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Work in Progress: Empowering Women in STEM through Mentoring and
Community

Abstract

Persistent gender disparities in STEM emphasize the importance of institutional strategies
that intentionally support women’s academic and professional growth. This Work in
Progress paper introduces WSTEM-Comunidad, an ongoing initiative at a Latin American
university that empowers women university teachers and doctoral students in STEM through
a structured mentoring program and the development of a supportive academic community.
The main goal is to enhance participants’ leadership, communication, and self-management
skills while fostering self-efficacy, sense of belonging, professional identity, and academic
confidence. WSTEM-Comunidad combines personalized mentoring, leadership
development, and intergenerational networking among faculty members and doctoral
students. The model is carried out in four progressive stages: (1) leadership and self-
development workshops; (2) one-on-one mentoring among women faculty members; (3)
advanced training and community-building activities; and (4) intergenerational mentoring
that involves doctoral students. A longitudinal mixed-methods with a cyclic sequential
research design (QUAN-qual) will assess the program’s results through pre- and post-
intervention surveys and focus groups, measuring changes in self-efficacy, professional
identity, and sense of belonging. The anticipated outcomes include establishing a sustainable
network of women in STEM, improving participants' confidence and leadership abilities,
and increasing institutional awareness of gender equity as strategic priority. This practice-
based research paper presents WSTEM-Comunidad as an innovative, contextually relevant
approach that combines mentoring, training, and community-building to promote equity at a
Latin American private university. It also explains how this framework can be adapted and
replicated in other institutions seeking to improve the retention, advancement, and well-
being of women in academia. The study adds to the ongoing conversation on gender equity
in STEM by offering a framework for how mentoring and community-building initiatives
can serve as transformative mechanisms for institutional change.

Keywords: Mentoring, Gender Equity, Women in STEM, Leadership Development, Higher
Education, Community building, Latin America

Introduction

This article presents WSTEM-Comunidad, an ongoing initiative implemented at a Latin
American university that empowers women, university teachers and doctoral students, in STEM
field, through a structured mentoring program and the creation of a supportive academic
community. The rationale, design, anticipated results, and expected impact of the initiative
(recently launched) are shared below with the aim of receiving feedback from the WIED
community to help us improve the implementation.

The design of STEM (Science, Technology, Engineering, and Mathematics) mentoring programs
responds to the urgent need to close gender gaps and increase women's representation and



participation in these fields. Currently, only one-third of the world's scientists are women, who
face structural, cultural, and social barriers that limit their development and leadership in science
[1], [2], [3]. In this context, mentoring emerges as a key strategy to mitigate these inequalities,
providing psychosocial support, professional development opportunities, and role models that
foster self-efficacy, persistence, and professional identity in STEM [4], [5], [6].

Mentoring is defined as a relationship in which a more experienced person guides and supports a
less experienced person in their academic and professional career[5], [7], [8]. Both formal and
informal programs have demonstrated significant benefits, including strengthening self-efficacy,
developing professional identity, and improving academic and work outcomes, especially for
women [4], [9], [10]. For doctoral students, mentoring not only fosters research skills but also
resilience in the face of the challenges inherent to academia [10], [11]. Gender-focused
mentoring models highlight the importance of mentors as role models, who have a positive
impact on the confidence and perception of achievement of women doctoral students [5], [12],
[13].

Gender inequality is also evident in immediate employment outcomes after graduation, where
women face greater difficulties in accessing jobs commensurate with their training and tend to
receive lower salaries than their men peers with equivalent academic credentials[10], [14], [15].
In Chile, recent data [16] show that women's participation in engineering has remained between
20% and 24% over the last decade, reflecting the persistence of cultural and social barriers. This
situation underscores the importance of sustained interventions, such as mentoring, that begin
early on and continue throughout the academic career.

According to previous studies, mentoring programs have a transformative impact on three main
levels:
1. Psychosocial and Professional Level
o Increased self-efficacy, motivation, and persistence among participants [4],
[71, [17].
o Reduction in the perception of threats based on gender stereotypes [4], [10],
[12].
2. Organizational and Cultural Level
o Improved gender equity and strengthened interdisciplinary support networks
[1], [18], [19].
o Visibility of role models who inspire future generations [5], [9], [12].
3. Systemic Level
o Contribution to the Sustainable Development Goals (SDGs), specifically #5
on Gender Equality, by promoting structural changes in academic and
scientific institutions [1], [2].

