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General InformationGeneral Information

• Ing. Andrea Marrella
•• W b W b PP d d lidlid : : •• Web Web PagePage and and slidesslides: : 

www.dis.uniroma1.it\~marrella\teaching.html
•• EE--Mail: Mail: marrella@dis.uniroma1.it
•• SeminarsSeminars ::SeminarsSeminars ::

 03-05-2010 : Introduction and Requirements Engineering
(Interviews  Scenarios and Task Analysis)(Interviews, Scenarios and Task Analysis)

 31-05-2010 : Mock-Ups and Evaluation Techniques
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MockMock Up of the Up of the WorklistWorklist
HandlerHandler

Three categories 
easily accessible 

Low probability to
pusheasily accessible 

through the use of 
tabs on the left 
side of the screen

the wrong button

side of the screen
Tasks organized on 
the screen in a 
hierarchical way

Every macro-category 
is characterized by a 
different color, so 

y

that the user gets
easier to memorize 
and locate the Each category
context where s/he is

g y
contains only the 
essential information
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OverviewOverview

•• User Test MethodologyUser Test Methodology
 Online Pre-Tests
C t ll d E i t Controlled Experiments

 Cooperative Evaluation Cooperative Evaluation
 Test with External Users

•• The WORKPAD ShowcasesThe WORKPAD Showcases
h d h P Without and with WORKPAD
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User InterfaceUser Interface

Controlled
Experiments

Cooperative
Evaluation
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OnOn line line prepre teststests

 MockMock--upsups (Web (Web andand Powerpoint)Powerpoint) available and available and 
ready to be tested with potential usersready to be tested with potential users

Th   l     f  h   h  ◦ The main goal is to gain a first insight into the 
level of usability and understandability.

◦ Important to get feedback from the users  if the ◦ Important to get feedback from the users, if the 
requirements were understood correctly and are 
adequately met by the system features.

Q ti iQ ti i (W b)  (W b)  •• QuestionnaireQuestionnaire (Web) : (Web) : questionsquestions aboutabout task management, task management, 
map overview, connection establishment, multimedia and context map overview, connection establishment, multimedia and context 
editor, file sharingeditor, file sharing

•• 13 users (8 male and 6 female) from Calabria region, 3 of 13 users (8 male and 6 female) from Calabria region, 3 of 
age 46age 46--60 and 10 of age 3160 and 10 of age 31--45, with different 45, with different 
experience with PDA’s participated in the testexperience with PDA’s participated in the testexperience with PDA s participated in the testexperience with PDA s participated in the test
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ControlledControlled ExperimentsExperiments

 Lab environments under controlled conditions.Lab environments under controlled conditions.
 Bilateral meeting with end users.Bilateral meeting with end users.
 Direct feedback gained by the technical team of WORKPAD.Direct feedback gained by the technical team of WORKPAD.
 It is very useful to analyze carefully the systems currently used It is very useful to analyze carefully the systems currently used 

by end users.by end users.by end users.by end users.
 E.g., end users showed us the currentE.g., end users showed us the current--day GIS systems they day GIS systems they 

use, thus giving us useful hints into the most valuable data they use, thus giving us useful hints into the most valuable data they 
are interested in having access.are interested in having access.are interested in having access.are interested in having access.

•• TheseThese teststests are are intendedintended to observe users when use the system to observe users when use the system 
and to discover open issues and areas of improvement.and to discover open issues and areas of improvement.

i l f   i   h  i i  d h  i i  i l f   i   h  i i  d h  i i  •• Special focus was given to the communication and the integration Special focus was given to the communication and the integration 
of the different components: users should feel the impression to of the different components: users should feel the impression to 
work with a single system rather than with different components.work with a single system rather than with different components.
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After this phase, we were able to envision After this phase, we were able to envision 
several improvements:several improvements:
It i   i t t th t th   i t f  f ◦ It is very important that the user interface of 
the WORKPAD system is easily understandable 
and easily usable: the emergency operators are and easily usable: the emergency operators are 
in critical conditions (stress, sometimes 
dangerous, ...) while facing an emergency.

◦ The different components needs to be fully 
integrated so that they look like one system, 
rather than different systemsrather than different systems.

◦ Concerning the Task-list Handler the users 
mentioned that it will be very helpful and save mentioned that it will be very helpful and save 
them time in case of an emergency.
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CooperativeCooperative EvaluationEvaluation

 First real First real useruser
teststests withwith
prototypesprototypes on on prototypesprototypes on on 
mobile mobile devicesdevices in in 
thethe realreal--worldworldthethe realreal worldworld
contextcontext..
◦ Thus ensuring a 
“ bl ” f

g
“usable” interface

 These tests are an These tests are an 
useful and necessary useful and necessary useful and necessary useful and necessary 
step towards the step towards the 
final showcase.final showcase.
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•• Then users were asked to interact with the Then users were asked to interact with the 
system in order to complete a specific task  system in order to complete a specific task  system in order to complete a specific task. system in order to complete a specific task. 

•• Evaluators guided the users through the test Evaluators guided the users through the test 
and continuously interacted with them in order and continuously interacted with them in order and continuously interacted with them in order and continuously interacted with them in order 
to gather information on user satisfaction. to gather information on user satisfaction. 

