Inclusion of
diverse
communities

Socially .

relevant \
Inclusive research \
research Inclusive

Inclusive public

assessment research and community inclusion of
funding engagement often-
and design Diverse voices ovanoaked

and lived rosRe

experiences

inclusive
reporting

Equityin Inclusive Intersectional
research inequalities/
Reseafch greatest needs

priorities

Dimensions

Under-served
groups Under-
represented

Inclusive

Worlkforce S s e
diversity environments research
and cultures Inclusive practices

implementation

inclusive

diverse dissemination

participation

https://www.hepi.ac.uk/2025/03/05/building-inclusive-research-cultures-how-can-we-rise-above-edi-cynicism/
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Frameworks for mentorship

Nowell, 2021 https://doi.org/10.1108/SGPE-10-2020-0067

Competence
development

Student Career
<9 success development
Can’eer%a>
Emotional % Peer
Psychosocial ; G
Psychological Purpose
Academic
Be"a"iom- Faculty
: i member
Role model Funcuon.s and Rotor
Information behaviors
i Business
s professional
Reflection
Goal-setting
Developmental Formalized
relationship process

Mentor-mentee
matching

Individual /
group-based
sessions

S =

Wendy Nuis, at al Conceptualizing mentoring in higher education: A systematic literature review,
Educational Research Review, 2023, https://doi.org/10.1016/j.edurev.2023.100565.
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Researchers...

a. Embark & Clarify

Respond to or initiate research
and clarify or determine what
knowledge is required, heeding
ethical, cultural, social and
team (ECST) considerations.

snoun)

b. Find & Generate

Find and generate needed
information/data using
appropriate methodology.

paunuIRd

c. Evaluate & Reflect

Determine and critique the
degree of credibility of selected ;”,;
sources, information and of data =
generated. Metacognitively
reflect on processes used.

SId

Bur.

_| to reveal patterns and themes,

d. Organise & Manage
Organise information and data

1481

and manage teams and
research processes.

Buisiuou

e. Analyse & Synthesise
Analyse information/data
critically and synthesise new
knowledge to produce coherent
individual/team
understandings.

QAIBAID

f. Communicate & Apply
Discuss, listen, write, present
and perform the processes,
understandings and
applications of the research,
and respond to feedback,
accounting for ethical, cultural,
social and team (ECST) issues.

QAIONIISUOD)

Table 1: Researcher Skill Development Framework ©==

d with researching. © Willison & O’Regan, August 2008/October 2015
discipline leading

A conceptual framework for the explicit, coherent, incremental and cyclic developi

supervisor instigated

€

Prescribed Research

Highly structured directions
and modelling from
supervisor prompt the

Collect and record required
information or data using a
ribed methodolo
from a prescribed source in
ich the information/data

clearly evi

Evaluate sou
information/data using
simple prescribed criteria to

dibility and to
reflect on the re

team roles)

Interpret
information/data and
synthesize knowledge into

Ask emergent question:.

Use pre: ed genl

develop and dem

understanding from 2
pecified perspective. Apply

to a similar context the

knowledge

Follow prompts on E

Scaffolded Research
Level 3
Scaffolds placed by
supervisor enable the
researcher(s) to
independently...

Respond to questions
/tasks generated from
instructions. Choose from a
range of provided
structures or approaches to
clarify salient elements
including ECST issues.

Collect and record required
information/data from self-
selected sources using one
of several prescribed
methodologies.

Evaluate information/data
and inquiry process using
criteria related to the aims
of the inquiry. Reflect
insightfully to improve own
processes used.

| Organise information/data

using recommended
structures. Manage self-
determined processes
(including team function)
with multiple pathways.

Analyse trends in
information/data and
synthesises to fully
integrate components
specified. Ask rigorous,
researchable questions.

Use discipline-specific
language and genres to
demonstrate scholarly
understanding for a
specified audience. Apply
the findings to diverse
contexts. Specify EGST
issues that emerge.

2>€

1t of the skills

Self-initiated Research
Level 4

Researcher(s)

supervisor guides

Generate questions/aims/
hypotheses framed within
structured guidelines.
Anticipate and prepare for
ECST issues.

Collect and record self-
determined information/
data, choosing an
appropriate methodology
based on structured
guidelines.

Evaluate information/data
and the inquiry process
using self-determined
critetia developed within
structured guidelines.
Refines others’ processes.

