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Introduccion

A La usabilidad es actualmente un atributo de
calidad importante para el éxito de las
aplicaciones de software.

# =]
I )+
= " .- | i

@ I I C | Métodos para cuantificar el nivel de usabilidad de aplicaciones de software
A

COLLAB por Dr. Freddy Alberto Paz Espinoza




Métodos de Evaluacion de Usabilida

A. Holzinger "Usability engineeringmethodsfor software
developers,"Commun ACM,vol. 48, pp. 71-74, 2005
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Cuantificar la Usabilidad

A Existen pocas técnicas que permiten cuantificar
el nivel de usabilidad de las aplicaciones de
software.

I Métricas de software.
I Cuestionarios.
I Propuestas independientes.
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¢, Por qué cuantificar la usabilidad?

El obtener un valor numérico
sobre el nivel de usabilidad
RS dzy a2FiGol NB
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propuestas de diseno y determinar aquella interfaz
gue posee un mayor grado de usabilidad.

AX LISNXYAUGS 1jdzS dzy | SYLINF
sus principales competidores.
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Métricas de Software

A ISO/IEC 9126:1991Softwareenginneringt Productquality

External and Internal Quality

Functionality Reliability Usability Efficiency Maintainability Portability
| | | | | l

-Suitability -Maturity -Understandability| |-Time -Analyzability -Adaptability
-Accuracy -Fault Tolerance -Learnability Behavior -Changeability -Installability
-Interoperability] | -Recoverability -Operability -Resource -Stability -Co-existence
-Security -Reliability -Attractiveness Utilization -Testability -Replaceability
-Functionality Compliance -Usability -Efficiency -Maintamability -Portability

Compliance Compliance Compliance Compliance Compliance

e HCI

COLLAB

Imagen extraida deAlQutaish R. (2009). An Investigation of the Weaknesses of the ISO 9126 International St

2009 Second International Conference on Computer and Electrical Engineering2 19275
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Metricas de Software
A ISO/IEC 9126:1991Softwareenginneringt Productquality

Quality in-use

Effectiveness Productivity Safety Satisfaction

Imagen extraida deAl-Qutaish R. (2009). An Investigation of the Weaknesses of the ISO 9126 International Stan
2009 Second International Conference on Computer and Electrical Engineering219275
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Métricas de Software

A ISO/IEC 25000:200a5Software Engineering;Software Product
Quality Requirementsand Evaluation(SQuaRJx Guideto
SQUARE

A ISO/IEC 25010:20Xk1Systemsand SoftwareEngineeringg
Systemsand SoftwareQuality Requirementsand Evaluation
(SQuaRJ Systemand SoftwareQuality Models
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Métricas de Software

Product Quality
Functional N Performance - P . - o
Suitability Reliability Efficiency Usability Maintainability Security Compatibility Portability
FunaCons! Maturity Time behaviour | | APPropriateness Modulari Confidentiality Co-existence Adaptability
completeness recognisability arity p
Functonal P - . »
bt Availability o Learnability Reusability Integrity Interoperability || Installability
s | | Fault tolerance Capacity Operability Analysabilty | | Non-repudiation Replaceability
Recoverability S;Er;:tz;“; Medifiability Accountability
User interface e i
naisphsiin Testability Authenticity
Accassibility
Quality in use
Freedom for Context
Satisfaction Effectiveness risk Efficlency Coverage
Economic nisk Context
Josmaes mitigation completeness
Health and safety e
Trust risk mitiaation Flexibility
MWINQnITLe
Pleasura mitiaation
Comfort

COLLAB

Imagen extraida de: http://estandarescalidadsoftware.blogspot.com/2013/09it26 _13.html
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Métricas de Software

A ISO/IEC 25023:2016Systemsand software
engineering; Systemsand softwareQuality
Requirementand EvaluationSQuaRE
Measuremeniof systemand softwareproduct
qguality.

A ISO/IEC 25022:2016Systemsand software
engineering; Systemsand softwareQuality
Reqguirementand EvaluationSQuaRk;
Measurementof quality in use
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¢, Qué es una metrica?

A Es una medida o conjunto de medidas
destinadas a conocer o estimar el
tamano u otra caracteristica de un
software o un sistema de informacion,
generalmente para realizar
comparativas o para la planificacion
de proyectos de desarrollo.

Definicion obtenida deFenton, N., 8ieman J. (2014). Software metrics: a rigorous and

practical approach. CRC press.
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Ejemplo de metrica

ISO 912&2:2003¢ Software Engineering Product
Quality ¢ Part 2: External Metrics

AUsability

I Understandability
ATutorial Accessibility
ATutorial Effectiveness
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Tutorial Accessibility(1)

Metric name Tutorial accessibility

Purpose of the metric| What portion of the tutorials can the user access?