The conceptual framework of the WSTEM-Comunidad initiative is grounded in empirical
evidence demonstrating the transformative effects of STEM mentoring programs. The initiative
seeks to enhance the professional identity and leadership of university teachers, researchers, and
doctoral students through an intergenerational support community. This structure promotes the
transfer of knowledge and experience, ensuring the program's sustainability via strategies such as
one-on-one mentoring, training, and community-building activities. Consequently, the WSTEM-



Comunidad initiative has the potential to empower participants as agents of change within their
fields and institutional settings.

The following are the general and specific research questions, along with the corresponding
objectives.

General research question of the WSTEM-Comunidad initiative

e  What is the impact of a mentoring and training program on the self-efficacy, professional
identity, sense of belonging, and professional development of women in academia
(university teachers, researchers, and doctoral students) in STEM fields at Universidad
Andres Bello?

Specific research questions of the WSTEM-Comunidad initiative

e How does training in leadership, communication, and self-management skills contribute
to the professional and personal development of women (university teachers and
researchers) in STEM fields?

e How does one-on-one mentoring impact the self-efficacy, sense of belonging, and
professional development of women (university teachers, researchers, and doctoral
students) in STEM fields?

e  What benefits and challenges do participants perceive when they are part of an
intergenerational support community of women in STEM?

e How does the STEM support and collaboration network influence participants' self-
efficacy, professional identity, and sense of belonging?

General Objective of WSTEM-Comunidad

To analyze the impact of a mentoring program for women in academia—including
university teachers, researchers, and doctoral students—in STEM fields at the participating
university on enhancing leadership, communication, and self-management skills, as well as
fostering professional growth, identity in STEM, and a sense of belonging in the academic
community.

Specific Objectives of WSTEM-Comunidad

1. To provide initial and advanced training in leadership and self-management skills for
women in STEM fields.

2. To foster the professional and personal development of women academician
(university teachers and researchers) through personalized one-on-one mentoring.

3. To create and consolidate a community of women academician (university teachers
and researchers) in STEM at University Andres Bello that facilitates mutual support
and interdisciplinary collaboration.

4. To expand the program to include doctoral students in STEM and strengthen their
personal and professional development through mentoring.

5. To evaluate, among participants, the program's impact on self-efficacy, professional
identity, and sense of belonging to the institution in STEM fields.

WSTEM-Comunidad Methodology



This study employs a cyclic sequential research design (QUAN-qual), resulting in a case
study at Universidad Andres Bello. The WSTEM-Comunidad program employs a
progressive structure that combines personalized mentoring, training, and support network
building to foster the development of professional skills and reduce gender gaps in STEM. It
will be developed in four phases, implemented over four consecutive semesters. The first
three semesters will focus on university teachers and researchers, and in the fourth semester,
the program will be extended to women doctoral students in a STEM graduate program.

WSTEM-Comunidad Program Design

The program design consists of four phases, each with an estimated duration of one
semester, to accommodate the institution's academic calendar. The activities of each phase
are described in detail below, and a diagram summarizing the main actions of each phase is
presented (Figure 1). The program will start in March 2026.

Phase 1: Initial Training (1st Semester)

1. Online courses (MOOCs) on mentoring principles, unconscious stereotypes and
biases, leadership skills, and mentoring plan design. These courses were previously
designed and implemented within an international mentoring initiative supported by
the British Council and have been adapted to the institutional context of the
University Andres Bello. Call for mentors and mentees (Group 1). Courses will be
open for all faculty members. To become a mentor or mentee, the courses are
mandatory.

2. In-person workshops and webinars with experts in professional development.
Women faculty members in STEM fields will be encouraged to participate, and
training will conclude with a social gathering, as this is an essential part of building a
community.

Evaluation: First collection of quantitative data on self-efficacy, professional
identity, and sense of belonging. The instrument was adapted from [20].
Phase 2: One-on-One Mentoring (2nd Semester)

1. Matching mentors and mentees according to their areas of interest and professional
goals. To this end, the registration data collected includes questions that allow for the
identification of elements of compatibility, such as topics of interest and hobbies.

