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Global Gender Gap Report 2022
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Gender parity is not recovering, according to the Global Gender Gap Report 2022. It will
take another 132 years to close the global gender gap. As crises are compounding,
women's workforce outcomes are suffering and the risk of global gender parity
backsliding further intensifies.

The gender gap
in the world (I)

The Global Gender Gap report 2022 includes 146 countries, however, no
country has yet achieved full gender parity

Europe has the second-highest level of gender parity (76.6%)

Based on the constant set of 102 countries covered since 2006, the region
has a 60-year wait to close the gap

Gender mainstreaming in Engineering Education
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Country Rank Score
Regional Global
]

| Finland 2 2 0.860
| Norway 3 3 0.845
| Sweden 4 5 0.822
| Ireland 5 9 0.804

Lithuania 7 11 0.799
| switzerland 8 13 0.795
| Belgium 9 14 0.793
I France 10 15 0.791
| Sspain 11 17 0.788
| Abania 12 18 0.787
| Austria 13 21 0.781
| United Kingdom 14 22 0.780
| Serbia 15 23 0.779
| Latvia 16 26 0.771

Europe

Gender mainstreaming in Engineering Education

Netherlands
Portugal
Denmark
Slovenia
Bulgaria
Luxembourg
Estonia
Montenegro
Italy
Slovak Republic
North Macedonia
Bosnia and Herzegovina
Czech Republic
Poland
Malta
Hungary
Romania
Cyprus

reece

17 28
18 29
19 32
20 39
21 42
22 46
23 52
24 54
25 63
26 67
27 69
28 73
29 76
30 77
31 85
32 88
33 90
34 93
35 100

0.767
0.766
0.764
0.744
0.740
0.736
0.733
0.732
0.720
0.717
0.716
0.710
0.710
0.709
0.703
0.699
0.698
0.696
0.689
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The gender gap in the world (V)

Central Asia
East Asia and the Pacific
Europe

Latin America and the Caribbean

Subindexes

Overall Index Economic Participatio Educational Health Political
and Opportunity Attainment and Survival Empowerment

69.0% 72.2% | 133%

Middle East and North Africa

North America
South Asia
Sub-Saharan Africa

Global average

67.9% 67.7% 97.2% 21.3%

imparity (0%) [ RSN B oarity (100%)
World Economic Forum, Global Gender Gap Index, 2022
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The gender gap in
STEM (1)

e There is parity in tertiary education
enrolment but a significant gap in STEM
areas (UNESCO, UIS.Stat education statistics
data portal)

* The percentage of women graduates in ICT
is 1.7%, compared to 8.2% of men
graduates (World Economic Forum, 2022)

* In Engineering and Manufacturing
the same figures are 24.6% for men and

6.6% for women (World Economic Forum,
2022)

Gender mainstreaming in Engineering Education 6



The gender gap in STEM (I1)

* According to data from the LinkedIn platform, it is estimated that
women represent 15% of workers in the engineering sector, despite
the fact that engineering has one of the highest employment growth
rates in the world (World Economic Forum, 2020)
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What can we do?
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Motivation

An international problem that needs to be addressed at all levels of
education

University education
. Methodological initiatives and proposals are still few and far between

. Although it is compulsory for university students to receive equality
training, there is little or no practical guidance on how to do this in

teaching guides and examples of educational activities



Education for equality

 Methodological proposal for
approaching teaching-learning
processes with a gender perspective
in educational centers

e Students and teachers must be
trained in values such as equality,
tolerance, dialogue and practical
conflict resolution and introduce this
knowledge and skills into the
educational curriculum

Gender mainstreaming in Engineering Education



D |ﬂ:e e ﬂt WayS Of » Specific degrees focusing on gender studies

en d er * Degrees that have specific equality subjects
g * Gender mainstreaming, in which equality content is integrated into any

mainStreaming subject of the curriculum




.- “Itis a current pedagogical proposal to
respond to the claim of equality made by
feminist theory, which proposes a
Co-education reformulation of the model of transmission of
knowledge and ideas from a gender
perspective in socialization spaces for training
and education” (Spanish Institute of Woman,

2017) [

/
7
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Main characteristics of co-educational practices

Project/Problem Based
Learning (knowledge
and observation of the
environment)

Crash of traditional Active Methodologies,
educational dynamics participatory and Non-sexist language
and practices motivating

Participation and Discovery, critical
cooperation thinking and debate




How can we Incorporate
co-education in
engineering education?

