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Abstract Science, Technology, Engineering, and Mathematics (STEM) in Higher
Education (HE) helps foster students’ motivation to continue studying and cultivates
students’ regard for the role of science and technology in society. The gender gap in
STEMHE can reduce through institutional efforts; however, the underrepresentation
ofwomen is prevalent. There have been efforts to research and implement strategies to
increase the number of people attending STEM fields with a specific action to attract
and retain women in these areas. Hence, the purpose of this research work is to carry
out and show the results of a SystematicMapping (SM) related to howHE institutions
aim to address the gender gap in STEM education through research and educational
innovation. The SM focused on published work from 2011 to 2021 indexed in Web
of Science or Scopus. Findings show the state of knowledge for an essential topic:
reducing the gender gap through guidance and retention strategies to attain comple-
tion. Furthermore, descriptive results give a general overview of the area, relevant
trends, and other analytical evidence that provides an in-depth understanding of HE
institutions’ needs. We conclude that the retention of women studying STEM HE
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has become an essential issue worldwide universities have addressed increasingly
during the last decade.

Keywords Retention · STEM education · Gender perspective · Guidance · Higher
education · Educational innovation

7.1 Introduction

Science, Technology, Engineering, and Mathematics (STEM) in Higher Education
(HE) has many objectives such as promoting learning, fostering students’ motiva-
tion to continue studying, and cultivating students’ regard for the role of science
and technology in society. Research has proven that there is a gender gap in STEM
HE due to several factors such as the traditional role of women in society and the
lack of female role models and mentors in STEM areas, to name a few (Wang &
Degol, 2013). Several international organizations have emphasized the importance of
addressing the gender gap in STEM HE explicitly. Addressing the gender gap in HE
is part of the UN’s Sustainable Development Goal 4, specifically for target 4.3, which
refers to ensuring equal access for women and men to tertiary education, including
university. According to the Organization for Economic Co-operation and Develop-
ment (OECD), the gender gap in STEM HE enrollment differs for different fields of
study; the field of natural sciences, mathematics, and statistics has reached gender
parity, while for engineering and information and communication technologies (ICT)
the gender gap persists (Organisation for Economic Co-operation and Development,
2021). It is noteworthy that among the mentioned fields, there may exist differences
between countries and areas of study, such as biology and physics within the natural
sciences (García-Peñalvo, 2019). The OECD highlights the importance of removing
stereotypes and implementing policies for reducing the gender gap in different fields
of study.

HE institutions can implement several strategies to address the gender gap in
STEM areas through different processes: attraction, access, and retention (García-
Peñalvo et al., 2019). Within the retention process, some universities may identify
guidance, completion, andother similar terms.Retention of engineering students is an
important issue that academic institutions must address to avoid dropout by creating
an inclusive and supportive environment (García-Holgado et al., 2020). We have
identified review articles in the literature about the retention and guidance of women
in STEM careers in HE. These review articles have provided some insights into the
factors and obstacles that women in STEM face throughout their careers and their
persistence in pursuing STEMmajors. Eddy and Brownell (Eddy & Brownell, 2016)
contributed to the literaturewith a framework that identifies performance and engage-
ment as observable inequalities to explain gender gaps on persistence in STEM, a
measure correlated with retention (Eddy & Brownell, 2016). Women in STEM face
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challenges in predominantly masculine environments, such as gendered organiza-
tional culture and stereotypes; their coping strategies center on conforming, impres-
sion management, and proactivity (Makarem & Wang, 2020). Within the STEM
careers, some authors identify Physics, Engineering, Mathematics, and Computer
science (PEMC) as more related to mathematical ability than the biological sciences
fields.Within this distinction, a study reported that girls’ mathematical ability beliefs
under challengesmay impact their chance ofmajoring in PEMCfields (Perez-Felkner
et al., 2017). A study on the NSFADVANCE program identified that systemic obsta-
cles to recruitment, retention, and promotion impact women’s underrepresentation
in STEM areas (DeAro et al., 2019). In general, these articles confirm that the gender
gap in STEM education is a systemic issue and that academic institutions can imple-
ment strategies in their guidance and retention process to avoid women’s dropout
from STEM careers.