2. Atleast 12 mandatory mentoring sessions per semester (1-hr long), with follow-up
and recording of SMART (Specific, Measurable, Achievable, Relevant, and Time-
bound) goals [21], [22], [23]. Interviews or focus groups to learn about participants'
perspectives on their development. At the end of the semester, an evaluation of the
program will be conducted to monitor progress and adjust the methodology, if
necessary.

Evaluation: Second collection of quantitative data and first collection of qualitative
data through interviews or focus groups.
Phase 3: Advanced Training and Community Building (3rd Semester).

1. Advanced training for mentors (Group 1) in mentoring skills, conflict resolution, and
effective communication. These courses have previously been implemented at
Universidad Andres Bello (Preparing You as a Mentor), an initiative funded by the
Science and Innovation 2030 project and carried out by the Committee for Gender




Equity and Leadership in Science. Call for mentors and mentees (Group 2). In this
call, mentees will be doctoral students and junior faculty members, all women.

2. Group meetings and social gatherings to strengthen the community and generate
support networks.

Evaluation: Third collection of quantitative data to measure progress in leadership,
sense of belonging, and self-efficacy.
Phase 4: One-on-One Mentoring with Doctoral Students (4th Semester).

1. Selection and training of junior faculty members and doctoral students as mentees.
Pairing using the same methodology as before (Phase 2, point 1).

2. One-on-one intergenerational mentoring between women university teachers and
researchers (trained as mentors in Phases 1-3) and doctoral students focused on
professional and personal development. Twelve one-hour sessions per pair.

3. Group sessions and social gatherings to strengthen the community.

Evaluation: Fourth collection of quantitative data, including doctoral students [20], and a
second collection of qualitative data through interviews or focus groups.
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Figure 1. The four phases of the WSTEM-Comunidad program, the participants involved in
each phase (women faculty in Phases 1-3; doctoral students added in Phase 4), and the
moments of quantitative (stars) and qualitative (crosses) data collection

Participants
The selection of participants (mentors and mentees) will be carried out as follows:
o University teachers and researchers: A call for applications will be opened for
teachers and researchers in STEM areas with permanent contracts at Universidad
Andres Bello. Those selected must commit to completing the training and mentoring
sessions. Participation will be voluntary, and the program will seek the participation
of STEM schools (Engineering, Exact Sciences, and Life Sciences). The expected
number of participants is 60 women, a target defined based on the institution's STEM
women faculty population and on the program's mentoring capacity. In addition,
international professors who teach in our postgraduate programs will be invited to
participate in order to contribute to the Internationality initiative. These international
professors will form part of the community and provide mentoring to our doctoral
students but are not counted among the 60 faculty participants.
e Doctoral students: In the fourth semester of the program, junior women faculty members
and women doctoral students in a STEM graduate program at Universidad Andres Bello



will be invited to participate as mentees in the program. The call for applications will be
open, and participation will be voluntary, with a commitment to complete the training
(for mentees) and attend all mentoring sessions. The expected number of mentees is 60
women. The mentors of these doctoral students will be drawn from the women faculty
trained as mentors in Phases 1-3, complemented by the international professors
mentioned above.

Data collection and analysis

Quantitative data: Surveys will be administered in two consecutive cycles at three
key moments (at the beginning of the program, after training, and at the end of
mentoring) to measure changes in professional identity, sense of belonging, self-
efficacy, and skill development. The cycle starts at the beginning of Phase 1 and
Phase 3. For the statistical analysis JASP will be used.

Qualitative data: Two rounds of focus groups and semi-structured interviews will be
carried out, at the end of Phase 2 and at the end of Phase 4, to gather participants'
experiences and perceptions. Qualitative analysis software (Atlas.ti) will be used to
identify patterns and recurring themes in participants' testimonies, facilitating
triangulation with quantitative results. Thematic clustering of coded responses will
be applied to obtain a complementary perspective on the qualitative data.

Ethics committee: For this study, the ethics committee of the institution has
approved the methods for data collection, use, and confidentiality mechanisms. All
participants will be asked to sign an informed consent form containing all necessary
information about the study, the anonymity and confidentiality of the data, and
contact details for any questions regarding the project’s ethics committee approval.

Expected Results of WSTEM-Comunidad

At the end of the WSTEM-Comunidad initiative, the following key results are expected to
have been achieved:
2.  Creation of a STEM Community

3.

o A consolidated community of women in STEM, comprising at least three
schools (Engineering, Exact Sciences, and Life Sciences), which will include
university teachers, researchers, and doctoral students.

