OPS/images/feduc-09-1473774/feduc-09-1473774-g001.gif
L

_—

L

P — J—
= Dsgeo e

= Somaunt dgren Stongiyogroe

Nelinor aguse cor dhgree

oot comtortabievit my abity o

danty actors s st chocs
ot oo and srmont of pjoct e

ity sonoriers

Devolop projc charier

Oescrb crer o considarwhanchoosng a team
Expnsosissaps o piotpnring
[mep———

el pcjct mlsiones

Dol Viok Bk Svctrs

ety ak s sk objoctves, g, s
[ ——
[ ——

oty prfct ks

mpemen sk mansgomentcon

Ostogush between s igaion and contgency pars
Crosa kgt

Provds spectfesdhack

ke astmants 0 onuro Qi of proect
[os———

Manage projct hanges

Hontyscoo croop

-

[Pv—





OPS/images/feduc-09-1473774/feduc-09-1473774-g002.gif
H " ool comfortable with my abilty to:
danty octors encaproc choco
D000 purposoand dlmonts of prjoct chartr
oty sanosers
Dol projct charir
oscrdo cror o corscnrshon croosng
Expinbasis siops o popct ponning.
Doscro seopoofpect
Oovolp projctmisionos
ool Wk Brosconn Stvctro
oty 2 st sk objectues, g0, oo
A ——
[eo———
oty ot ks
gtk magementpon
Oistgush betwoon ik migaion and contgoncypars
etk gt
Mz team morse
Provde respoctfeodback
[ ———
[r———
Manago rojct hanges
enty scopo roop
Prosntscopo coep
ety ssons oamad

Someunatages






OPS/images/feduc-09-1473774/feduc-09-1473774-g003.gif
Increasing Self Efficacy

RIS S5
I
= Doveip Pt crarer = Coniene oo Pars

=3 Develop Work Breskdoun Strciure =1 Crote sk Register
D Irplerment Risk ManagementPlan B Prevent Sccpe Clesp





OPS/images/feduc-09-1474044/feduc-09-1474044-g002.gif
iz

iz

[Er—

0 P -
= L
LR
0 g - -
" P Y
s
i e m
= s — 4
e
« e —
H [
SRR
o poa— -
“ [ S—
e
- e —
“ R c——
e
- e m—

-
o

L=





OPS/images/feduc-09-1474044/feduc-09-1474044-g003.gif





OPS/images/feduc-09-1474044/feduc-09-1474044-g004.gif
iz

iz
s ¥

¥

ER

¥

¥

¥






OPS/images/feduc-09-1473774/crossmark.jpg
©

|





OPS/images/feduc-09-1472113/feduc-09-1472113-t002.jpg
Identity category Publications

Resides (1997), Lyle et al. (1999), Cortez (2013), Samek and Donofrio (2013), Smith (2014), Bailey and Miller (2015), Handy (2016),
Rhceletbaid Mehra (2016), Glover (2017), Lee (2017), Means et al. (2017), Ortis (2018), Nadal (2019), Singh and Mathews (2019), Kawano
ace/ethnici
. (2020), Wright-Mair and Marine (2021), Boyle et al. (2022), Cisneros et al. (2022), Cross et al. (2022), Duran et al. (2022), Platt et al.

(2022), Strings and Nasir (2022), and Becerra and Craves (2023)

Socioeconomic status/class Samek and Donofrio (2013), Smith (2014), Means et al. (2017), Ullman et al. (2018), Coloma (2020), and Coda (2023)
International status Lyle etal. (1999), Misawa (2009), Bhattar (2019), Coloma (2020), and Martinez (2023)

Disability Levounis (2003), Samek and Donofrio (2013), Ullman et al. (2018), Whitley et al. (2022), and Reggiani et al. (2023)
Religion Resides (1997), Barbier (2007), Cortez (2013), and Cross et al. (2022)

US region of origin Cortez (2013), Glover (2017), and Ullman et al. (2018)

First-generation Whitley etal. (2022)

Neurodiversity Duran etal. (2022)

Parental status. Cross etal. (2022)

Polyamorous Ortis (2018)

Rural area of origin Duran etal. (2022)
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Increasing your knowledge of different
Institutional types

Building your skill set

Advancing your career or job prospects

Facilitating any advancement in your
research

Providing programming that was not being
covered by your current institution

Building your sense of community within the
University System of Maryland

Build your sense of community within the
PROMISE Academy

ki

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

1 Very-Extremely Effective m Moderately Effective
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Number of publications

containing theme

Identities under formation 28
Intersectional identities 36
Motivations for graduate studies 7
Unmet expectations of graduate school 1
Coming out and safety 45
‘Teaching and management 13
relationships