Academic institutions and policymakers must inform each other about the strate-
gies to guide women in STEM careers and avoid academic dropout (García-Peñalvo
et al., 2019). We identify the need to conduct a literature review focused on the reten-
tion strategies that universities worldwide have adopted to guide and retain women in
their STEM programs. This study aims to provide a systematic mapping of the litera-
ture related to howHE institutions aim to address the gender gap in STEM education
through research and educational innovation. The main contribution of this work to
society is to inform about best practices for women’s retention in STEM careers.
Authors analyze the state of knowledge in the last ten years concerning geographic
information, relevant authors, and trending research topics with this aim in mind. In
themethodology, we present the PRISMAmethod that we follow to develop the liter-
ature mapping. Then, the Results and Discussion section provides database analysis
and the discussion of the emerging topics. The final section concludes with specific
recommendations for HE institutions and policymakers to address the gender gap in
STEM HE through the guidance and retention process.

7.2 Methodology

The literature search should be designed to be robust and reproducible to ensure
the minimization of biases. Although there are alternative approaches for both
conducting literature searches and reporting systematic reviews or mappings, the
authors have encountered difficulties with some of those methodologies due to the
following reasons:

(i) the various methods are not comparable as they share few common reporting
elements

(ii) there are numerous new checklists and tools that are not sufficiently described
to be reliably replicated

(iii) there is a debate about what constitutes a reproducible search and how best to
report the details of the search
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Theuse of non-validatedbibliographic searchmethods can raise doubts and reduce
confidence in the final conclusions of the systematic review ormapping (Moher et al.,
2015). The authors noted that if readers cannot understand or reproduce how the infor-
mation was collected for this systematic mapping, they may suspect that the authors
have introduced bias by not conducting a comprehensive or pre-specified literature
search. These were the reasons why the authors chose the most commonly used
reporting guide for systematic reviews and mappings, which covers the literature
search component, which is the Preferred Reporting Items Statement for System-
atic Reviews and Meta-Analyses, known as PRISMA Statement. The methodolog-
ical approach consisted of a systematic mapping of the literature with a review
process based on the PRISMA protocol (Xiao & Watson, 2019). The sequence of
the PRISMA process consisted of 27 items (Page et al., 2021). The methodological
stage of PRISMA is made up of items from 5 to 15, which are the following: Eligi-
bility criteria; Information sources; Search strategy; Selection process; Data collec-
tion process; Data items; Study risk of bias assessment; Effect measures; Synthesis
methods;Reporting bias assessment; Certainty assessment. In the present study, these
items were appropriately included in the following steps:

1. Formulation of the problem and definition of the Research Questions (RQ).
2. Developing a review protocol.
3. Systematic search of literature, including the following steps: select databases

and their descriptors; derive keywords from research questions; and adopt a
sampling logic.

4. Screening for inclusion and exclusion criteria.
5. Extracting, analyzing, and synthesizing data.

The literature mapping carried out in the present study was guided by three
research questions (RQ). From them, the methodology for data extraction was
designed and the report of the findings was written. The RQs were narrowed from
a general research topic until we chose a more defined subtopic from the original
search using mapping (Campos et al., 2020). In this way, it was possible to identify
the activities involving the refined RQs. The chapter structure and its representa-
tion of the data and findings are determined from the following RQs to bring out
the information searching to achieve the main objective of this study: To carry out
and show the results of a Systematic Mapping (SM) related to how HE institutions
aim to address the gender gap in STEM education through research and educational
innovation. Each RQ is defined to reach the specific Research Objectives (ROs) in
this work as given below.

Descriptive research objectives and research questions are as follows:

• RO1: Identify the related research works disseminated between 2011 and 2021
and determine how they have been distributed in the defined databases.