Gender mainstreaming in Engineering Education



Analyse the
context

Detect and
Review analyse
contents situations of

Self-

inequality

assessment

Conduct a self-
assessment of
the gender
perspective in
the teaching
guides
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Rubric for co-educational practices

Classroom

Language

Indicators

Consideration of the gender perspective in the
class approach

Consideration of expectations about students

Assignment of responsibilities according to
sex

Consideration about treatment based on sex

Spatial arrangement in the classroom to
promote the relationship between different
sexes

Construction of inter-sex and balanced groups

Defense and use of non-exclusive language

The language considers the participation of
female students

Yes

No

Contents

Spaces

Leadership

Indicators Yes | No

Inclusion of female names and protagonists

Non-sexist content

Critical review of the bibliography including
relevant female authors

Balanced sharing

Equal access

Differentiation of leadership capacities based
on sex

Female presence in leadership roles



Finding out students' perspective on the
gender gap: the GENCE 2.0 questionnaire

*Indicate the degree of agreement/disagreement with the following statements (Likert: 1-Strongly Disagree, 2-Disagree, 3-Neither Agree nor Disagree, 4-Agree,
5-Strongly Agree)

Engineering students are treated differently by their
teachers according to their gender

People who enrol in Engineering studies receive the
same institutional support regardless of gender

All people must have the same rights regardless of
gender

Gender equality is an important issue that must be
addressed from all spheres (family, education, social,
and work)

Gender equality must be part of the University's cur-
ricula

The women who make studies in Engineering are
not feminine enough

People who study Engineering are considered
"freaks" (rare)

Garcia-Holgado, A., Gonzalez-Gonzalez, C. S., & Garcia-Pefalvo, F. J. (2020). Gender gap perceptions of computing students: a case
study in two Spanish universities. In C. S. Gonzalez Gonzalez, A. Infante Moro, & J. C. Infante Moro (Eds.), 2020 X International
Conference on Virtual Campus (JICV) (pp. 10-14). IEEE. https://doi.org/10.1109/JICV51605.2020.9375768

Garcia-Holgado, A., Gonzalez-Gonzalez, C. S., & Peixoto, A. (2020). A comparative study on the support in engineering courses: a
case study in Brazil and Spain. IEEE Access, 8, 125179-125190. https://doi.org/10.1109/ACCESS.2020.3007711

Gender mainstreaming in Engineering Education
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Some examples of
teaching innovation with
a gender perspective
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Gender
Mainstreaming in

Software O

Engineering course

Degree in Computer Science, University of
Salamanca, Spain
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Gender -> Diversity & inclusion -> Ethics

2017-2018 2018-2019 2019-2020

Problems Gender -> Diversity -> [ Compu
Diversity Inclusion ‘
Phase 1:

Inclusion of the gender perspective in the
subject of Software Engineering |

Guidelines
for gender mainstreaming
in engineering contexts

Garcia-Pefalvo, F. J., Garcia-Holgado, A., Vazquez-Ingelmo, A., & Sanchez Prieto, J. C. (2021). Planning, communication and active
methodologies: Online assessment of the software engineering subject during the COVID-19 crisis. RIED. Revista iberoamericana de
educacién a distancia, 24(2), 41-66. https://doi.org/10.5944/ried.24.2.27689

Garcia-Holgado, A., Vazquez-Ingelmo, A., Verdugo-Castro, S., Gonzalez, C. S., Sanchez-Gémez, M. C., & Garcia-Pefalvo, F. J. (2019).
Actions to promote diversity in engineering studies: a case study in a Computer Science Degree. In 2019 IEEE Global Engineering
Education Conference (EDUCON), (9-11 April 2019, Dubai, UAE) (pp. 793-800). IEEE. https://doi.org/10.1109/EDUCON.2019.8725134

Gender mainstreaming in Engineering Education
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Phase 1

* Review and update educational
materials

* Diversity in teams
* Twitter for sharing news

* Gender issues as problems to Phase 1:
. Inclusion of the gender perspective in the Res
solve in the Workshops subject of Software Engineering | f

* Final Project developed across
the course focused on solving
society problems related to
women



Phase 2

2017-2018

e Improve and solve issues
detected in phase 1

Gender ->
Diversity

* Remove the introduction talk
about gender in technology

Gender mainstreaming in Engineering Education 26



Phase 3

2018-2019

* Coach. Focus on diversity and
ethics.