Method of application| Conduct a user test and observe user behavior.
Count the number of functions that are adequately demonstral
In a tutorial and compare with the total number of functions tha
requires of a tutorial.

Measurement, X=A/B
formula and data A = Number of functions operated successfully.
element B = Number of tutorials accessed.
computations
Interpretation of O<=X<=1
measured value The closer to 1.0 is the better.
Metric scale type Absolute
Measure type A = Count
B = Count

X = Count / Count

Extraidode: ISO 912@:2003¢ Software EngineeringProduct Quality; Part 2: External Metrics
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Tutorial Accessibility2)

Metric name Tutorial accessibility
Input to User manual
measurement Operation (test) report
ISO/IEC 12207 SLCP| 5.3. Qualification testing
Reference 5.4. Operation

Target audience User

Extraidode: ISO 912@:2003¢ Software EngineeringProduct Quality; Part 2: External Metrics
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Tutorial Effectivenes$l)

Metric name

Tutorial effectiveness

Purpose of the metric

What portion of functions can the user operate successfully aft
tutorial?

Method of application

Observe the behavior of the user who is trying to see a tutorial
Observation may employ human cognitive action monitoring
approach with video camera.

Measurement,
formula and data
element
computations

X=A/B
A = Number of functions operated successfully.
B = Number of tutorials accessed.

Interpretation of
measured value

O<=X<=1
The closer to 1.0 is the better.

Metric scale type Absolute
Measure type A = Count
B = Count

X = Count / Count

e HCI

COLLAB

Métodos para cuantificar el nivel de usabilidad de aplicaciones de software
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Tutorial Effectiveness (2)

Metric name Tutorial effectiveness
Input to User manual
measurement Operation (test) report
ISO/IEC 12207 SLCP| 5.3. Qualification testing
Reference 5.4. Operation

Target audience User

Extraidode: ISO 912@:2003¢ Software EngineeringProduct Quality; Part 2: External Metrics
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¢, Cuantas metricas proporciona la ISO?

Cantidad de métricas

Sub-atributo ISO/IEC 9128 ISO/IEC 9128
(Externalmetrics) (Internal metrics)
Understandability 8 4
Learnability 6 1
Usability Operability 13 10
Attractiveness 2 2

Usabilitycompliance
TOTAL 30 18
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¢, Cuantas metricas proporciona la ISO?

Cantidad de métricas

ISO/IEC 9124
(Quality in usemetrics)

Satisfaction 3
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¢, Cuantas métricas proporciona la ISO?

Cantidad de
metricas
ISO/IEC 25023:201
Atributo Subatributo (Measurementof
systemand
software product
quality)
Appropriatenesgecognizability 3
Learnability 4
Operabilit 9
Usability P Y :
User errorprotection 3
User interfaceaesthetics 1
Accessibility 2
TOTAL 22

‘e,
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¢, Cuantas metricas proporciona la ISO?

Cantidad de
métricas
Atributo Subatributo ISO/IEC 25022:201
(SQUARE
measuremeny
Usefulness 6
_ _ Trust 1
Satisfaction
Pleasure 1
Comfort 1
TOTAL 9

Definicion obtenida deFenton, N., 8ieman J. (2014). Software metrics: a rigorous and

practical approach. CRC press.
N | I ( : | Métodos para cuantificar el nivel de usabilidad de aplicaciones de software
' LLAB

por Dr. Freddy Alberto Paz Espinoza

/e,

20 () DO

]

-
L)



Cuestionarios

A Un cuestionario es una forma de obtener informacion de las
personas. Los items en un cuestionario pueden ser preguntas
abiertas, pero es mas frecuente que sean de opcion multiple,
con la posibilidad de seleccionar de un conjunto de
alternativas o puntos en una escala de calificacion.

Extraidode: Saurg J., & Lewis, J. R. (2016).
Quantifying the user experience: Practical statistics
for user researchiMorgan Kaufmann.
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Cuestionarios de Usabilidad

A Actualmente, los cuestionarios estandarizados de
usabilidad ampliamente mas utilizados para la
evaluacion de la percepcion de usabilidad que pueder
ser aplicados al final de un estudio (es decir, después
de completar un conjunto de escenarios) son:

I TheQuestionnairefor Userlnteraction Satisfaction(QUIS).

(Chin et al., 1988).

I TheSoftwareUsablility Measurementinventory (SUMI).
(Kirakowskiand Corbett, 1993).