Mesearch 32
Queerness vs. professionalism 14
Discrimination, harassment, and 46

microaggressions

Academic systems and cultures 0
Advocacy 2
Belonging and mental health 38

Sources of support 7
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Studies from databases/registers (n = 2,618)

PubMed (n = 487)
Scopus (n = 659) References from other sources (n = 16)

ERIC (n = 323) Citation searching (n = 16)
PSYCINFO (n =712)
Academic Search Premiere (n = 437)

€
S
E]
&

S
3

References removed (n = 663)
Duplicates identified manually (n = 663)

Studies screened (n = 1971) Studies excluded (n = 1699)

1

Studies sought for retrieval (n = 272)

Studies not retrieved (n = 2)

!

Studies assessed for eligibility (n = 270)

Studies excluded (n =
Wrong degree level {
Not disaggregated (n = 25)

Study population not LGBTQ (n = 24)

Wrong field/clinical (n =22)

News or interview (n=7)

Faculty only (n =4)

Full text not in English (n = 3)

Wrong setting (workplace or not academia) (n = 3)

Screening

Reports of studies included in review (n = 86)
Studies included in review (n = 82)
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Declaration on Research Assessment (DORA) was originally
published in 2013 and contains practical advice to improve
current methods of research assessment and replace
inadequate metrics (www.sfdora.org)

Leiden Manifesto for Research Metrics was created by five
scientists to oppose the current metric-based research
evaluation system. The manifesto presents ten principles for
an alternative way to measure research performance
(www.leidenmanifesto.org)

Initiative for Science in Europe (ISE) is an independent
organism advising on European policy endorsed by over 150
organisations. ISE published a report with 18 suggestions to
reform research evaluation and put forward Open Science
practices (www.initiative-se.eu).
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Maternity
bias

Career gaps

Gender
roles

CcovID-19
impact

Maternity bias s the strongest form of
gender bias. Mothers are less likely to be
hired or promoted, receive fewer
professional opportunities and lower
salaries, and are perceived to be less
competent as fathers or childless people.
Unconscious bias/discrimination against
women who have children (or who are
pregnant) is widespread but largely
unrecognised in the STEMM sector,
including academia.

Unequal parental leave policies strongly
contribute to gender inequities in career
progression, as they normalise gender roles
and place expectations on mothers to the
primary carer and take long career breaks
for caregiving, while fathers are expected to
be continuously working.

Societal pressure and internalised gender
roles force women to be the primary.
caregiver, which means mothers have less
time to apply for funding and to devote to
research when childcare support is lacking.
Funding agencies can enact equitable
policies to level the playing field and to
ensure academic mothers can fulfil their full
potential despite these challenges.

The COVID-19 pandemic magnified
longstanding inequities and systemic
barriers that unfairly disadvantage
academic mothers. Many were forced to
reduce their work hours or quit their jobs
for caregiving, resulting in a well-reported
decline in manuscript and grant application
submissions, while men increased their
scientific productivity. Continued inaction
will widen the research funding gender gap
and reverse decades of progress to increase
women’s representation in STEMM
academia

Clear actions to prevent gender/maternity bias in applicants' evaluations should
be explicitly mentioned in reviewer guidelines using strong language (eg. citing
examples of biases and relevant laws against maternity discrimination)

Provide gender/maternity bias training with proven efficacy and enforce equal
gender ratios in reviewer and award selection panels.

Introduce gender quotas to correct potential gender biases in reviewer
evaluations, increase women’s representation and encourage women to apply.

Collect and publish award data systematically and monitor application success
rates, as well as amount of funding allocated, disaggregated by gender,
race/ethnicity, (dis)ability, and parental/caregiving status. Immediately adapt
policies to eliminate inequalities detected in these statistics.

Provide equal paid parental leave to both parents (regardless of their gender)
‘with a minimum duration of 16 weeks extendable beyond the duration of the
award, and/or top up maternity and paternity leaves offered by the research
institution to equalise them.

Provide career re-entry scholarships, fellowships and research grants to
students and researchers wanting to return to their academic career after a
prolonged career break for caregiving (or other) reasons.

Extend grant eligibility criteria and track-record assessment period by at least 18
months per birth for mothers, allow deferments to start dates, and provide grant
extensions to researchers taking prolonged career breaks for caregiving (or
medical) reasons.

