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Guest Editorial
Diversity and Equity in STEM

Abstract— The aim of this invited editorial is to introduce the
first set of articles of the special issue on Diversity and Equity in
STEM. The special issue integrates articles on the experiences
and good practices focused on the promotion of reducing the
gender gap and diversity, submitted and reviewed an open
format and also the extended versions of the articles, presented
at the special track on Bridging the Diversity Gap in STEM
in the Technological Ecosystems for Enhancing Multiculturality
Conference (TEEM 2019), held in Leon, Spain, in October 2019,
at the Workshop of Engendering Technologies 2019, and at
the International Conference on Human–Computer Interaction
(INTERACCIÓN 2019), held in San Sebastian, Spain, in
June 2019.

Index Terms— Diversity, equity, STEM.

I. INTRODUCTION

LACK of diversity and gender inequality is a global
problem in many sectors but is especially latent in the

fields of Science, Technology, Engineering and Mathematics
(STEM), especially at the university level and, therefore, in the
labor market. Attracting representative people from all sectors
of society that include different cultures, disabilities, ethnic
groups, gender or sexual orientation is one of the objectives
of the strategic plans, not only of large companies but also
of organizations, institutions, and governments. Encourag-
ing women and under-represented minorities to specialize in
STEM areas helps to strengthen diversity in the workplace by
providing a wide range of ideas, experiences and perspectives
essential to scientific excellence [1].

In this context, women are one of the least represented
groups in STEM. Although they make up 50% of the pop-
ulation, young women represent only 35% of all students
enrolled worldwide in STEM subjects at this level [2].
Several studies show that women are underrepresented in
STEM areas in higher education [3]–[6]. This problem is
more pronounced at higher levels in both academic and
professional contexts. According to the data provided by
UNESCO, the participation of women in STEM professions
remains low, reaching 28% of men [7]. If other sectors,
such as ethnic groups, are also taken into account, the gap
is even more pronounced. According to Riley, Slaton, and
Pawley [8], there is a lack of inclusive environments in
engineering, with a tendency to marginalize women and people
of colour.

In recent decades, a large number of studies and initiatives
have emerged, at the regional, national and international levels,
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whose main objective is to reduce the gender gap and promote
diversity in the STEM sectors from different points of view
[9]–[11].

Therefore, this special issue presents six articles related
to experiences that promote inclusive, equitable and diverse
education. The topics covered in this special issue will be
described below.

II. EXPERIENCES AND CASE STUDIES

In this section, we will summarize the five experiences
and case studies included in the first monographic issue of
Diversity and Equity in STEM.

In the article “Gender Differences as Influence Factors to
Choose Computer Science as a Professional Career Option,”
the authors describe a study conducted about the current state
of gender differences and factors influencing the search for
computer-related careers. The research work was carried out
through a survey among high school students, and through the
results, it can be observed that the situation is worrying, since
students show much less interest in computer-related careers
due mainly to a low self-perception of their STEM-related
skills.

The next article, “Preparing Biographies of STEM Women
in Wikipedia Format, a Teaching Experience,” the author
highlights the lack of female role models in the scientific-
technological field as one of the causes of the gender gap
in STEM disciplines. Intending to provide female references
in science and technology in university education, she holds
a workshop with students on writing biographies of women
scientists and engineers for Wikipedia. With this, she not only
works on the gender perspective in education but also improves
the digital competences of the students.

In the article “European Proposals to Work in the Gender
Gap in STEM: A Systematic Analysis,” its authors carry out
a systematic analysis of the research projects presented in the
European Union in the last five years. They point out that there
has been a considerable increase in interest in the European
Union to enhance female participation in STEM, considering
it as a priority, funding numerous proposals that attempt to
bridge the existing gender gap. They also present a selection
of outstanding results from European projects funded in this
area.

In the article “Unplugged Teaching Activities to Promote
Computational Thinking Skills in Primary and Adults from a
Gender Perspective,” the authors highlight the role of schools
in promoting teaching and learning strategies for integration
and empowerment in STEM skills. In the paper, they describe
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an experience developed with primary school students and
their families using “unplugged” or disconnected activities,
mainly to awaken children’s interest in programming, while
promoting gender equity.

