ANALYSING GENDER DIFFERENCES IN BUILDING
SOCIAL GOAL MODELS: A QUASI-EXPERIMENT

Catarina Gralha, Miguel Goulao, Joao Araujo
Universidade NOVA de Lisboa, Portugal

25 September, 2019
S FACULDADE DE
ﬁ‘ 2 Fc t CIENCIAS E TECNOLOGIA [}LSQX@!;!!;‘&%

IIIIIIIIIIIIIIIIIIIIIIII SCIENCE AND INFORMATICS



COGNITIVE DIVERSITY AFFECTS HOW
DIFFERENT PEOPLE USE THE SAME SOFTWARE
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INDIVIDUAL CHARACTERISTICS IN HOW PEOPLE
SOLVE PROBLEMS OFTEN CLUSTER BY GENDER
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IN SOFTWARE SYSTEMS,FEATU RES ARE MORE SUPPORTIVE OF
PROBLEM-SOLVING PROCESSES FOLLOWED BY MALES
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Does a difference in the level of each facet influence
the accuracy, speed and ease when performing
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Does a difference in the level of each facet influence
the accuracy, speed and ease when performing
modification tasks on iStar 2.0 models?
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QUASI-EXPERIMENT WITH A
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100 participants 1 eye-tracker, booking management
50 per experiment 1EEG, 1 EDA system for an hotel
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CREATION AND MODIFICATION TASKS

Hotel Management System

Consider an hotel management system. The client
accesses the system through the intemet, and can book an
hotel room, by choosing both check-in and check-out
dates. The dates availability are verified and the
reservation is confirmed and stored, if the selected dates
are available. When booking a room in that hotel, the client
needs to provide his/hers personal details.

Please specify an iStar 2.0 goal model describing this
scenario, by using the tool on the right. When you finish,
click on the button below.
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Hotel Management System

Consider an hotel management system. The client
accesses the system through the intemet, and can book an
hotel room, by choosing both check-in and check-out
dates. The dates availability are verified and the
reservation is confirmed and stored, if the selected dates
are available. When booking a room in that hotel, the client
needs to provide his/hers personal details.

Software engineers created an iStar goal model
describing the previous scenario (presented on the right
side of the screen). However, after a management
meeting, a new scenario appeared:

At check-out, the system calculates the amount to be
payed by the client. The payment can be made by using a
debit or a credit card. When using a credit card, the client
has to pay an extra fee.

Please change the iStar 2.0 goal model describing this
scenario, by using the tool on the right. When you finish,
click on the button below.
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Hotel Management System

Consider an hotel management system. The client
accesses the system through the internet, and can book an
hotel room, by choosing both check-in and check-out
dates. The dates availability are verified and the
reservation is confirmed and stored, if the selected dates
are available. When booking a room in that hotel, the client
needs to provide his/hers personal details.

Please specify an iStar 2.0 goal model describing this
scenario, by using the tool on the right. When you finish,
click on the button below.

CREATION TASK
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Hotel Management System

Consider an hotel management system. The client
accesses the system through the internet, and can book an
hotel room, by choosing both check-in and check-out
dates. The dates availability are verified and the
reservation is confirmed and stored, if the selected dates
are available. When booking a room in that hotel, the client
needs to provide his/hers personal details.

Please specify an iStar 2.0 goal model describing this
scenario, by using the tool on the right. When you finish,
click on the button below.

Problem
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Hotel Management System

Consider an hotel management system. The client
accesses the system through the internet, and can book an
hotel room, by choosing both check-in and check-out
dates. The dates availability are verified and the
reservation is confirmed and stored, if the selected dates
are available. When booking a room in that hotel, the client
needs to provide his/hers personal details.

Please specify an iStar 2.0 goal model describing this
scenario, by using the tool on the right. When you finish,
click on the button below.
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Hotel Management System

Consider an hotel management system. The client
accesses the system through the internet, and can book an
hotel room, by choosing both check-in and check-out
dates. The dates availability are verified and the
reservation is confirmed and stored, if the selected dates
are available. When booking a room in that hotel, the client
needs to provide his/hers personal details.

