, 171

in usability report, 143

mentioned, 28

simulations

case studies, 61

testing, 23

SMEQ (Subjective Mental Effort Questionnaire), 117

snag actions, 73, 171

components, 82

examples, 73, 83, 96, 97

full identification, 88

fuzzy problems, 74

mentioned, 72, 75, 131

not perceived as problem, 82

order of precedence, 75

types, 73

Snag Time, 82, 171. See also Cancelled Time, Negating Time, and Rejected Time.

as a duration measure, 127

calculation by DRUM Log Processor, 109

cancelled action, 44

components, 88

definition, 37

end point

examples, 95, 96, 97

examples, 83, 95–97, 96

amendment, 96

negating and cancelled actions, 95

productive negating actions, 97

rejected action, 96

interpreting, 117, 120

mentioned, 4, 9, 28, 76, 88

negating action, 43

order of precedence, 92

rejected action, 44

start point

examples, 95, 96, 97

usability success factors

efficient in use, 116

supportive of the user, 120

spreadsheet, 9, 28, 107, 110

spreadsheet example, 96

statistical package, 9, 28, 29, 107, 110

Step 1 – Define the product to be tested, 23, 153
mentioned, 151, 153

Step 2 – Define the Context of Use, 23
mentioned, 151, 154

Step 3 – Specify the evaluation targets and Context of Evaluation, 24
mentioned, 49, 151, 154

Step 4 – Prepare an evaluation, 25–26
checklist of actions, 155

mentioned, 151

Step 5 – Carry out user tests, 27
checklist of actions, 156

mentioned, 151

Step 6 – Analyse the test data, 28
checklist of actions, 157

mentioned, 49, 69, 107, 151

Step 7 – Produce the usability reports, 29
mentioned, 107, 135, 151, 157

Sub-goal 3.2.1 – Select the users, 24
mentioned, 125

Sub-goal 3.2.2 – Define the evaluation task, 24, 55, 57

mentioned, 49

Sub-goal 4.1 – Prepare the tasks, 25
Sub-goal 4.2 – Prepare the users, 25
Sub-goal 4.3 – Set up the test environment, 26
Sub-goal 6.1 – Assess and score task output, 28, 35, 40, 41, 55–59
mentioned, 49, 109, 157

Sub-goal 6.2 – Produce a session log, 28, 36, 41, 75, 87–91
mentioned, 40, 69, 109, 157

Sub-goal 6.3 – Derive session metrics, 28, 90, 109
mentioned, 40, 107, 125, 157

Sub-goal 6.4 – Derive usability metrics, 28, 110

mentioned, 107, 125, 157

Sub-goal 7.1 – Report on metrics derived and test conditions, 29
mentioned, 107, 135

Sub-goal 7.2 – Provide design feedback, 29, 90

mentioned, 40, 135

Subjective Cognitive Workload Measurement Handbook, 167

Subjective Mental Effort Questionnaire (SMEQ), 117

subtasks

dependent, 55

scoring procedures, 55

use of restart points, 25

independent, 56

scoring procedures, 56

SUMI

example results, 141
Item Consensual Analysis (ICA), 157

mentioned, 135

questionnaires, 155, 156, 157

results, 139, 141

scores, 157

SUMI User Handbook, 51, 119, 167

usability report, 141

usability success factors

controllable to use, 119

satisfying to use, 117

system information, 171

evaluator examining, 39, 87

user consulting, 37

as end of authorised break, 79

as Productive Time, 80

as start of Help Time, 80

as Task Time start point, 79

visible but not in use, 80

systems managers

DRUM User Guide, 15

T

task actions, 171

amalgamating consecutive actions of the same type, 43, 77

categorising, 42, 71, 75–76, 89

examples, 95, 96, 97

mentioned, 41

hierarchy, 36, 76
looking for, 88

mentioned, 71, 83

order of precedence, 75

simultaneous, 75

task actions (cont)