Understanding Needs and Barriers

o Qualitative and quantitative information that delves into the needs and
barriers, as well as benefits and advantages of the professional development
of women academician (university teachers and researchers) in STEM, which
will allow for the design of more effective and context-specific interventions.

4. Academic Outputs

5.

o Presentation of results at two international conferences relevant to gender
equity and STEM.

o Publication of an article in a Q1/Q2 indexed journal, consolidating evidence
on the effectiveness of the mentoring program and the impact of the support
network (community).

Tools for Program Sustainability



o Courses designed, implemented, and adjusted for mentors and mentees,
adapted to the culture and context of Universidad Andres Bello.

o Development of a practical guide on program implementation (training,
mentoring, community building), including best practices and strategies to
ensure sustainability and replicability of the model across institutions and
countries.

o The team project is collaborating with the Academic Vice Rector's office to
transform this model into an established mentoring program offered by the
institution. Additionally, proposals to continue this program will be submitted
to national or international funding.

Limitations and Considerations

As a Work-in-Progress, several limitations are acknowledged. First, participation in the
program is voluntary, which introduces a self-selection bias: women who choose to enroll
may already be more motivated to engage in professional development and community-
building activities than the average STEM faculty member. Second, the study is an
institutional case study at a single Latin American private university, which limits the
statistical generalizability of its findings; transferability, however, is supported through
detailed documentation of context-dependent adaptations. Third, the program has no
comparison or control group, so observed pre-post changes cannot be unambiguously
attributed to the intervention; triangulation with qualitative data is intended to mitigate this
limitation. Finally, the research team is part of the academic community being studied,
which raises positionality considerations; reflexivity strategies and external review of
qualitative coding will be used to address this risk.

Conclusions

The WSTEM-Comunidad initiative is expected to be a transformative initiative at
Universidad Andres Bello. At the end of the two years of implementation, the overall impact
of the WSTEM-Comunidad program is expected to be significant and lasting:

For the participating university teachers and researchers:
e Improvement of professional and leadership skills.
e Strengthening of their identity in STEM and creation of sustainable support networks that
promote their ongoing professional development.
e Reduction of gender barriers in academia, improving their integration and visibility in
that environment.

For doctoral students:
e Access to guided intergenerational mentoring that will support them in their first steps in
academia, increasing their confidence and skills for future careers in STEM.
e Strengthening of their professional identity and sense of belonging in a traditionally
male-dominated field.

For the academic community:



e Creation of a more inclusive and equitable academic culture by consolidating a
community of women in STEM as a benchmark within Universidad Andres Bello.

e Direct contribution to the fulfillment of Sustainable Development Goal 5: Gender
Equality [2], and the UNESCO Call to Action [1] setting a precedent in the
implementation of effective practices to reduce gender disparities in STEM.

In addition, WSTEM-Comunidad is designed with transferability and replicability in mind.
By documenting core program components, context-dependent adaptations, and shared
implementation and outcome indicators (included in the practical guide described under
Project Deliverables), the initiative aims to support evidence-informed replication across
institutions within Chile and in other national contexts.

Prior to the formal launch of WSTEM-Comunidad, the online course to be used in Phase 1
was evaluated as part of an undergraduate thesis, which has already been defended; the
results of that evaluation have been submitted for presentation at WIED and informing the
current design of the program. As the initiative unfolds, two additional undergraduate theses
are envisioned, conducted with members of the WSTEM-Comunidad research team, on the
following topics:
e A study on the effect of mentoring on women in STEM fields, measured by self-efficacy,
sense of belonging, and identification with STEM, among other factors.
e A study on the impact of creating a community of women in STEM, identifying barriers
and facilitators, advantages and disadvantages, best practices, and the sustainability of
such a community

In short, this manuscript presents an ongoing mentoring initiative that contributes to the
current dialogue on gender equality in STEM fields [15] in Latin American countries. This
effort satisfies the dissemination of the initiative and is expected to be enriched by the WIED
community. The study adds to the ongoing conversation on gender equity in STEM by
offering a framework for how mentoring and community-building initiatives can serve as
transformative mechanisms for institutional change in Latin America.
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