Please specify an iStar 2.0 goal model describing this
scenario, by using the tool on the right. When you finish,
click on the button below.

Problem
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MODIFICATION TASK
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Consider an hotel management system. The client
accesses the system through the internet, and can book an
hotel room, by choosing both check-in and check-out
dates. The dates availability are verified and the
reservation is confirmed and stored, if the selected dates
are available. When booking a room in that hotel, the client
needs to provide his/hers personal details.

Software engineers created an iStar goal model
describing the previous scenario (presented on the right
side of the screen). However, after a management
meeling, a new scenario appeared:

onfirmed
booking

managed

R-? o‘;q. Register
availal
e -
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Room booked

Provide
personal

At check-out, the system calculates the amount to be
payed by the client. The payment can be made by using a A
debit or a credit card. When using a credit card, the client

has to pay an extra fee.

e e e e e e e e e e e

Select dates

Please change the iStar 2.0 goal model describing this
scenario, by using the tool on the right. When you finish,
click on the button below.



MODIFICATION TASK
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Consider an hotel management system. The client
accesses the system through the internet, and can book an
hotel room, by choosing both check-in and check-out
dates. The dates availability are verified and the
reservation is confirmed and stored, if the selected dates

are available. When booking a room in that hotel, the client e \‘
needs to provide his/hers personal details. 1

' |
Software engineers created an iStar goal model 1 ! 1
describing the previous scenario (presented on the right i ! Possible onfirmed |
side of the screen). However, after a management H I bocking’ )
meeting, a new scenario appeared: | ! |
At check-out, the system calculates the amount to be ! Provide ) Room J

Select dates availability

erified

Verify
availability

|
payed by the client. The payment can be made by using a A
debit or a credit card. When using a credit card, the client

has to pay an extra fee.

Please change the iStar 2.0 goal model describing this
scenario, by using the tool on the right. When you finish,
click on the button below.

Personal
details

Problem
description




MODIFICATION TASK
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Consider an hotel management system. The client
accesses the system through the internet, and can book an
hotel room, by choosing both check-in and check-out
dates. The dates availability are verified and the
reservation is confirmed and stored, if the selected dates
are available. When booking a room in that hotel, the client
needs to provide his/hers personal details.

Software engineers created an iStar goal model
describing the previous scenario (presented on the right
side of the screen). However, after a management
meeling, a new scenario appeared:

Room booked mosebie onfirmed
booking

managed

Room
availability

erified

Provide

At check-out, the system calculates the amount to be
persqal

payed by the client. The payment can be made by using a
debit or a credit card. When using a credit card, the client
has to pay an extra fee.

e e e e e e e e e e e

Select dates

b

s eY = pi S

Please change the iStar 2.0 goal model describing this
scenario, by using the tool on the right. When you finish,
click on the button below.

Problem
description
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Hotel Management System

Consider an hotel management system. The client
accesses the system through the internet, and can book an
hotel room, by choosing both check-in and check-out
dates. The dates availability are verified and the
reservation is confirmed and stored, if the selected dates
are available. When booking a room in that hotel, the client
needs to provide his/hers personal details.

Software engineers created an iStar goal model

describing the previous scenario (presented on the right rossib onfirmed
side of the screen). However, after a management anage bocking
meeling, a new scenario appeared:

At check-out, the system calculates the amount to be Provide Vority Room -
5 . personal Select dates availability Register
payed by the client. The payment can be made by using a details <\__verified booking

debit or a credit card. When using a credit card, the client e —e =
has to pay an extra fee.

Please change the iStar 2.0 goal model describing this
scenario, by using the tool on the right. When you finish,
click on the button below.