RQ1: How are publications distributed in the defined databases? What is the
distribution of publications in the period between 2011 and 2021?

• RO2: Identify the grouping of the main research works in terms of the document
type.
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RQ2: What is the distribution by type of document?

• RO3: Identify the journals and conferenceswith distinguished publications related
to this topic.

RQ3: Which are the journals with the largest publications on this topic? Which
conferences contribute the most to the literature on this topic?

• RO4: Determine the geographical distribution of the first authors and which are
the specific countries that have been contributing to this research area.

RQ4: What is the geographical distribution of the first authors? Which are the
countries that carry out research on the research topic?-

Analytical research objectives and research questions:

• RO5: Recognize the significant trending words stated in the obtained works and
their accumulated frequency displayed in the keywords. Consequently, determine
how these keywords can inform the trends in women retention in STEM HE.

RQ5:What are the trendingwords (most commonkeywords) by the authors?What
is the frequency of our keywords in the abstract, and how can these keywords
inform the trends in publications on women retention in STEM HE?

• RO6: Characterize the most relevant articles by their citation metrics, showing the
most significant impact on the research topic.

RQ6: What are the most cited articles? Which publications have had the greatest
impact in the area?

Due to the importance of selecting a review protocol, we decided to choose the
PRISMA protocol which allowed us to reduce the possibility of research bias in data
selection and subsequent extraction and analysis (Moher et al., 2015). In order to
validate the protocol before executing the search, the work teamwas divided into two
teams that worked independently to perform a peer review and validate the sequence
of the protocol, as shown in Fig. 7.1.

The keywords for the search were derived from the RQs. For the first step in the
literature search, the keywords “women in STEM”, “STEM education” and “STEM
learning” were used. Some concepts used as keywords included synonyms, alterna-
tive spellings, and related words, as in the case of gender gap, retention, guidance,
dropout, completion, and attrition. The first search query for both databases was
formed by the following general terms (linked by AND operators) and synonyms
(linked by OR operators):

A. STEM Education

A1. STEM learning

A2. Women in STEM
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Fig. 7.1 PRISMA 2020 flow diagram for literature search

B. Gender Gap

B1. Women

B2. Gender

C. Higher Education

C1. University

C2. College

D. Retention

D1. Guidance

D2. Dropout
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D3. Completion

D4. Attrition

Using these terms and synonyms, the query has the general form:
(A OR A1 OR A2) AND (B OR B1 OR B2) AND (C OR C1 OR C2) AND (D

OR D1 OR D2 OR D3 OR D4).
To determine the relevance of each manuscript, the titles were analyzed and if the

content discussed the topic of women in STEM or gender gap in STEM, we obtained
their full reference, including author, year, title, and abstract, to then complete future
evaluations. It is important to highlight that, in this first stage, all those manuscripts
that were related to the botanical meanings “cell” of the word “stem” were detected
and excluded. The search was limited to two databases: Web of Science and Scopus,
as they are the two main databases frequented by researchers from the engineering
and science disciplines (Pranckutė, 2021).

Due to the changes in the perception and revaluation of the role of women in
STEM areas and the impulse that the issue of the gender gap has had in society in
general, we limit the publication date to 2011 and 2021 (articles published in the last
ten years), so that we can build our review on the recent literature that considers the
influence of political, social, and cultural movements on the inclusion of women in
STEM. The inclusion and exclusion criteria are defined in the PRISMA protocol in
Fig. 7.1.