Provide flexible funding for hiring technicians and/or students to conduct field
or lab work during pregnancy, parental, caregiving or medical leave (including for
miscarriage or fertility treatment).

Provide flexible childcare subsidies to help hiring childcare providers, including
after-school clubs or nannies/babysitters for early school pickups, unexpected
school or daycare closures, for when the children are sick, or when daycare
centres (créches) have no vacancies.

Flexible and remote work, including part-time work, should be allowed by default
in every grant and these policies should be clearly communicated to award
recipients (including men) and to their host research institutions.

Provide flexible supplements to conference travel grants to parents; these
supplements should be doubled for single parents.

Rolling or recurring deadlines should replace annual grant calls with a single
deadline, and funding applications should be shortened and simplified to reduce
the administrative burden and time necessary to prepare the application.

Extend grant eligibility criteria (including age limit requirements) by at least three
years to mothers, single parents or caregivers affected by the pandemic.

Provide funded extensions to current scholarships, fellowships and research
grants to mothers, single parents and caregivers affected by the pandemic by at
least two years, to allow the completion of projects and publications.

Provide grants exclusive for female applicants and funding for career re-entry to
caregivers who had to take a career break due to the pandernic.
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Equal success
rate quotas

50:50 quotas

Cascading
quotas

Men and women have
equal award success
rates, i.e., the ratio
between applicants and
awardees is the same for
men and women,

An equal number of
awards is allocated
between men and
women.

Quota targets are set
based on the percentage
of women in the career
level immediately below.
E.g, if there are 40% of
female applicants for
mid-career grants, quota
targets for advanced-
career grants are set at
40%, even if women
represent only 30% of
applicants.

 Corrects gender bias

/ Applicant pool s fairly represented
 Negligeable risk of funding without
merit

 Applicable to any field

X Does not eliminate gender bias
X Unlikely to encourage more women
toapply

X Does not increase women's
representation

X Perpetuates gender gap

 Corrects gender bias

 Increases women'’s representation
rapidly

/ Encourages women to apply

X Does not eliminate gender bias
X Not applicable in fields with very low
representation of women

X Risk of funding without merit for
grants with high success rates

 Corrects gender bias
 Applicable to any field

/ Quota targets set specifically for
each agency and grant type

/ Encourages women to apply

/ Increases women's representation
(albeit gradually)

X Does not eliminate gender bias
X Unlikely to close gender gap
X Increases women's representation
more slowly than 50:50 quotas

The Swedish Research Council committed to "ensuring that men
and women have equal success rates in grant applications” in its
Gender Equality Plan (GEP, 2022).
https://embassy.science/wiki/Resource:824c135d-46b8-402a-a06b-
5ef8338695¢1

The European research Council has recently achieved gender
equality in success rates and has committed to monitoring and
maintaining these rates (GEP 2021-2027)

httpsi//erc.europa eu/news-events/magazine/erc-adopts-new-
gender-equality-plan

The National Research Council of Canada aims for employment
equity targets by 2024 to "build a diverse and representative
workforce" including women, Indigenous peoples, visible
minorities, and people with disabilities.
https://nrc.canada.cafindex php/en/corporate/planning-
reporting/equity-diversity-inclusion

Al Austrian federal institutions and organisations, including
universities, are mandated to preferentially select a female
candidate over an equally qualified male candidate for any
position until reaching a 50:50 ratio of men and women holding
equivalent positions.

The National Health and Medical Research Council in Australia
has committed to allocating an equal number of grants between
men and women/non-binary people for its advanced-career
Leadership grants (L1, L2and L3).

https://www.nhmrc gov.au/about-us/news-centre/working-towards-
‘gender-equity-investigator-grants

The Swiss National Science Foundation uses the following
gender quotas for hiring faculty:

+ Research Council: at least 40% women and men, 20% flexible

« Other evaluation bodies: quota adapted to the field. Share of
women must be 20% higher than share of professors in the field.
The agency plans to do similar actions for funding, but itis not
officially implemented yet.

https://www.snf-ch/en/KCKYz JgvuNWbsf2/news/news-210205-
quotas-to-promote-gender-equality-in-research

The Université Libre de Bruxelles also follows cascading quotas
for hiring faculty.
https://www.ulb.belfr/diversites/egalite-des-genres





OPS/images/feduc-09-1472517/crossmark.jpg
©

2

i

|





OPS/images/back-cover.jpg
Frontiers in
Education

Explores education and its importance for
individuals and society

Amultidisciplinary journal that explores research~
based approaches to education for human
development. It focuses on the global challenges
and opportunities education faces, ultimately.
aiming to improve educational outcomes