timing, 77

mentioned, 41

task completion

as a user decision, 27

signifying, 27

time limit, 77, 138, 155

expiry, 115

interruption by evaluator, 27, 56

methods of setting, 115

restart points, 25, 27, 56

task dependencies, 155

Task Effectiveness (TES), 38, 52, 171

as a goal achievement metric, 126, 129

calculating, 59
calculation by DRUM Log Processor, 109

definition, 52

description, 34

effect of zero TES, 115
example in usability report, 140

interpreting, 116, 118, 119, 120

100%, 113

25% or less, 113

50%, 113

mentioned, 41, 53, 90, 130

relationship to learning rate (LR), 132

relationship to User Efficiency (UE), 38, 52

usability success factors

effective for use, 116

flexible to use, 118

task goals, 171

attempted, 61, 62

case studies, 63, 64, 65, 66

comparing Quality, 59

deciding, 55, 57

examples, 57

minimum requirement, 66

case studies, 61, 63, 65

dividing task into, 57

examples, 57

ideal representation, 59

mentioned, 9, 35, 41, 51, 71, 75, 93, 96, 97, 109, 113, 115, 116, 117, 118, 126, 128, 131, 145, 157

relationship to Quality, 58

relationship to Quantity, 57

scoring procedure, 58, 65, 66, 139, 143

dependent subtasks, 55

independent subtasks, 56

modifying, 155

weighting, 58

task instructions, 26, 27, 171

authorised breaks, 79

evaluator examining, 39, 87

examples, 94

Help Time end point, 80

in usability report, 143

mentioned, 138

modifying, 155

refining, 25

user reading

as a productive action, 80

as Help Time end point, 92

as start of an action, 77

before start of Task Time, 79

writing, 155

writing style, 25

task output, 171

analysing, 40, 41, 55–59
mentioned, 4, 33, 39

reasons for analysing, 35, 49, 51–53
requirements, 55
assessing, 28

cancelled actions, 84

case studies, 61, 62, 64, 66

categorising task actions, 75

checking, 81

definition, 33, 51

examples, 94

drawing package, 51

VCR, 51

ideal task outputs

examples, 59

measures, 35

mentioned, 9, 37, 38, 55, 71, 72, 96, 97, 109, 116, 120, 127, 138, 139, 157

negating actions contributing to t.o., 83

printing, 27

Productive Time, 75

rejected actions, 85

relationship to Quality, 33, 41, 58

relationship to Quantity, 33, 57

search actions, 72

snag actions, 73

Snag Time, 82

storing, 27, 156

task goals, representing, 57

Unproductive Time, 80, 82

viewing, 40

Task Time, 36, 43, 71, 79, 171

as a duration measure, 126, 127

authorised breaks, 79

calculation by DRUM Log Processor, 109

definition, 36

description, 33, 79
end point, 79

exception

user reading task instructions at end of authorised break, 79

user reading task instructions before start, 79

expert, 132

fuzzy problems, 74

interpreting, 116

measuring, 52

mentioned, 4, 9, 28, 72, 76, 88, 113, 129, 130, 131

one per cent rule, 77, 80, 81, 82, 84, 85, 97

relationship to Productive Period (PP), 38

relationship to User Efficiency (UE), 38

start point, 79

suboptimal methods, 72

usability success factors

efficient in use, 116

user reading task instructions, 80

Taskload Index (TLX), 117

technical environment. See  environment, technical.

terminating actions, 171

TES. See Task Effectiveness (TES).

test data

analysing, 4, 28

test environment. See  environment, test.

Timoshenko, 167

TLX (Taskload Index), 117

Toolkit. See DRUM Toolkit.

U

unproductive actions, 172

Unproductive Time, 37, 172. See also Help Time, Search Time, and Snag Time.

and negating actions, 82

Cancelled Time, 84

definition, 37, 131

description, 33

fuzzy problems, 74

Help Time, 80

identifying, 72

Rejected Time, 85

Search Time, 81

Snag Time, 82

usability, 172

usability analysts, 172

as evaluation team leader, 153

DRUM User Guide, 15

Identifying Usability Design Issues, 14

mentioned, 3, 17, 69, 71, 92, 139, 142

parts of this book to read, 8, 9, 10, 33, 49, 107, 135, 151

Usability Context Analysis Guide, 13

Usability Context Analysis Guide, 13, 110

Context Questionnaire, 23

Goal 1, 23

Goal 2, 23

Goal 3.1, 24

mentioned, 4, 137, 138, 153, 154

Product Questionnaire, 23

usability defects, 157

describing, 74

diagnosing through Problem Descriptions, 14, 29

mentioned, 114, 139

usability indicators, 133

mentioned, 125

usability metrics, 126, 129–32, 172. See also Productive Period (PP), Relative User Efficiency (RUE), User Efficiency (UE), and Task Effectiveness (TES). See also product-dependent measures, and product-independent measures.

