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Communication

Project initiation
User studies

Ideation
Product definition

Evaluation and refinement
Requirements specification

Planning
Estimating
Scheduling
Tracking

���Redefined product brief, project 
scope, domain analysis, product 
definition, functional 
requirements, non-functional 
requirements, task flows, use 
cases, quality assurance 
scenarios

Requirements gathering
specification

���Selected and refined product 
definition with usage scenarios

Evaluation and refinement, 
heuristic evaluation, iteration 
and refinement

��Product definition options, key 
usage scenarios

Product definition, interaction 
design, information architecture

��Design ideas, possibilities and 
alternatives

Ideation, brain storming, QFD, 
TRIZ 

���User problems, goals, 
opportunities and constraints

User studies, domain analysis, 
contextual inquiry, focus 
groups, user modelling

����Initial project brief, business 
goals, technology capabilities 
and constraints

Project initiation, stakeholder 
interviews, technology review

UMHCISE

Involvement *OutcomesActivities
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Communication

Project initiation
User studies

Ideation
Product definition

Evaluation and refinement
Requirements specification

Planning
Estimating
Scheduling
Tracking

�(TBA)Tracking, (TBA)

�Project plan (TBA)Scheduling, (TBA)

�Project costs, risk analysisEstimation, FPA, COCOMO

UMHCISE

Involvement OutcomesActivities
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Ideation
Product definition

Evaluation and refinement
Requirements specification

Planning
Estimating
Scheduling
Tracking

Modelling
Requirements

Software design
Detailed UI prot

Usability evaluation

��Usability problems, modified UI 
screens, UI standards

Usability evaluation, formative 
user tests, refinement of the UI 
prototype

��Refined UI screens  coupled 
with use cases and task flows

Detailed UI prototyping

�Software architecture, design 
classes, class interfaces, 
collaboration diagrams, activity 
diagrams (?), component 
diagrams

Software design, software 
architecture, detailed software 
design

�Analysis models, domain 
classes, entity relationship 
models (?), data and control 
flow models (?), state diagrams, 
CRC models  

Requirement analysis

UMHCISE

Involvement OutcomesActivities
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Estimating
Scheduling
Tracking

Modelling
Requirements analysis

Software design
Detailed UI prototyping

Usability evaluation

Construction
Code
Test

Usability ev

��Usability problems, modified UI 
screens (quick fixes)

Usability evaluation, summative 
user tests

�Test plan, test cases, bug 
reports

Test

�Code releasesCode, integration

UMHCISE

Involvement OutcomesActivities
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Detailed UI prototyping
Usability evaluation

Construction
Code
Test

Usability evaluation

Deploy
Delivery
Support
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Communication
Project initiation

User studies
Ideation

Product definition
Evaluation and refinement
Requirements specification

Planning
Estimating
Scheduling
Tracking

Modelling
Requirements analysis

Software design
Detailed UI prototyping

Usability evaluation

Construction
Code
Test

Usability evaluation

Deployment
Delivery
Support

Feedback

What matters?
How should we 
respond?
Technical feasibility
Business feasibility

How should the 
product be designed? 
How are we doing? 
Redesign

How are we 
doing? 
Acceptance
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� HCI needs to be one iteration ahead
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“a software metric is a measure of some 
property of a piece of software…” Wikipedia
, �������������
, ����
��������
�	�	�����
,  �����	
�� ��������
�
, !��"������"���
, !��"������"��������������#��$

“the process of assigning numbers or symbols 
to attributes of entities in the real world to 
describe them according to clearly defined 
rules” Fenton and Pfleeger

“measures = collection of data points, metric 
relates the measures in some way”
Pressman
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, %�������
	$���
��#�
&��	#������������
&��'���
, !��"������$���
��$���
����
���
&��#����( ����� )

, !��"��������������	���
��������
������
�	��	�
���
, *�������#&��	"	�����
&���&��������	�
�����&��$��

, *�������#&���	��
&��������
�#	���	���
�����
, *�������#&���	��
&�����$��
&��������

, *�������#&���	��
&���#����"���
&��������

, *�������#&��"���
&��������


� Can.t compare across projects
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� Relative comparison of users’ performance 
between like products Lewis

� Single usability scale by including a 
reference task in a UT McGee

� Questionnaire based on eight HCI 
considerations to build a single score Lin et 
al

� Single, standardized and summated usability 
metric based on task time, errors, completion 
and satisfaction Sauro et al
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� Which project should the best, most 
experienced UX professionals work on?
, +,,��������
#	���������
�
, +,�����
&���
������
, '���������	��������
��
�����	
�����-

� How integrated are HCI activities with SE 
processes?
, �	������������	
�����	���"�
#����. ��	���%/
, .�#�
����	�	�
���	���0��������������������	���1
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� To have consistent measures across a wide 
variety of projects
, 2��	�������
��
�����������	
���������������������

�����#����
�3

� To demonstrate the correlation between 
integrating HCI into SE activities and the 
delivered user experience

� To keep the additional costs of metric 
calculation low
, �����	��
���
, �����	����
�	��$����
, ��	"���
��
��&��4�������������
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� User experience goals
, ��	��	"���
�
, /	���������
, %�����������
, /����5��������
, ��
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���
, %�"���
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� User experience goals
, ��	��	"���
��

� Parameters
,  �����
�	����������	��
�
, �	���	���������
	��	"���
�
,  �����
�����#�
&��	������0������
,  �����
�����#�
&��
&���������
�
, �����	��
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���
, 6���"���
������&��������	
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� User experience goals
, ��	��	"���
��

� Parameters (weightage)
,  �����
�	����������	��
��789
, �	���	���������
	��	"���
��7:9
,  �����
�����#�
&��	������0�������7;9
,  �����
�����#�
&��
&���������
��7;9
, �����	��
�	������
����7;9
, 6���"���
������&��������	
	�7<9
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� User experience goals
, ��	��	"���
��

� Parameters (weightage)
,  �����
�����#�
&��	������0�������7;9

� Score, rating guidelines
, '������4���
�	������
��	��
	�$��������	������0����� ��	���

���&	��������
&����#�0������

Strongly
agree
(100)

Weakly
agree
(75)

Partly agree, 
partly disagree

(50)

Weakly
disagree

(25)

Strongly
disagree

(0)
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� When?
, /	�������
&��������

, =��
�	�
���������
�������#&������������������
��
��

���	���	�����	
�����	���#���5������
���

� Who?
, . ��
�	�����"������������
	
����#�
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	$�&�������

� Does what?
, ����
������������������������	��
, ����
�������	�	��
���������	�&���	�
, %���������#���&
	���	����	
��������������������	�&�
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� When?
, �	
�����
&��������

, 2������
&���	�
���	"���
���0	��	
�����#&���
&������ ��
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� Who?
, ?���������������������
���	"���
���0	��	
��7�9

� Does what?
, %������	�&��	�	��
��������	�&���	�

� A weighted average of scores of all 
parameters returns the UXM value
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� Process compliance metric
� Evaluates the integration of HCI activities 

with SE activities
� Organizational outlook
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� Phases
,  �������	
���
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� Phases
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� HCI activities (from TUP)
,  ��
��
�	��������
������	�����������������
, ���	
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� Phases
,  �������	
���

� HCI activities (weightage)
,  ��
��
�	��������
������	������������������7:9
, ���	
����7<9
,  �����
�	����������0�������
�7;9
, ��	"���
���0	��	
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����������
�
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� Score, activity rating guidelines

+3 @�
&����	��>	
���	���	
	��	
&������	���������
��� ���#���������
"��������4�������
��#�������	��>��

<3 ������
������#������������
&�����
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����
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&����
&��
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;3 ������
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&�	
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������#���������"���������#�
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� Who?
, . ��	���%/�����������	��

� Does what?
, ������0���%/��&	�����	�
�0�
����	�������0��	"���
, %���������#���&
	���	����	
��������������������	�&�
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� When?
, �&������������	��
��������


� Who?
, . ��
�	�����"��7�9�	���������
��	�	���7�9

� Does what?
, %����������	�&�	�
�0�
��	�������0��	"�������	�&��&	 ��

� A weighted average of scores of all 
parameters returns the IoI value
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� Metrics were useful – both HCI designers 
and project stakeholders liked it
, . ����������A�(.	��#�������
&����	���������#�����&	 0��

$��#�#&����
�������)
, ������
��	�	���A�(����0���
&���&
�#��������
&��$��� �

���&�B	"��
����������������C3)
, �	�
���
���	����	
����
��������5#	�����
&��������


� Much customization to UXM, no changes to 
IoI
, D�	����

����
��$����&�
����������������	���

� There was variation among scores
, �����	�	��
����#&�����0	��	
�����������������
����	 �
, D����������&�������"�
��������
	������������4�����
, !	���#�����
����&�������������0	��	
���
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� Choice of goals, parameters, weightages
, �&����	�����	�	���
���	��1�
, %�"���
�0�
�
,  	��#��&	0�����5��
���	������������������
�1������� 
�


����1
, @���������	��#���&
	��

� Scale
, ,5+,,��,5+,��,5<������
�0������	
�0����	�
�	�����	
 �0�

� Scoring
, ����������	��	��������
�����������	������	����1

� Validity
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4.25.23.84.54.37.21.415.60.0SD

50.575.663.160.275.880.548.967.569.5Average

UXM by CS team (test group, scale 0-100)

0.50.62.41.11.20.90.80.80.8SD

3.66.16.63.64.86.53.76.57.6Average 

Ratings by IxD team (control group, scale 0-10)

7.6 
(42%)

10.4 
(58%)

17.6 
(98%)

Total

4.2 
(23%)

2.4 
(13%)

8.0 
(44%)

With 
help

3.4 
(19%)

8.0 
(44%)

9.6 
(53%)

Without 
help

Findings by IxD team (average number of words successfully typed by each user, n=5, total words 
= 18)

cricbuzzcricketnextcricinfoVistaNeroRoxioSony 
Ericson

NokiaNew 
System

Cricket Websites 
(think aloud test)

CD Writing Software 
(heuristic evaluation)

Hindi Text Input on 
Mobiles (performance 

test)
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