Problem
description
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READ THE CONSENT LETTER

This experimental work is conducted within the NOVA Laboratory for Computer Science and
Informatics (NOVA LINCS), in the context of a PD thesis. NOVA LINCS is hosted at the
Departamento de Informtica of Faculdade de Ciéncias e Tecnologia of Universidade NOVA
de Lisboa (DI-NOVA),

Allinformation stated i

Profs, Miguel Gouldo and Jodo Araijo are the advisers of the PhD thesis where the results
of this experiment will be used. They can be contacted at:

- +35121294 85 36 (ext 10731);

- joao.araujo@fctunlpt; +351 21294 85 36 (ext 10747); Offce: P2/3

Catarina Gralha, the student responsible for the PhD thesis, can be contacted at:
- acgalmeida@campus.fctunlpt; Lab: P3/12
We would ike to emphasize that

« Your partcipation is entirely voluntary;
 You are free to refuse to answer any question;
* You are free to withdraw at any time.

ind will
of the research team of the study or, in case external quality assessment takes place, to
Data collected

be part of a final research report, but under no circumstances wil your name or any
identifying characteristic be included in the report.
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EQUIP AND CALIBRATE THE SENSORS

This experimental work is conducted within the NOVA Laboratory for Computer Science and
Informatics (NOVA LINCS) in the context of a PD thesis. NOVA LINCS is hosted at the
Departamento de Informatica of Faculdade de Ciéncias e Tecnologia of Universidade NOVA
de Lisboa (DI-NOVA),

Allinformation stated as part of this experiment is confidential and will be kept as such.

Profs, Miguel Gouldo and Jodo Araijo are the advisers of the PhD thesis where the results
of this experiment will be used. They can be contacted at:
- +35121294 85 36 (ext 10731);

joaoaraujo@fctunlpt; +351 21 294 85 36 (ext 10747); Offce: P2/3.

Catarina Gralha, the student responsible for the PhD thesis, can be contacted at:
- acgalmeida@campus.fctunlpt; Lab: P3/12
We would ke to emphasize that:

« Your partcipation is entirely voluntary;
 You are free to refuse to answer any question;
* You are free to withdraw at any time.

be kept d will

of the research team of the study or, in case external quality assessment takes place, to
ata collectet

be part of a final research report, but under no circumstances wil your name or any

dentifying characteritic be included in the repor.
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WATCH AVIDEO OF FISH SWIMMING

This experimental work is conducted within the NOVA Laboratory for Computer Science and
Informatics (NOVA LINCS) in the context of a PD thesis. NOVA LINCS is hosted at the
Departamento de Informatica of Faculdade de Ciéncias e Tecnologia of Universidade NOVA
de Lisboa (DI-NOVA),

Allinformation stated as part of this experiment is confidential and will be kept as such.

Profs, Miguel Gouldo and Jodo Araijo are the advisers of the PhD thesis where the results
of this experiment will be used. They can be contacted at:
- +3512129485 36 (ext

joaoaraujo@fctunlpt; +351 21 294 85 36 (ext 10747); Offce: P2/3.

Catarina Gralha, the student responsible for the PhD thesis, can be contacted at:
- acgalmeida@campus.fctunlpt; Lab: P3/12
We would ke to emphasize that:

« Your partcipation is entirely voluntary;
 You are free to refuse to answer any question;
* You are free to withdraw at any time.

be kept d will be made
of the research team of the study or, in case external quality assessment takes place, to

ata collectet
be part of a final research report, but under no circumstances wil your name or any
dentifying characteritic be included in the repor.

L AG
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This experimental work is conducted within the NOVA Laboratory for Computer Science and
Informatics (NOVA LINCS) in the context of a PD thesis. NOVA LINCS is hosted at the
Departamento de Informatica of Faculdade de Ciéncias e Tecnologia of Universidade NOVA
de Lisboa (DI-NOVA),

Allinformation stated as part of this experiment is confidential and will be kept as such.

Profs, Miguel Gouldo and Jodo Araijo are the advisers of the PhD thesis where the results
of this experiment will be used. They can be contacted at:

- mgoul@fctunlpt; +351 21 294 85 36 (ext 10731); Offce: P2/17.

joaoaraujo@fctunlpt; +351 21 294 85 36 (ext 10747); Offce: P2/3.