Another article, which is entitled “Breaking the Gender Gap
in Science, Technology, Engineering and Mathematics,” deals
with the problem of the lower incorporation of women into
STEM careers and the higher probability of taking leave of
absence. In this sense, they present a project developed at the
School of Engineering of the University of Valencia, called
“Girls4STEM” which aims to reverse the current trend and
seeks to increase and retain the number of female students in
engineering studies. Besides, the work presents, in addition to
the actions developed in the project, other preliminary results
of a project to promote scientific vocations, which show a
positive impact on both enrollment and motivation to choose
studies.

Finally, the last article titled “Addressing the Gender Gap in
Computer Programming Through the Design and Development
of Serious Games,” presents a European initiative named
CODING4GIRLS. This initiative aims to teach coding through
a game design and development process based on design
thinking. Thus, students focus on solving complex real-life
challenges from a human-centric perspective and using their
creativity while learning coding concepts and creating serious
games.

ACKNOWLEDGMENT

First, we would like to thank VAEP RITA magazine
(http://rita.det.uvigo.es/VAEPRITA/) and its editor-in-chief,
PhD Martin Llamas Nistal, for the support received for the
organization of the special monographic issue on Diversity
and Equity in STEM.

We would also like to express our gratitude to the
authors for their contributions to this special issue and
to the reviewers for ensuring the quality of the articles
accepted.

REFERENCES

[1] J. M. Grossman and M. V. Porche, “Perceived gender and racial/ethnic
barriers to STEM success,” Urban Educ., vol. 49, no. 6, pp. 698–727,
Sep. 2014, doi: 10.1177/0042085913481364.

[2] Director-General 2009–2017, Descifrar El código: La Educación de las
niñas y las Mujeres en Ciencias, Tecnología, Ingeniería y Matemáticas
(STEM), UNESCO, Paris, France, 2019.

[3] B. Convert and F. Gugenheim, “Scientific vocations in crisis in France:
Explanatory social developments and mechanisms,” Eur. J. Educ.,
vol. 40, no. 4, pp. 417–431, Dec. 2005, doi: 10.1111/j.1465-3435.2005.
00237.x.

[4] B. Convert, “Europe and the crisis in scientific vocations,” Eur. J. Educ.,
vol. 40, no. 4, pp. 361–366, Dec. 2005, doi: 10.1111/j.1465-3435.2005.
00233.x.

[5] S. M. Inga and O. M. Tristán, “Por qué hay pocas mujeres científicas?
Una revisión de literatura sobre la brecha de género en carreras STEM,”
Revista Internacional de Investigación en Comunicación aDResearch
ESIC, vol. 22, no. 22, pp. 118–133, 2020, doi: 10.7263/adresic-022-06.

[6] S. I. Malik and M. Al-Emran, “Social factors influence on career
choices for female computer science students,” Int. J. Emerg. Technol.
Learn., vol. 13, no. 5, pp. 56–70, Apr. 2018, doi: 10.3991/ijet.v13i05.
8231.

[7] UNESCO Institute for Statistics. (2018). Women in Science,
FS/2018/SCI/51. Accessed: Aug. 10, 2019. [Online]. Available: http://
uis.unesco.org/sites/default/files/documents/fs51-women-in-science-
2018-en.pdf

[8] D. Riley, A. E. Slaton, and A. L. Pawley, “Social justice and inclu-
sion: Women and minorities in engineering,” in Cambridge Handbook
of Engineering Education Research, A. Johri and B. M. Olds, Eds.
New York, NY, USA: Cambridge Univ. Press, 2014, pp. 335–356.

[9] C. S. González et al., “Gender and engineering: Developing actions to
encourage women in tech,” in Proc. IEEE Global Eng. Educ. Conf.
(EDUCON), Apr. 2018, Santa Cruz de Tenerife, Spain, Apr. 2018,
pp. 2082–2087.