Following the process detailed below, we refined the search queries used in each
database. To allow for replicability, we include the exact final search queries used
in Scopus and Web of Science in the Appendix. In the Scopus database, the query
yielded 255 results. In the WoS database, the final query yielded 230 results. The
final query has the following general form, where the general terms are linked by
AND operators and the synonyms are linked with OR operators:

Title, Abstract or keywords include:

A. STEM Education

A1. STEM learning

A2. Women in STEM

B. Gender Gap

B1. Women

B2. Gender

C. Higher Education

C1. University

C2. College

D. Retention

D1. Guidance
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D2. Dropout

D3. Drop out

D4. Completion

D5. Attrition

Abstract includes:

E. STEM
F. Gender

F1. Women

G. Retention

G1. Attrition

G2. Guidance

G3. Dropout

G4. Drop out

G5. Completion

Time filter: 2011 to 2021.
Subject area filters.
Using these terms and synonyms, the final query has the general form:
Title, Abstract, Keywords ((A OR A1 OR A2) AND (B OR B1 OR B2) AND (C

OR C1 OR C2) AND (D OR D1 OR D2 OR D3 OR D4 OR D5)).
AND Abstract (E AND (F OR F1) AND (G OR G1 OR G2 OR G3 OR G4 OR

G5)).
AND Time (2011 to 2021).
AND Subject area filters.

7.3 Results and Discussion

Regarding the PRISMA stage corresponding to results, this study offers prelimi-
nary results corresponding to the study selection items (Tricco et al., 2018), which
correspond, respectively, to:

16a. Describe the results of the search and selection process, from the number
of records identified in the search to the number of studies included in the review,
ideally using a flow diagram.

16b. Cite studies that might appear to meet the inclusion criteria, but which were
excluded, and explain why they were excluded.

For reasons concerning the length of this chapter, items 17 to 22 (from the Results
Section of the PRISMA Checklist) were excluded from this report. The items not
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considered were: Study characteristics; Risk of bias in studies; Results of individual
studies; Results of syntheses; Reporting biases; and, Certainty of evidence.

We present the results of our analysis of the 367 records based on the databases,
the type of documents with an overview of the journals and conferences that publish
the most about this topic, the countries of the first authors that publish research on
this topic, and the emerging keywords to find interesting trends.

7.3.1 Database Analysis and Timeline

We analyzed the articles that emerged in the Scopus database, in theWeb of Science,
and in both. We found that 118 records were in both databases, so 112 records
were exclusively in WoS and 137 records were exclusively in Scopus, coherent with
Fig. 7.1. We found an increasing trend in the number of records published between
2011 and 2021. From 2011 to 2013, there were less than 20 records published each
year. From 2014 to 2017, there was a turning point in the number of records, having
between 20 and 35 each year. After 2018, the number of records increased to more
than 50 each year until 2020. In 2021, we found 32 records up until the middle of the
year when we created this database, so the trend is confirmed. In each database, we
see similar trends. In the Scopus database, the yearswithmost recordswere 2017with
28, 2018 with 41, and 2020 with 45 records. In Web of Science, the most relevant
years were 2018 with 29, 2020 with 31, and 2019 with 41 records. These results
are promising because they show that the research about guidance and retention
of women in STEM HE is increasing each year. This implies that universities are
more interested in implementing strategies for reducing the gender gap in STEMHE
completion than 10 years ago.

7.3.2 Type of Documents

We analyzed the types of documents published about this topic in Scopus and WoS
between 2011 and 2021. We identified 196 articles (53%), 159 conference papers
(43%), 10 book chapters (3%), and 2 books (1%). We present an analysis of the
publishing trends for articles and conference papers based on the years and the most
relevant journals and conferences on the topic.

We can see an increasing trend in the number of articles in Fig. 7.2; from 2011
to 2014 and 2016, there were less than 10 articles per year. In 2015 and 2017,
there were more than 15 articles, in 2018, there were more than 20, and from 2019
to 2021 (ongoing), there were more than 30 articles each year. The journals that
have published more on this topic were PLOS ONE (9 articles), the International
Journal of STEM Education (7 articles), Equality, Diversity and Inclusion, Frontiers
in Psychology, Journal of Chemical Education, Journal of Women and Minorities in
Science and Engineering, Sex Roles, and Teachers College Record (5 articles, each).
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Fig. 7.2 Publication trends from 2011 to 2020 per type of document (journal article or conference
paper) and source (Scopus or WoS). Note The graph only includes full years (2011 to 2020). That
is, 2021 is excluded because the information is not completed yet.