Diversi’fy-
* Talks on topics related to (e
software engineering and the

professional sector

e Gamification through a set of
badges associated with diversity
and inclusion

Gender mainstreaming in Engineering Education 27



Phase 4

. , 2019-2020
 Selection and adaptation of

techniques used in agile
methodologies to establish

group dynamics that promote
internal and external inclusion

\
i

* Design thinking techniques

Gender mainstreaming in Engineering Education



Phase 4

* The last phase focused on
incorporating ethical aspects
related to software development in
the Bachelor's Degree in Computer
Engineering through a SPOC

e Lectures on computer ethics:
introduction to computer ethics,
ethics and HCI, ethics and universal
design, and ethics and Al

Gender mainstreaming in Engineering Education 29



Gender-sensitive
mentoring O
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—
” <\
* Co-education approach outside the
classroom \

Gender— e Gender-sensitive mentorship

Se nsitive network across countries from
Latin America and Europe

 Main action of the W-STEM

mentorship
network network

Gonzalez Rogado, A. B., Garcia-Holgado, A., & Garcia-Pefialvo, F. J. (2021).
Mentoring for future female engineers: pilot at the Higher Polytechnic
School of Zamora In A. Garcia-Holgado, F. J. Garcia-Pefnalvo, C. S. Gonzalez
Gonzdlez, A. Infante Moro, & J. C. Infante Moro (Eds.), 2021 XI
International Conference on Virtual Campus (JICV). IEEE.
doi:10.1109/JICV53222.2021.9600410
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W-STEM model (I)

During university

¢ . o - A
e Attraction SEEess e Guidence

processes e Access and retention
processes pProcesses

\ Before they get
to university

) \ While they are at
university

Garcia-Holgado, A., & Garcia-Pefalvo, F. J. (2022). A Model for Bridging the Gender Gap in STEM in Higher Education Institutions. In F. J. Garcia-Pefialvo, A. Garcia-
Holgado, A. Dominguez, & J. Pascual (Eds.), Women in STEM in Higher Education: Good Practices of Attraction, Access and Retainment in Higher Education (pp. 1-19).

Springer. https://doi.org/10.1007/978-981-19-1552-9 1
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Gender mainstreaming in Engineering Education

Gender-sensitive mentorship for guidance +

and retention

The goal of the Mentoring Network
is to empower women and

encourage their active participation
in STEM careers

e Training of MENTORs (teachers +
students) at centralised level

e Accompanying first-year STEM
students and enhancing their
student participation

e Generate indicators to
characterise young women
choosing STEM careers

Cross-cutting training in leadership,
women's empowerment, inclusive

language, creating inclusive
environments

34



Preparation

e |dentify tutors among the academic staff
e Engage students from first year
e Engage students as mentors

Training

Roadmap to implement

- e Training for tutors about co-education
the ge nder-sensitive e Training for mentors and mentees about gender equality
mentors '“p and inclusion

Implementation

. C . .
Garcia-Holgado, A., Segarra-Morales, S., Gonzalez- Share _the initial queStlon_nalre
Rogado, A. B., & Garcia-Pefialvo, F. J. (2022). Definicién e e Organise follow-up meetings
implementacién de la Red de Mentorias W-STEM. In M. E. .

Garcia D. & M. Holanda (Eds.), Proceedings of the XIV Collect feedback

Congress of Latin American Women in Computing 2022
(LAWCC 2022) co-located with XLVIII Latin American
Computer Conference (CLEI 2022), Armenia, Colombia,
October 21, 2022. CEUR-WS.org.
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A co-education
approach in secondary
school
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CreaSTEAM project

Co-thinking and Creation for STEAM diversity-gap reduction

Acronym
- CreaSTEAM \\ g

* Funding NN
* European Union. Erasmus + KA2 — Cooperation and Innovatio\nXS

for Good Practices. Strategic Partnerships for school education

 Reference /
e 2020-1-ES01-KA201-082601 P4 7 A

* Dates
o O 1/10/2020 a 30/09/2022 Fonseca, D., Garcia-Holgado, A., Garcia-Pefialvo, F. J., Jurado, E., Olivella, R., Amo, D., Maffeo, G.,
Yigit, O., Keskin, Y., Seving, G., Quass, K., & Hofmann, C. (2021). CreaSTEAM. Hacia la mejora de
Py B u d et brechas en diversidad mediante la recopilacidn de proyectos, buenas practicas y espacios STEAM. In
g M. L. Sein-Echaluce Lacleta, A. Fidalgo Blanco, & F. J. Garcia-Pefialvo (Eds.), Innovaciones docentes
en tiempos de pandemia. Actas del VI Congreso Internacional sobre Aprendizaje, Innovacion
 240.736€ o o J AP y

Cooperacion, CINAIC 2021 (20-22 de Octubre de 2021, Madrid, Espaiia) (pp. 38-43). Servicio de
Publicaciones Universidad de Zaragoza. doi:10.26754/CINAIC.2021.0007
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CreaSTEAM Consortium