Discover the latest
Research Topics

Education

Frontiers
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Gatekeeping VS. Groundskeeping

(maintaining status-quo) (promoting equitable change)
/" Assess potential participants for N ——
“worthiness” to enter & gain access to outside
opportunities — generally based on
traditional & quantitative metrics
(GPA, prestige of degree-granting institution, inside
\ $$$, prestigious awards) 4 Environmental Stewards
| - | “gate of (Mentors & Leaders who assess the desire,
opportunity” commitment & cultivatable abilities of individuals
entering to contribute to ecosystem success)
‘ if deemed worthy ‘
Support areas/opportunities for growth,
including identifying & operating from
strengths
inside
. “ "
Internal gatekeeping gates of success Steward environmental contexts and
resources to support, rather than fix,
(“weed out” courses, quantitative metrics such individuals Lk f
as # of students graduated — i.e., measuring

quantity alone rather than integrating measures
of potential, quality & experience)
Remove barriers to success and identify
selective mentoring and replicate bridges that support success
(often assimilation-based)
of individuals deemed worthy

success
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Career stage Gender Underrepresented

Student Postdoc Women Men WR URM

Response rates

# Responses (Percent) 92 66 (72%) 26 (28%) 65 (71%) 27 (29%) 61 (66%) 26 (28%)

ATMS Completion Rate 27% 27% 27% 28% 26% 28% 35%

Overall self-efficacy in all 24 pre-training questions

M 4.37 4.26 4.63 4.37 4.35 442 4.26
Var 0.68 0.62 0.80 0.71 0.66 0.65 0.68
SD 0.83 0.79 0.89 0.84 0.81 0.81 0.82
SE 0.09 0.10 0.18 0.10 0.16 0.09 0.16
P N/A 0.060 0.908 0.417

Pain point self-efficacy in seven pre-training questions

M 3.38 3.14 3.98 3.45 341 349 3.11
Var 1.23 1.07 1.20 1.31 0.98 123 116
SD L11 1.03 110 115 0.99 L11 1.08
SE 0.12 0.13 0.22 0.14 0.19 0.12 0.21

P N/A 0.001 0.874 0.146
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Question

| feel comfortable with my ability to:

Identify factors that influence your decision to pursue and/or create a specific 25 536 6.32 1.09 0.55 022 0.11 0.001
project

Define the purpose and elements of a project charter 25 432 6.32 178 0.68 0.36 0.14 0.000
Identify project stakeholders and their roles with regards to your research project 25 4.08 6.36 1.62 0.62 0.32 0.12 0.000
Develop a project charter for your research project 25 3.84 624 1.57 0.65 031 0.13 0.000
Describe criteria to consider when choosing a team 25 4.52 6.24 1.14 0.51 0.23 0.10 0.000
Explain the basic steps of project planning 25 428 6.40 146 057 029 0.11 0.000
Describe the scope of your project 25 5.20 6.48 1.10 0.57 0.22 0.11 0.000
Develop project milestones 25 5.04 6.36 122 0.62 0.24 0.12 0.000
Develop a Work Breakdown Structure (WBS) for your research project 25 3.80 6.16 147 0.67 029 0.13 0.000
Identify the tasks of a project and set task specific objectives, goals, and timelines 25 4.88 6.44 114 0.57 023 0.11 0.000
Set timelines for completing your tasks 25 516 6.44 L12 0.64 022 0.13 0.000
Implement a communication plan for your project 25 448 628 155 0.66 031 0.13 0.000
Identify risks that could impact your projects 25 472 6.36 L11 056 022 0.11 0.000
Implement a successful risk management plan 25 4.00 6.08 1.36 0.89 0.27 0.18 0.000
Distinguish between a risk contingency vs. risk mitigation 25 3.20 6.08 1.23 0.69 0.25 0.14 0.000
Create a risk register to track your identified risks 25 332 5.88 1.43 0.77 0.29 0.15 0.000
Maximize team morale through team building and communication during your 25 4.60 6.12 123 0.71 025 0.14 0.000
project

Provide respectful feedback for members of your project 25 532 6.44 116 0.57 023 0.11 0.000
Make adjustments to ensure the quality of your project 25 516 636 135 0.48 027 0.10 0.000
Maintain wellness and resilience during a challenging project phase 25 496 6.08 146 0.69 029 0.14 0.000
Manage changes that occur during your project 25 544 6.08 1.10 0.56 022 0.11 0.026
Identify scope creep in your project 25 392 6.08 155 074 031 0.15 0.000
Prevent scope creep from getting your project off track 25 376 5.80 1.50 0.63 030 0.13 0.000
Identify lessons you learned from your project 25 5.60 6.48 1.02 0.50 0.20 0.10 0.000
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Traditional Model

(e]3

Pilot Model QE

Exam topic | Enzyme kinetics and

inhibition: inhibition and
reprogramming of insulin
degrading enzyme. Focus
on the discovery and

characterization of the

substrate selective inhibitors

in the 2019 paper.