The conference papers have a steadier trend, remaining between 10 and 20 confer-
ence papers every year, except for 2018 and 2020, where we found 26 and 22,
respectively. The conference that contributes the most to this area is the American
Society for Engineering Education (ASEE) Annual Conference and Exposition with
99 conference papers (27% of all records), followed by the Frontiers in Education
(FIE) Conference, with 13 papers (3.5% of all records). Other relevant conferences
were the International Conference on Education and New Learning Technologies
(EDULEARN), the International Conference of Education, Research and Innovation
(ICERI), and the International Technology Education and Development (INTED)
Conference, contributing 4 conference papers each.

7.3.3 Geographic Data

We analyzed the country of the first author for each article based on their affilia-
tion. We found that the vast majority of studies about retention of women in STEM
programs are performed in the United States of America (295 articles, 80.7%). We
found other 6 countries that contribute to the literature on this topic: Australia (9
articles, 2.5%), Canada (8 articles, 2.2%), Germany (7 articles, 1.9%), Mexico (5
articles, 1.4%), Spain (4 articles, 1.1%), and the United Kingdom (4 articles, 1.1%).
We identified 24 more countries that have contributed to the literature with less than
3 articles each, representing less than 1% of the total. As the data suggests, most of
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the research on this topic is done in North America, specifically in the US, Canada,
and Mexico, followed by Europe with Germany, Spain, and the UK. Most of these
countries are English or Spanish speaking.

7.3.4 Trending Keywords

In an effort to capture the authors’ most common keywords as an indicator of a trend,
we analyzed the keywords given by the authors of the 367 documents. We present
them in Fig. 7.3. STEM (99 times) and gender (80 times) are the words that appear
most frequently (8.2% and 6.6%, respectively). Then, there is a step down to 3.6%
(44 times) for the word education and 3.3% (40 times) for women. The next group of
most common keywords is science (25 times, 2.1%), diversity (24 times, 2.0%), and
engineering (23 times, 1.9%). Then comes faculty, students’ retention, academic, and

Fig. 7.3 Analysis of the
authors’ most common
keywords
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learning with about 1.8% each (around 18 mentions each of these keywords). The
last group consists of the keywords career, culture, equity, gap, persistence, minority,
major appearing 12 times (corresponding to 1.0% for each one).

The diversity and science keywords are of particular interest since they could
come from papers with different perspectives. From the 24 papers, eight of them
(33%) study women with a race perspective; they are studies in which they focus on
minorities (e.g., Black American, Hispanics) and gender. Three manuscripts study
the women’s perspective on a broader diverse standpoint about race and GLBT or
disabilities. The rest of them (54%) regard women from only the gender perspective.
In the case of the science keyword, three (12%) of them focus on biology, four focus
on computer science, and five focus on natural and exact sciences. The rest (52%)
focus on STEM disciplines without specifying a precise science of emphasis.

7.3.5 Most Cited Articles

There are six documents that are cited by more than 100 publications. Ong et al.
(Ong et al., 2011), a paper from the Harvard Educational Review in 2011 has 401
citations averaging more than 36 citations per year in Scopus and 292 citations in
WoS with an average of more than 26 citations per year. They produced a nice
review of research in the previous 40 years regarding the African American females’
experiences in the STEM fields in their undergraduate and graduate education. They
made a strong discussion of policy implications of their work and they emphasized
what were the topics where research was needed. The number of citations has to do
with that discussion.

Cech et al. (2011), from the American Sociological Review, has 287 citations
averaging more than 28 citations per year in Scopus and 243 with an average of more
than 24 citations per year in WoS. They made a critical contribution regarding the
retention of women in STEM fields at the undergraduate level. In their data, instead
of having family plans or math self-assessment as key factors, they introduced a new
factor at that time, professional role confidence. They found that women’s lack of
this role confidence compared to men is a major factor for women attrition.