Legal name

GReTEL

laSalle - RAMON LLULL UNIVERSITY

UNIVERSIDAD DE SALAMANCA

HESSEN . B R s .
Federazione Istituti Di Attivita Educative
? o Clemens-Brentano-
X Europaschule Bursa Il Milli Egitim Mudurlugu

X e

% *—X N N 5 i ¥ (]

A 4 8 \) \ T.C. MILLI Sadettin Tirkin Ortaokulu

ID E (\LS)2) EGITIM BAKANI
xS Studienseminar GHRF GieBen
T.C. MILLI EGITIM BAKANLIGI Clemens-Brentano-Europaschule

BURSA/NILUFER-Sadettin Tiirkiin Ortaokulu
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Country
Spain
Italy
Turkey
Turkey
Germany

Germany
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CreaSTEAM Objetives

Develop a framework for secondary schools
to create a collaborative space in which
diversity and inclusion in STEAM is
promoted

Establish mechanisms to foster collaboration
between STEAM communities and initiatives
and secondary schools



STEAM-Labs

 STEAM-Labs merge three concepts
e Fab-Labs
 Media Labs
e User Labs

* They seek to create inclusive spaces that work with STEAM in an integrated
way
* Science
Technology
Engineering
* Arts
Mathematics
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FINALIZADA, MESA REDONDA

MEDIALAB

HackForGood_2017 . :
e Present.a.. Anatomia
de la Crisis

f ¥ in &
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FINALIZADA, MESA REDONDA,
SEMINARIO
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User Labs

er live monitor Respondent being tested

La mujer en dreas STEM 44



STEAM-Labs:
Tools

Furniture/tools for the Test and Observation corners

Guides/protocols to create
"products" in the didactic units
with users (students)

Inspired in USER-Lab equipment

tocol

more complete UserLab coogle here

Guides to evaluate the user

les previous steps experience in USER-Labs

ia), data collection
g aloud protocols"

o), data analysis Guides/protocols to evaluate

the "products" of the didactic
units with users (students)
Photo shooting: photo cameras, smartphones...
Photo: Gimp, Photoscape (Photoshop)...

Design & Infographics: Canva, Inkscape (lllustrator)...

Sound recording: recorder, smartphones...
Sound Editing: Audacity...

Podcasts, Radio...

Video filming: chroma, lighting focus LED, video cameras,
smartphones... 7 Video
Video editing: MovieMaker, iMovie, OpenShot, Mobile Apps..

Augmented/Virtual Reality

AR/VR Mobile Apps: Zappar (app), Science AR (app), Wikitude
(app), Google Lens, Google AR&VR, AR Flashcards
QR Codes «
TimeLines & Mental Maps: coogle.it, Miro, Xmind, Padlet... <

Interactive Maps: Google Maps, Google Earth, Mobile History
Map...

Additive
3D Printing & Design 3D Design software: TinkerCAD, Sketchup, BlocksCAD, ZWCAD, (AutoCAD)
3D Printing software: Cura, Simplify 3D...
3D Printers

3D Scanners

Subtractive 2D

Creating Physical Elements Vinyl cutter

Laser cutter
2D Design Software: InkScape

Tool bench: saws, hammers, screwdrivers, pliers, drills, sewing
machine, silicone guns...

Expendable materials: carton, wood, recycled materials,
silicone...

Construction kits/materials: Lego, Make.do, Straws&Connectors...

more complete Fab-Lab coogle here

Electronics and Programming

Electronics equipment: electronic components such as LEDs,
cables, resistances, motors, and protoboards, batteries, welding
stations, multimeters, MakeyMakey...

Microcontrollers: Arduino, Micro:bit (and online simulators)...
Visual programming: Scratch, MakeCode...
Text Programming: Python, HTML...

Robotics kits: Lego Mindstorms, Lego Wedo, mBot...

Physical Share: projector, whiteboard, cork panels, bean bag chairs

elements/spaces Work: computers, Wi-Fi connection, sockets, workbenches

OTHER Artistic elements: pens, cardstock, post-its, brushes&paint.
more complete Other Store: cabinets, shelves...
Elements coogle here . )
Collaborative online spaces, documents, boards...

Virtual tools Data collection&Analysis: gforms, gsheets, Excel...
Text Processors, Presentation tools...
Websites creation: blogs, documentation, portfolios...

more complete Media-Lab coogle here
software list here (points 2 and 5)

https://coggle.it/diagram/X-Cy2 YZrx-18zDJ/t/technology-in-a-steam-lab-

star/87aa2de749f590535e3050cd2eb3f71eea7934008b241419a12782b21f23872e?present=1

La mujer en dreas STEM
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