classes, 126
confidence interval. See confidence interval.

deriving, 28

goal achievement, 126, 129. See also Effectiveness, Task Effectiveness (TES).

justification, 139

knowledge acquisition, 126, 132. See also Relative User Efficiency (RUE).

learning rate (LR), 132, 170

mean, 110

large variances in, 114

mentioned, 9, 17, 29, 107, 118, 130, 133, 157

operability, 126, 131. See also Productive Period (PP).

performance-based, 33, 125, 145
quantative, 146

relationship with measurements, 34

selecting, 154

setting target levels, 113

by comparison, 113

by design, 113

by experience, 113

by usability standards, 113

summary diagram, 133
types

analytic, 145

cognitive workload, 145

performance-based, 33, 125, 145
user satisfaction, 146

work rate, 126, 129. See also Efficiency, User Efficiency (UE).

usability profile, 110

usability report

business goals, 137

context, 138

diagnostic interpretation, 142

diagnostic measures applied, 139

Evaluation Plan, 138–39

example format, 135
mentioned, 10

executive summary, 137

introduction, 137

management objectives, 137

mentioned, 4

metrics and measures taken, 139

model contents list, 136
objectives of the evaluation, 137

performance-based results, 140

producing, 5, 29

product evaluated, 137

results and recommendations section, 140–42

Step 1, 23

Step 2, 23

Step 3, 24

Step 4, 25, 26

SUMI results, 141

test objectives, 137

user sessions, 138

writing, 157

usability sessions, 172

analysing, 39–40
analysing task output, 40
analysing video records, 40
attending session, 39, 87
mentioned, 4, 33, 88

product familiarisation, 39
stages, 39
task familiarisation, 39
breaks, authorised, 27

description, 71, 100, 103
examples, 99–104
menu-driven word processing package, 103

word processing package, 100

usability sessions (cont)

mentioned, 8, 9, 14, 17, 26, 33, 35, 36, 37, 38, 49, 51, 52, 53, 55, 57, 69, 73, 75, 85, 87, 91, 92, 109, 115

profile, 44, 45
rules, 27

sequence of events, 138

viewing video records, 90

usability standards, 113

usability success factors, 116

acceptable mental effort to use, 117

controllable to use, 119

easy to learn, 118

effective for use, 116

efficient in use, 116

flexible to use, 118

intuitive to use, 119

no unnacceptable physical risk in use, 117

satisfying to use, 117

supportive of the user, 120

user (s)

Efficiency. See  User Efficiency (UE).

user communities

describing characteristics of, 23

expert, 24

selecting, 24

User Efficiency (UE), 38, 52, 121, 172

as a work rate metric, 126, 130

calculation by DRUM Log Processor, 109

description, 34

example in usability report, 140

formula, 129, 130

interpreting, 113, 116, 118

mentioned, 53, 90, 115

need for benchmarks, 130

suboptimal methods, 72

units, 121

usability success factors

efficient in use, 116

flexible to use, 118

user satisfaction, 141. See also SUMI.

metrics, 3, 146

University College Cork, 146

users, 172

attitude, 146

case studies, 61, 63, 65

fatigue, 117

interviews

post-session, 156, 157

pre-session, 156

mental effort, 117

role-playing, 25

satisfaction, 117, 157

tests

performing, 4, 27

training, 25, 27, 114, 118, 130, 142, 155

type, 110, 118

identifying, 154

mentioned, 137

splitting samples to represent different user types, 114

Using the Performance Measurement Method – Case Study 1 – the usability of Design-X, 135

V

variables

types, 24

Usability Context Analysis Guide, 13

video

cameras, 17

controls, 88, 90

copyright form, 155, 156

mentioned, 4, 17, 27, 74, 88, 89

recorder, 17

video records

analysing, 41, 69–104, 87–91
mentioned, 4, 9, 33, 36, 37, 38, 39, 43, 52, 71, 75, 126, 127, 157

zero TES, 115

dividing into action times, 36

measures from analysing, 36

situations when not necessary, 4

viewing, 90

videotapes, 155, 156

frame numbers, 87

storing, 156

time stamps, 87

user number, 156

W

Wiethoff, Marion, 145, 165

contact details, 167

work rate indicators. See usability metrics – work rate.