Catarina Gralha, the student responsible for the PhD thesis, can be contacted at:
- acgalmeida@campus.fctunlpt; Lab: P3/12
We would ke to emphasize that:

« Your partcipation is entirely voluntary;
 You are free to refuse to answer any question;
* You are free to withdraw at any time.

The experiment will be kept strictly confidential and wil be made available only to members
of the research team of the study or, in case external quality assessment takes place, to

Data collected in
be part of a final research report, but under no circumstances wil your name or any
dentifying characteritic be included i the report

WATCH AVIDEO TUTORIAL
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This experimental work is conducted within the NOVA Laboratory for Computer Science and
Informatics (NOVA LINCS) in the context of a PD thesis. NOVA LINCS is hosted at the
Departamento de Informatica of Faculdade de Ciéncias e Tecnologia of Universidade NOVA
de Lisboa (DI-NOVA),

Allinformation stated as part of this experiment is confidential and will be kept as such.

Profs, Miguel Gouldo and Jodo Araijo are the advisers of the PhD thesis where the results
of this experiment will be used. They can be contacted at:
- +3512129485 36 (ext

joaoaraujo@fctunlpt; +351 21 294 85 36 (ext 10747); Offce: P2/3.

Catarina Gralha, the student responsible for the PhD thesis, can be contacted at:
- acgalmeida@campus.fctunlpt; Lab: P3/12
We would ke to emphasize that:

« Your partcipation is entirely voluntary;
 You are free to refuse to answer any question;
* You are free to withdraw at any time.

The experiment will be kept strictly confidential and will be made available only to members
of the research team of the study or, in case external quality assessment takes place, to

Data collected in
be part of a final research report, but under no circumstances wil your name or any
dentifying characteritic be included i the report

PERFORM A TASK
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ANSWER A NASA-TLX QUESTIONNAIRE

This experimental work is conducted within the NOVA Laboratory for Computer Science and
Informatics (NOVA LINCS) in the context of a PD thesis. NOVA LINCS is hosted at the
Departamento de Informatica of Faculdade de Ciéncias e Tecnologia of Universidade NOVA
de Lisboa (DI-NOVA),

Allinformation stated as part of this experiment is confidential and will be kept as such.

Profs, Miguel Gouldo and Jodo Araijo are the advisers of the PhD thesis where the results
of this experiment will be used. They can be contacted at:
- +3512129485 36 (ext

joaoaraujo@fctunlpt; +351 21 294 85 36 (ext 10747); Offce: P2/3.

Catarina Gralha, the student responsible for the PhD thesis, can be contacted at:
- acgalmeida@campus.fctunlpt; Lab: P3/12

We would ke to emphasize that:

« Your partcipation is entirely voluntary;
 You are free to refuse to answer any question;
* You are free to withdraw at any time.

The experiment will be kept strictly confidential and will be made available only to members
of the research team of the study or, in case external quality assessment takes place, to

Data collected may
be part of a final research report, but under no circumstances wil your name or any
dentifying characteritic be included i the report
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ANSWER TO DEMOGRAPHIC QUESTIONS

This experimental work is conducted within the NOVA Laboratory for Computer Science and
Informatics (NOVA LINCS) in the context of a PD thesis. NOVA LINCS is hosted at the
Departamento de Informatica of Faculdade de Ciéncias e Tecnologia of Universidade NOVA
de Lisboa (DI-NOVA),

Allinformation stated as part of this experiment is confidential and will be kept as such.

Profs, Miguel Gouldo and Jodo Araijo are the advisers of the PhD thesis where the results
of this experiment will be used. They can be contacted at:
- +3512129485 36 (ext

joaoaraujo@fctunlpt; +351 21 294 85 36 (ext 10747); Offce: P2/3.