[10] A. García-Holgado, S. Verdugo-Castro, M. C. Sánchez-Gómez, and
F. J. García-Peñalvo, “Trends in studies developed in Europe focused
on the gender gap in STEM,” in Proc. 20th Int. Conf. Human Comput.
Interact., New York, NY, USA, 2019, Art. no. 47.

[11] D. A. Delaine, R. Sigamoney, R. Tull, and D. Williams, “Global diversity
in engineering education: An exploratory analysis,” in Proc. Int. Conf.
Interact. Collaborative Learn. (ICL), Sep. 2015, pp. 378–388.

CARINA SOLEDAD GONZÁLEZ-GONZÁLEZ

Universidad de la Laguna
San Cristóbal de la Laguna
Tenerife 38200, Spain
e-mail: cjgonza@ull.edu.es

ALICIA GARCÍA-HOLGADO

GRIAL Investigation Group
Departamento de Informática y

Automática
Universidad de Salamanca
Salamanca 37008, Spain
e-mail: aliciagh@usal.es

ARUQUIA PEIXOTO

CODIB, CEFET/RJ
Nova Iguaçu 22250-040, Brazil
e-mail: aruquia@gmail.com

Carina Soledad González-González received the Ph.D. degree in computer science from the
University of La Laguna (ULL), Spain, in 2001. Her research focus is on the application of AI
and HCI techniques, adaptive interfaces and videogames in education, e-learning best practices,
and LMS systems. Her current research focuses on interaction design, human factors and user
experience in educational software and videogames, cognitive factors, and ambient-assisted
living elements.

http://dx.doi.org/10.1177/0042085913481364
http://dx.doi.org/10.7263/adresic-022-06
http://dx.doi.org/10.1111/j.1465-3435.2005.00237.x
http://dx.doi.org/10.1111/j.1465-3435.2005.00237.x
http://dx.doi.org/10.1111/j.1465-3435.2005.00233.x
http://dx.doi.org/10.1111/j.1465-3435.2005.00233.x
http://dx.doi.org/10.3991/ijet.v13i05.8231
http://dx.doi.org/10.3991/ijet.v13i05.8231


204 IEEE REVISTA IBEROAMERICANA DE TECNOLOGIAS DEL APRENDIZAJE, VOL. 15, NO. 3, AUGUST 2020

Alicia García-Holgado (Member, IEEE) received the bachelor’s degree in computer science,
the M.Sc. degree in intelligent systems, and the Ph.D. degree from the University of Salamanca,
Spain, in 2011, 2013, and 2018, respectively. She has been a member of the GRIAL Research
Group, University of Salamanca, since 2009. She has participated in many national and
international research and development projects. Her main research interests are related to the
development of technological ecosystems for knowledge and learning processes management in
heterogeneous contexts, and the gender gap in the technological field. She is a member of the
IEEE Women in Engineering, the IEEE Education Society, the IEEE Computer Society, ACM,
ACM-W, and the Spanish Association for Women in Science and Technology (AMIT).

Aruquia Peixoto (Member, IEEE) received the B.A. degree in mathematics, from UFRJ,
Brazil, the M.Sc. degree in systems engineering and computing from COPPE/UFRJ, Brazil,
and the Ph.D. degree in mechanical engineering from PUC-Rio. She is currently a Professor at
CEFET/RJ. Her research interests include computer graphics and education in STEM. In com-
puter graphics, she works on mesh generation, computational geometry, and computational
topology. In STEM education, she works on attracting students to STEM, evaluation and
retention of students, and also on women, diversity and inclusion in STEM. She is also a member
of the ACM SIGGRAPH International Resources Committee, ACM SIGGRAPH CARES, and
ACM SIGGRAPH Diversity and Inclusion.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Black & White)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /ArborText
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /ComicSansMS
    /ComicSansMS-Bold
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /EstrangeloEdessa
    /EuroSig
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Impact
    /KozGoPr6N-Medium
    /KozGoProVI-Medium
    /KozMinPr6N-Regular
    /KozMinProVI-Regular
    /Latha
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LucidaConsole
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /MVBoli
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Webdings
    /Wingdings-Regular
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 900
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.33333
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