Y

Young, 167



 XE "1% rule" \t "See  one per cent rule." 
 XE "5 second rule" \t "See  five second rule." 
 XE "actions:cancelled" \t "See  cancelled actions." 
 XE "actions:help" \t "See help actions." 
 XE "actions:negating" \t "See  negating actions." 
 XE "actions:productive" \t "See  productive actions." 
 XE "actions:rejected" \t "See rejected actions." 
 XE "actions:search" \t "See search actions." 
 XE "actions:snag" \t "See snag actions." 
 XE "actions:task" \t "See task actions." 
 XE "actions:terminating" \t "See terminating actions." 
 XE "activities:core" \t "See core activities" 

 XE "activities:extra" \t "See extra activities."  XE "Efficiency" \t "See also User Efficiency (UE), Relative User Efficiency (RUE)." 
 XE "authorised breaks" \t "See  breaks, authorised." 
 XE "completeness measures" \t "See product-independent measures – completeness." 
 XE "corporate efficiency" \t "See efficiency – corporate." 
 XE "correctness measures" \t "See product-independent measures – correctness." 
 XE "count measures" \t "See product-independent measures – count." 
 XE "Diagnostic Processor" \t "See  DRUM Diagnostic Processor." 
 XE "duration measures" \t "See also Help Time, Search Time, Snag Time, and Task Time." 
 XE "Effectiveness" \t "See also Task Effectiveness (TES)." 
 XE "Evaluation Manager" \t "See  DRUM Evaluation Manager." 
 XE "evaluation report" \t "See  usability report." 
 XE "expert users" \t "See  user communities, expert." 
 XE "frequency measures" \t "See product-independent measures – frequency." 
 XE "goal achievement indicators" \t "See usability metrics – goal achievement." 
 XE "HTA" \t "See Hierarchical Task Analysis (HTA)." 
 XE "human efficiency" \t "See efficiency – human" 
 XE "knowledge acquisition indicators" \t "See usability metrics – knowledge acquisition." 
 XE "learning rate (LR)" \t "See usability metrics – knowledge acquisition – learning rate (LR)." 
 XE "Log Processor" \t "See DRUM Log Processor." 
 XE "LR (learning rate)" \t "See usability metrics – knowledge acquisition – learning rate (LR)." 
 XE "maximum time" \t "See  task completion – time limit." 
 XE "Metrics Processor" \t "See DRUM Metrics Processor." 
 XE "MUSiC:SUMI" \t "See  SUMI." 
 XE "operability indicators" \t "See usability metrics – operability." 
 XE "organisational environment" \t "See  environment, organisational." 
 XE "physical environment" \t "See  environment, physical." 
 XE "PP" \t "See Productive Period (PP)." 
 XE "product-independent measures:duration" \t "See duration measures." 
 XE "product-independent measures" \t "See also usability metrics." 
 XE "Recording Logger" \t "See DRUM Recording Logger." 
 XE "RUE" \t "See  Relative User Efficiency (RUE)." 
 XE "Scheme Manager" \t "See DRUM Scheme Manager." 
 XE "Snag Time" \t "See also Cancelled Time, Negating Time, and Rejected Time." 
 XE "TES" \t "See Task Effectiveness (TES)." 
 XE "Toolkit" \t "See DRUM Toolkit." 
 XE "technical environment" \t "See  environment, technical." 
 XE "test environment" \t "See  environment, test." 
 XE "Unproductive Time" \t "See also Help Time, Search Time, and Snag Time." 
 XE “usability metrics:goal achievement" \t "See also Effectiveness, Task Effectiveness (TES)." 
 XE “usability metrics:knowledge acquisition" \t "See also Relative User Efficiency (RUE)." 
 XE “usability metrics:operability" \t "See also Productive Period (PP)." 
 XE “usability metrics:work rate" \t "See also Efficiency, User Efficiency (UE)." 
 XE "usability metrics" \t "See also product-dependent measures, and product-independent measures." 
 XE "usability metrics:confidence interval" \t "See confidence interval." 
 XE "usability metrics" \t "See also Productive Period (PP), Relative User Efficiency (RUE), User Efficiency (UE), and Task Effectiveness (TES)" 
 XE "usability team" \t "See  evaluation team." 
 XE "user satisfaction" \t "See also SUMI." 
 XE "work rate indicators" \t "See usability metrics – work rate." 
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Ttask

Thelp
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