Sadler et al. (2012) from Science Education has 282 citations and an average of
more than 28 per year in Scopus and 206 citations and an average of more than
18 in WoS. They studied 6000 students in 34 colleges around the USA to see the
relationship of interests in STEM fields according to how that interest shifted during
their high school years. The key factor they found was that females’ interest at the
end of high school was strongly related to their interest at the beginning of their high
school. However, they compared females’ and males’ decline in interest in STEM
fields and resulted that females’ interest declined significantly more than males’
interest.

Hernandez et al. (2013) from the Journal of Educational Psychology has 153
citations and 17 per year in Scopus and 125 with an average of more than 13 citations
per year in WoS. They did a three-year study following university high academic
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achievers from the minority groups in the STEM fields. They found that students’
engagement in undergraduate research was a key factor for success. Related to this,
they found that the growth in scientific self-identity and task goals capabilities has
a strong effect on students’ retention and that performance-avoidance goals were
related to students’ attrition.

Morgan et al. (2013) from Social Science Research has 126 citations with an
average of 14 per year in Scopus and a total of 114 with an average of more than 12
citations per year in WoS. They did a longitudinal study for four years focusing on
students’ pathways through college. They found gender differences across the STEM
fields including health science disciplines. They also found that one of the main
factors for students’ college selection was students’ occupational plans as seniors in
high school.

Dennehy and Dasgupta (2017) is the most recent document in the list of the
most cited with 121 citations averaging more than 24 per year in Scopus and 92
with an average of more than 18 citations per year in WoS. They did a longitudinal
intervention study for two years in which, in the first year, entering female students
participated in a mentor program. Some of the students had a female mentor, some
of them a male mentor, and the rest had no mentor at all. They found that retention
was more successful with a same-sex mentor and that result was modulated by an
increase of belonging and self-efficacy.

Interestingly, from the six documents that had more citations, four of them were
studies in which the authors were interested in finding factors in which retention
depends on minority groups, in particular women. Two of them even took data of
students when they were in high school. Another document, the one with more
citations is a review analyzing more than 110 previous studies. We highlight that
those five studies had no intervention. The last document, the most recent one is the
only study with an intervention with significant results.

The descriptive and analytical trends presented in this results section have
provided an overview of the state of knowledge regarding institutional efforts to
guide and retain women in STEM fields. From our results, we can envision that
women retention in STEM HE is an important issue that universities are beginning
to address in different parts of the world. The analysis has shown the countries that
have contributed the most, and the keywords that greatly define this area of research.
The last part of the results has focused on an in-depth analysis of the most cited
articles, finding interesting trends there, such as the focus on studies about women
retention, but fewer articles about actual implementations.

7.4 Conclusion

Retention of women studying HE in the STEM areas has become an important
issue addressed by many universities in different countries. Especially since 2016,
there is a clear increasing trend in journal articles and conference papers dedicated to
women or the gender gap within STEM education with a focus on retention, attrition,
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dropout, guidance or completion. This systematic literature mapping reveals howHE
institutions show concern and awareness by documenting their good practices and
institutional policies. This study analyzes the dropout issues in HE from a gender
perspective within 2011 and half of 2021. It could be used as a reference source for
further investigations or to expand the current one, since this revision focused on the
publications reported in the two main indexing systems Web of Science and Scopus.

We conclude there is an increasing interest in promoting retention of women
studying HE in the STEM areas by the number of articles each year. However, the
interest of institutions and researchers in the field is a small number compared to the
total number of universities that offer those programs. We recommend institutions
adopt new policies addressing this problem from the action perspective; that is,
getting toknow the research results and implementing attraction, access, and retention
actions to increase the number of women involved. In attraction, we recommend
implementing a campaign directed to young women with seminars and talks by
professional women in STEM areas. In access, we recommend giving close follow-
ups to youngwomen for college/university applications. In retention, we recommend
offering guidance programs such as mentoring and academic consultation, fostering
identity by creating women’s networks, and offering seminars and workshops by
women in the industry or outside the academic system.