I ThePostStudySystemUsability Questionnaire(PSSUQ).
(Lewis, 1990).
I TheSystemUsability Scalg(SUS). (Brooke, 1996).
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Cuestionarios de Usabilidad

A Asimismo, existen cuestionarios que han sido
disefiados para una administracion inmediata seguido
de la realizacion de una tarea o escenario de prueba
gue es parte de un estudio mas largo:

I TheAfter-ScenarioQuestionnaire(ASQ) (Lewis, 1990).

I ExpectationRatings (ER) (Albert and Dixon, 2003).

I Usability Magnitude Estimation(UME) (McGee, 2003).

I TheSingleEaseQuestion(SEQ)%aurq 2010).

I TheSubjectiveMental Effort Question(SMEQ) $auroand
Dumas, 2009).
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Cuestionarios de Usabilidad

A Después de que la Web comenz6 a alcanzar su
popularidad como un media para transmitir
iInformacion y conducir comercio, fueron disefnados
cuestionarios mas especificos para la evaluacion de
sitios web:

I Website Analysisand Measurementinventory (WAMMI)
(Kirakowskiand Cierlik, 1998).

I StandarizedJserExperiencd?ercentileRankQuestionnaire
(SUPRQ) Saurqg 2011).
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SystemUJsabilityScalg SUS)

A Fue desarrollado en 1986 por John Brooke.

A Es un cuestionario con 10 items, cada uno con una
escala de cinco. Los items impares tienen un tono
positivo, mientras que el tono de los items pares es
negativo.

A De acuerdo con Brooke, los participantes deben
completar el SUS después de haber utilizado el sisten
bajo evaluacion, y antes de cualquier interrogacion o
discusion.
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SystemUJsabilityScalg SUS)

The System Usability Scale Strongly Strongly
Standard Version Disagree Agree
1 2 3 45
| think that | would like to use this system
1 O|O|0O|O|0O
frequently.
2 | found the system unnecessarily complex. Q|O|O|O|0O
3 | thought the system was easy to use. O|0O|O|O|0O

| think that | would need the support of a technical
person to be able to use this system.

| found the various functions in this system were

5 ) O|O|(0O|O|0O
well integrated.

6 | thought there was too much inconsistency in this ololololo
system.

7 Iwnulfl imagine that mtl:rst people would learn to ololololo
use this system very quickly.

8 | found the system very awkward to use. O|O|O|O]|0O

9 | felt very confident using the system. O|0O|O|O]|0
| needed to learn a lot of things before | could get

10 Q|0|0|0]|0

going with this system.

Imagenextraidade: Saurg J., & Lewis, J. R. (201@uantifying the user
_ H C | experience: Practical statistics for user reseaktbrgan Kaufmann.

Métodos para cuantificar el nivel de usabilidad de aplicaciones de software
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SystemUJsabilityScalg SUS)

A Para el célculo del puntaje final del nivel de usabilidad se
requiere gque los participantes proporcionen una respuesta
a todos los 10 items.

A El primer paso es determinar el puntaje obtenido en cada
item, que variara desde 0 a 4.

A Para los items escritos de forma positiva (impares), el
puntaje es la posicion de la escala menog % - 1)

A Para los items escritos de forma negativa (pares), el
puntaje es 5 menos la posicion de la esce(lﬁ- )g)

A Para obtener el puntaje final, se multiplica la suma de los
puntajes obtenidos en cada item por 2.5. De esta manera,
el puntaje total variara desde 0 hasta 100.
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Otros cuestionarios de interés

A ComputerSystemUsability Questionnaire(CSUQ).
A UsefulnessSatisfaction andEaseof-Use (USE).
A HedonicQuality (HQ).

A EmotionalMetric Outcomes(EMO).

A AmericanSatisfactionindex (ACSI).

A Net Promoter Score (NPS).

A ForresterCustomerExperiencdndex (CxP).

A TechnologyAcceptanceModel (TAM).
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Pruebas de Usabilidad

A A través de las pruebas de usabilidad también es posi
obtener datos cuantitativos.

| ke, |5 4
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Otros propuestas de cuantificacion

A Granollers, T. (2016). Validacion experimental de un
conjunto heuristico para evaluaciones de UX de sitios
web de comerciee. In2016 IEEE 11tGolombian
Computing Conference (C@Qap. 18). IEEE.
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Grupo de InvestigacionPUCP

Pontificia Universidad Catolica del Peru

4 HCIc DUXAIT
(https://investigacion.pucp.edu
@8 pe/grupos/hci-duxait/)

i Grupo de investigacion
en HCI, Diseno,
Experiencia de Usuario,
Accesibilidad e
Innovacion Tecnologica
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