•• These tests were recorded by cameras in order These tests were recorded by cameras in order •• These tests were recorded by cameras in order These tests were recorded by cameras in order 
to analyze the level of the usability of the to analyze the level of the usability of the 
system offsystem off--line and look for recurrent usage line and look for recurrent usage system offsystem off line and look for recurrent usage line and look for recurrent usage 
patterns that possibly could be speeded up.patterns that possibly could be speeded up.
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C i  E l iC i  E l iCooperative Evaluation:Cooperative Evaluation:
Summary of ResultsSummary of ResultsSummary of ResultsSummary of Results
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Test Test withwith ExternalExternal UsersUsers

•• ExternalExternal usersusers areare thosethose whowho areare
i ti t ffinexpertinexpert ofof emergencyemergency
managementmanagement but but showingshowingmanagementmanagement but but showingshowing
comparablecomparable technologicaltechnological skillsskills..

•• ExecutedExecuted byby eacheach technicaltechnical
partnerpartnerpartnerpartner
 4-6 users per software component 4-6 users per software component

31/05/2010 
WORKPAD Project
Evaluation Techniques 18



W

PExampleExample ResultResult
OK

R

P A

D

ExampleExample ResultResult
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The WORKPAD ShowcasesThe WORKPAD Showcases

P tid ttil  C l b i  It lP tid ttil  C l b i  It lPentidattilo, Calabria, ItalyPentidattilo, Calabria, Italy
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•• Intention of the WORKPAD team:Intention of the WORKPAD team:Intention of the WORKPAD team:Intention of the WORKPAD team:
 A better understanding of real world 

i i iactivities.
 Verifying if storyboards are feasible y g y
and realistic.

 Become familiar with the showcase site  Become familiar with the showcase site 
Pentidattilo.
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WhereWhere isis PentidattiloPentidattilo??
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Some Impressions…Some Impressions…m mpm mp
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Some Impressions…Some Impressions…m mpm mp
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Aft  th  ti  f th  Aft  th  ti  f th  After the execution of the After the execution of the 
storyboards we interviewed three storyboards we interviewed three 

l  i l d t  t f db k f  l  i l d t  t f db k f  people involved to get feedback for people involved to get feedback for 
the final (small) improvements before the final (small) improvements before 
th  h  ith th  WORKPAD th  h  ith th  WORKPAD the showcase with the WORKPAD the showcase with the WORKPAD 
system. system. 

 d h  f ll  l d h  f ll  lWe interviewed the following people:We interviewed the following people:
◦ 1 volunteer of civil protectionun r f pr n
◦ 1 member of the dog unit
1 person supporting the dog unit◦ 1 person supporting the dog unit
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 Currently the different emergency organisations Currently the different emergency organisations 

mostly use radio communication in order to talk with mostly use radio communication in order to talk with mostly use radio communication in order to talk with mostly use radio communication in order to talk with 
their colleagues. their colleagues. 

 Appreciation to have a GIS system on PDAs so as to Appreciation to have a GIS system on PDAs so as to Appreciation to have a GIS system on PDAs so as to Appreciation to have a GIS system on PDAs so as to 
be able to move around and be informed about the be able to move around and be informed about the 
current situation on the display at a quick glance.current situation on the display at a quick glance.

 Reasonable to switch to digital transmission Reasonable to switch to digital transmission 
technology.technology.

 Nowadays, they receive additional information (e.g., Nowadays, they receive additional information (e.g., 
about weather) by voice communication, but it would about weather) by voice communication, but it would 

 h l f l  h  h  f  l   h l f l  h  h  f  l  be helpful to have this information constantly be helpful to have this information constantly 
updatedupdated
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•• Goal:Goal:
 Show and evaluate the prototypical 

implementation of the reference architecture 
proposed in the project WORKPADproposed in the project WORKPAD

•• Taken place in Mid of JuneTaken place in Mid of June
•• One week of showcaseOne week of showcase
•• Six endSix end--user user organisationsorganisationsSix endSix end--user user organisationsorganisations
•• Four storyboardsFour storyboards
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•• Day 1: Day 1: 
 Arrival and first test runs

•• Day 2:Day 2:
 On-site tests in Pentidattilo

•• Day 3: Day 3: 
 User training

D  4D  4•• Day 4:Day 4:
 Execution of SB1, 2, 4, and 3

D  5  D  5  •• Day 5: Day 5: 
 Dissemination event and showcase reflection meeting
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User User OrganisationsOrganisations

•• CarpoCarpo NazionaleNazionale deidei VigiliVigili del  Fuoco (VVF)del  Fuoco (VVF)
 The  Fire Brigade  Provincial Headquarters

•• CorpoCorpo NazionaleNazionale SoccorsoSoccorso AlpinoAlpino e  e  SpeleologicoSpeleologico (CNSAS)(CNSAS)
 Alpine  Aid and Speleologic National Body 