Exam Students must use two

materials | faculty- selected journal
articles but can add other
relevant references as
needed

Written report on a drug
development project for the Vice-
President of Drug Development
for WeCurelt Pharma where
you work. Include a well-
structured analysis of how your
team can address the 5Rs
identified by Astra Zeneca.
Students must identify journal
articles to support their report/
analysis

Summary of sample exam topics and materials representative of Traditional and Pilot Model
QEs are included to showcase the differences for ease of comparison.
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Survey question Pilot Model  Traditional

QE Mean Model QE

(SD) Mean (SD)
Clarity of expectations 475(052) 433(0.99)
Level of interest 463 (0.53) 3.82(0.78)
Align with career goals 457(0.79) 336 (0.90)
Align with training goals 443(0.79) 375 (0.89)
Value 443(053) 3.91(0.67)
Align with dissertation research 3.71(1.60) 2.98(1.05)
Align with student expectations 329 (L11) 373(0.82)

Ratings for each question varied based on the number of students who had completed and
rated that QE. (#=8). Arithmetic mean (M) and standard deviation (SD) i listed for
Traditional Model QE ratings (across k=9 QEs rated) and Pilot Model QE ratings (k=1 QE
rated). All items measured on a 5-point Likert scale unless otherwise noted. Items are listed
in ascending order based on the mean of Pilot Model QE items.
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Domain definition Subdomains Example Pilot Model  Exemplary student quote

QE design

“I got to customize however I wanted...50 it was

‘The knowledge and information Domain knowledge, right up my research alley so1 think that’s
Pilot Model QE incorporated
relevant to a specific domain or heuristic strategies, different from most of the ones in the
Content content specific o student
discipline that apprentices mustlearn  learning strategies, and department” There is [typically] minimal overlap
interests (domain knowledge)
and become proficient in. control strategies (re: alignment with student interests) except for...
your own PL”
Pilot Model QE item aligned
‘The methods, tactics, and approaches ploration,
with student goals and “I'had to write a more lterature review aspect
employed by professionals to resolve  scaffolding, coaching,
Method strategically promoted than take a two-hour written exam... so that was
issues, make decisions, and achieve  reflection, articulation, N
exploration of career interests  very different’’
objectives within the domain. and modeling
(exploration)
‘The arrangement and sequence Pilot Model QE offered at the
Increasing complesxity, “In classes, we mostly get taught on what has been
through which learning tasks and conclusion of primary
increasing diversity, done - you know, you have to have the
Sequencing | experiences are structured to support coursework and before
and global to local foundations - but...there are really big things in
the progressive acquisition and dissertation research (increasing
skills. our field that are interesting or worth pursuing”
proficiency of knowledge and skill complexity; global to local)
“[Pilot Model QE] was probably the most relevant;
‘The interpersonal dimensions of it was looking at a competitive landscape of all of
Pilot Model QE faculty worked
learning in apprenticeships, Situated learning, the drug discovery startups and trying to figure
with student to design QE that )
encompassing how learners engage  communities of out what they were doing;
Sociology was situated within student
with peers, collaborate, and integrate  practice, cooperation “Graduate training goals are a lot broader than
goals, interests, and/or
into the community of practice to and collaboration your research focus...'m not just here to finish
communities of practice
cultivate expertise. this project and publish a paper. ' here to

become an independent scientist”

Exemplar quotes llustrate alignment of the Pilot QE themes with the cognitive apprenticeship model. Note that only Pilot Model QE mapping is included here for llutrative purposes.
Domain definitions are from Collins, A., Brown, J. S., and Newman, S. E. 1989b; Minshew, L. M., Olsen, A. A., and McLaughlin, J. E. 2021
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Student career aspirations  Pilot Model QE topic

Biotech leader of drug discovery: SR analysis
Undergraduate professor Develop a syllabus
Science communication and outreach Built a website to facilitate use of

scientific software
Entrepreneurism Market analysis

Program manager in industry Developed mentor tra

'g program

Alignment table provided by Faculty Member 1 to exemplify development of Pilot Model QE
process.