Catarina Gralha, the student responsible for the PhD thesis, can be contacted at:
- acgalmeida@campus.fctunlpt; Lab: P3/12

We would ke to emphasize that:

« Your partcipation is entirely voluntary;
 You are free to refuse to answer any question;

* You are free to withdraw at any time.

The experiment will be kept strictly confidential and will be made available only to members
of the research team of the study or, in case external quality assessment takes place, to
ata collectet may

be part of a final research report, but under no circumstances wil your name or any
dentifying characteritic be included i the report

If you want to receive the aggregated results, please give us your email (optional)
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ANSWER A GENDERMAG QUESTIONNAIRE

This experimental work is conducted within the NOVA Laboratory for Computer Science and
Informatics (NOVA LINCS) in the context of a PD thesis. NOVA LINCS is hosted at the
Departamento de Informatica of Faculdade de Ciéncias e Tecnologia of Universidade NOVA
de Lisboa (DI-NOVA),

Allinformation stated as part of this experiment is confidential and will be kept as such.

Profs, Miguel Gouldo and Jodo Araijo are the advisers of the PhD thesis where the results
of this experiment will be used. They can be contacted at:
- +3512129485 36 (ext

joaoaraujo@fctunlpt; +351 21 294 85 36 (ext 10747); Offce: P2/3.

Catarina Gralha, the student responsible for the PhD thesis, can be contacted at:
- acgalmeida@campus.fctunlpt; Lab: P3/12
We would ke to emphasize that:

« Your partcipation is entirely voluntary;
 You are free to refuse to answer any question;
* You are free to withdraw at any time.

The experiment will be kept strictly confidential and will be made available only to members
of the research team of the study or, in case external quality assessment takes place, to

ata collectet may
be part of a final research report, but under no circumstances wil your name or any
dentifying characteritic be included i the report
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If you want to receive the aggregated results, please give us your email (optional)
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PROTOCOL OF THE EXPERIMENTS

This experimental work is conducted within the NOVA Laboratory for Computer Science and
Informatics (NOVA LINCS) in the context of a PD thesis. NOVA LINCS is hosted at the
Departamento de Informatica of Faculdade de Ciéncias e Tecnologia of Universidade NOVA
de Lisboa (DI-NOVA),

Allinformation stated as part of this experiment is confidential and will be kept as such.

Profs, Miguel Gouldo and Jodo Araijo are the advisers of the PhD thesis where the results
of this experiment will be used. They can be contacted at:
- +3512129485 36 (ext

joaoaraujo@fctunlpt; +351 21 294 85 36 (ext 10747); Offce: P2/3.

Catarina Gralha, the student responsible for the PhD thesis, can be contacted at:
- acgalmeida@campus.fctunlpt; Lab: P3/12

We would ke to emphasize that:

« Your partcipation is entirely voluntary;
 You are free to refuse to answer any question;
* You are free to withdraw at any time.

The experiment will be kept strictly confidential and will be made available only to members
of the research team of the study or, in case external quality assessment takes place, to

Data collected in may
be part of a final research report, but under no circumstances wil your name or any
dentifying characteritic be included i the report
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# of participants

PARTICIPANTS GENDERMAG
CHARACTERISATION

Personas Personas

| A.bby ¥ Abby
M Tim HTim

# of participants

Motivation  Information  Self Efficacy Risk Learning Motivation  Information  Self Efficacy Risk Learning
Processing Style Processing Style
Facets Facets
Creation task Modification task
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information processing and
risk have impact on accuracy
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risk have impact on accuracy

information processing,
self-efficacy, risk and learning
style have impact on speed
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information processing, information processing,
self-efficacy, risk and learning self-efficacy and risk have
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information processing and
risk have impact on accuracy
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THREATS TO VALIDITY

number of participants

conclusion L .
distribution of participants on the facets

: convenience sampling
internal - , : _
limitations of biometrics devices

size of the models, problem domain

external

little or no prior knowledge on iStar 2.0

video tutorial

construct : : :
no information on what was being tested
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