This research provides a perspective onwomen retention studies inHE institutions
within the STEM fields and their approaches to support their students to complete
their academic programs. This chapter may be of interest to researchers, students,
teachers, and decisionmakers interested in improving the academic environment and
culture to promote equity for all.
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Appendix

Final query for Scopus Database:

((ABS(retention) OR ABS(attrition) OR ABS(guidance) OR ABS(dropout) OR ABS(drop
out) OR ABS(completion)) AND (ABS(gender) OR ABS(women)) AND (ABS(STEM)) )
AND (TITLE-ABS-KEY(( stemOR "STEMEducation" OR "STEM learning" OR "Women
in STEM" AND NOT cell) AND ("gender gap" OR women OR gender) AND ("higher
education" OR university OR college) AND (retention OR guidance OR dropout OR
"drop out" OR completion OR attrition)) AND (LIMIT-TO(PUBYEAR, 2021) OR LIMIT-
TO(PUBYEAR, 2020) OR LIMIT-TO(PUBYEAR, 2019) OR LIMIT-TO(PUBYEAR,
2018) OR LIMIT-TO(PUBYEAR, 2017) OR LIMIT-TO(PUBYEAR, 2016) OR LIMIT-
TO(PUBYEAR, 2015) OR LIMIT-TO(PUBYEAR, 2014) OR LIMIT-TO(PUBYEAR,
2013) OR LIMIT-TO(PUBYEAR, 2012) OR LIMIT-TO(PUBYEAR, 2011)))
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Final query for Web of Science Database:

(AB=(stem) AND (AB=(retention) OR AB=(attrition) OR AB=(guidance) OR
AB=(dropout) OR AB=(drop out) OR AB=(completion)) AND (AB=(women)
OR AB=(gender))) AND (((((ALL=("stem education") OR ALL=("stem learning")
OR ALL=(women in stem)) AND (ALL=("gender gap") OR ALL=(women) OR
ALL=(gender))) NOT ALL=(CELL)) AND (ALL=("HIGHER EDUCATION")
OR ALL=(UNIVERSITY) OR ALL=(COLLEGE)) AND (ALL=(RETENTION)
OR ALL=(GUIDANCE) OR ALL=(DROPOUT) OR ALL=("DROP OUT") OR
ALL=(COMPLETION) OR ALL=(ATTRITION))) AND ((PY==("2021" OR "2020"
OR "2019" OR "2018" OR "2017" OR "2016" OR "2015" OR "2014" OR "2013" OR
"2012" OR "2011")) NOT (DT==("CORRECTION" OR "MEETING ABSTRACT") OR
TASCA==("ORTHOPEDICS" OR "OBSTETRICS GYNECOLOGY" OR "MEDICINE
GENERAL INTERNAL" OR "CLINICAL NEUROLOGY" OR "PSYCHIATRY" OR
"REHABILITATION" OR "HEALTH CARE SCIENCES SERVICES" OR "SPORT
SCIENCES" OR "EVOLUTIONARY BIOLOGY" OR "SURGERY" OR "GERIATRICS
GERONTOLOGY" OR "PUBLIC ENVIRONMENTAL OCCUPATIONAL HEALTH" OR
"ONCOLOGY" OR "ENDOCRINOLOGY METABOLISM" OR "PLANT SCIENCES"
OR "LANGUAGE LINGUISTICS" OR "LINGUISTICS" OR "RADIOLOGY NUCLEAR
MEDICINE MEDICAL IMAGING" OR "NURSING" OR "SOCIAL WORK" OR
"SUBSTANCE ABUSE" OR "GERONTOLOGY" OR "LITERATURE" OR "HOSPI-
TALITY LEISURE SPORT TOURISM" OR "UROLOGY NEPHROLOGY" OR
"TROPICAL MEDICINE" OR "CRIMINOLOGY PENOLOGY" OR "HEALTH POLICY
SERVICES" OR "INTEGRATIVE COMPLEMENTARY MEDICINE"))))
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