•• ServizioServizio di  di  UrgenzaUrgenza eded EmergenzaEmergenza MedicaMedica (SUEM)(SUEM)•• ServizioServizio di  di  UrgenzaUrgenza eded EmergenzaEmergenza MedicaMedica (SUEM)(SUEM)
 Service  of Urgency and Medical Emergency

•• Croce Rossa Croce Rossa ItalianaItaliana (CRI)(CRI)
 Italian Red Cross 

•• Europa Europa UnitaUnita (EU)(EU)
 Voluntary organisation

•• ConfraternitaConfraternita MisericordiaMisericordia (CM)(CM)
 Voluntary organisation Voluntary organisation
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Second Showcase Second Showcase withwith WORKPADWORKPAD

Scenario Earthquake

4 Storyboards
1. Assessing an area

2 Establishing a medical point2. Establishing a medical point 

3. Evacuation of people

4. Configuration of the data integration

Several tasks per Storyboards According to 
hierarchical task analysis (WP1)
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he 4 he 4 StoryboardsStoryboards

SB1: Assessing an areaSB1: Assessing an area
SB2: Establishing a medical point SB2: Establishing a medical point 
SB3: Evacuation of peopleSB3: Evacuation of people
B4  C fi i  f h  d  B4  C fi i  f h  d  SB4: Configuration of the data SB4: Configuration of the data 
integrationintegrationintegrationintegration
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•• ExampleExample StoryboardStoryboard 11
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•• Task execution formsTask execution forms
I t i  ti iI t i  ti i•• Interview questionnairesInterview questionnaires

•• Video recording  e g : Oregon Video recording  e g : Oregon •• Video recording, e.g.: Oregon Video recording, e.g.: Oregon 
Action CamAction Cam
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MOVIE MOVIE ofof thetheMOVIE MOVIE ofof thethe
SHOWCASESHOWCASESHOWCASESHOWCASE

http://www.youtube.com/watch?v=48Hs5Qwg0ho http://www.youtube.com/watch?v=48Hs5Qwg0ho 
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Selected Analysis Selected Analysis ResultsResults

•• MetricsMetricsMetricsMetrics
 Time span, number of required 

i t  t t k t  assists, correct task outcome, 
number of errors

•• Evaluation is based on task execution Evaluation is based on task execution 
forms and interviewsforms and interviews

•• Trial and “real“ executionTrial and “real“ execution
F  i t ti  l i  ll  For interesting conclusions: all 
mean values dropped meaning that 

 t d i klusers accustomed quickly
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IntervieweesInterviewees

After each storyboard execution, 12 users were interviewed to get information 
on user satisfaction and to collect proposals for further improvement of 
WORKPADWORKPAD.
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Some users
had problemshad problems
with visibility
on the screen

 h  bl

WORKPAD is easy and intuitive to use

in the blazing
sun

WORKPAD is easy and intuitive to use.
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Does the WORKPAD system improve emergencyDoes the WORKPAD system improve emergency 
management?
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It is difficult for me to navigate in WORKPADIt is difficult for me to navigate in WORKPAD.
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Which aspects do you consider as very useful?Which aspects do you consider as very useful?
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LessonsLessons LearnedLearned / 1/ 1

Active and continuous involvement of Active and continuous involvement of ProtezioneProtezione
CivileCivile both as institution and as individualsboth as institution and as individuals
U  h  l  b  t th  h t f th  ◦ Users have always been at the heart of the 
development through several iterations of the 
user requirement analysisuser requirement analysis

◦ Users have been always confronting with the 
intermediate development milestones (ranging m pm m ( g g
from initial paper mockups and intermediate 
demonstrators to the final prototype)

B i   l  t th  t  th  fi l B i   l  t th  t  th  fi l  Being users always at the center, the final Being users always at the center, the final 
results have been extremely satisfactory, and results have been extremely satisfactory, and 
the system has fully met the user requirements the system has fully met the user requirements the system has fully met the user requirements the system has fully met the user requirements 
from every perspectivefrom every perspective
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LessonsLessons LearnedLearned / / 

 The HumanThe Human--Machine Approach to the analysis user Machine Approach to the analysis user 
requirements have been very useful for the end users requirements have been very useful for the end users 
themselvesthemselvesthemselvesthemselves

 During the initial phases of userDuring the initial phases of user--requirement collection, we requirement collection, we 
learned that civillearned that civil--protection operators did not have clearly protection operators did not have clearly 
 d h  l d  d  h  h   d h  l d  d  h  h  

p p yp p y
in mind the actual procedures and activities that they in mind the actual procedures and activities that they 
followed to face against emergencies.followed to face against emergencies.
◦ That is also typical in many other domains.That is also typical in many other domains.

 They have been forced to analyze carefully the currentThey have been forced to analyze carefully the current--
day procedure and, hence, could find any pitfalls.day procedure and, hence, could find any pitfalls.

 S t i i  th  d  f ll d t   i  S t i i  th  d  f ll d t   i   Systemizing the procedures followed to manage emergencies Systemizing the procedures followed to manage emergencies 
guarantee a more systematic emergency managementguarantee a more systematic emergency management
◦ Overall improvement of the response time that is not only O era  mpro ement of the response t me that s not on y 

motivated by the mere use of the system.
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