Organise information/data
using self-or-team-
determined structures, and
manage the processes,
within supervisor's
parameters.

Analyses information/data
and synthesizes to fully
integrate components,
consistent with parameters
set. Fill knowledge gaps
that are stated by others.

Use appropriate language
and genre to address gaps
of a self-selected
audience. Apply
innovatively the knowledge
developed to a different
context. Probe and speclly
ECST

relevant context.

researcher instigated =€

Open Research
Level 5
R rcher(s) determine
guidelines that are in
accord with discipline or
context

hypotheses based on
experience, expertise and
literature.

Delve into and prepare for
ECST issues.

Collect and record
determin

data, choosing or devi
an appropriate
methodology.

Evaluate information/data
and inquiry process using

expertise and the literature.
Renews others’ processes.

Organise information/

determined structures and
management of processes.

Analyse and create
information/data to fill
researcher-identified gaps
or extend knowledge.

Use appropri language
and genre 1o extend the
knowledge of a range of
audiences. Apply
innovatively the knowledge
developed to multiple
contexts. Probe and

cify ECST issues that

Spe
emerge broadly.

https://www.adelaide.edu.au/melt/university-learning

Adopted Research
Level 6
inform

others’ agendas

Idcnmv provmus\y

h(eralum and amcuwe
research directions and
ECST issues in response to
gaps.

Synthesise others’ methods
to formulate novel methods/
methodologies or apply
existing methods to novel

Generate substantial
research outcomes, so that
ideas, practices or
interpretations are

cited/implemented by others

Form a research team
or ateam of community-
based practitioners.

Synthesise others’ concepts

or interpretations to frame
utcomes. May also

concerns of a community.

Change the

within the dist

through publi
communication of
knowledge/understanding.
Articulate and promote
relevant EC:!

Creative Commons 3.0

>

Enlarging Research
Level 7

enlarge the

field of inquiry.

e h
jons that expand or
the field and
ticipate the corresponding
EGST issues

Generate new
metheds/methodologies that
are used widely.

enerate sub: amlal

seal
ideas, practices or
m(éyprelanuns become
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"Quiry is open-ended

Brew, 2013 https://doi.org/10.1007/s10734-013-9624-x



Learning Model: Reflective Sense-making

Temporal changes in
inferences based on
iteration of process
in the development
of judgements.

Process of discovery;

/ providing evidence
of curiosity, drive.

Integration Exploration

Judgement Identification

Interpretation of
knowledge (pre-
reflective, quasi-
reflective, reflective).

Processing /

: \ﬁ Focusing in on what
Reasoning . is important to the

individual.

Lotrecchiano, G.R., Bennett, L.M. & Vovides, Y. A framework for developing team science expertise using a
reflective-reflexive design method (R2DM). Humanit Soc Sci Commun 10, 810 (2023).
https://doi.org/10.1057/s41599-023-02298-2



Building Effective Teams

/Intra-personal Reflection \ . g
: - Y Scientific
Intra-personal Reflection & facilitation
, T Y : ) '
e || (Soba ) ((nter-personal Reflexvity 222 s
degree of the science team they are ( ‘ A==
intra- I _working with Establish shared team ‘ - —
sgll;:%rc‘)?'ation T values and behaviors Scientific Inter persona |
readiness ;n:ﬁe::z:sin;‘::;ge Assess inter-personal collaboration (faC||ltat|On)
 members J| | colapotionyeaciness ) expertise expertise
K y. \ // Cravens, A.E., Jones, M.S., Ngai, C. et al. Science facilitation: navigating the

intersection of intellectual and interpersonal expertise in scientific collaboration.
Humanit Soc Sci Commun 9, 256 (2022).
https://doi.org/10.1057/s41599-022-01217-1

Lotrecchiano, G.R., Bennett, L.M. & Vovides, Y. A framework for developing team science expertise using a
reflective-reflexive design method (R2DM). Humanit Soc Sci Commun 10, 810 (2023).
https://doi.org/10.1057/s41599-023-02298-2



Tiered Mentoring- toward what end?

Education through Vertically
Integrated Projects (VIP)

Faculty, postdocs, PUI faculty

e Engage in team science and collaboration

e Mentoring graduate and undergraduate
students

e Teaching courses with GEM3 elements

e Lead summer research experiences

Graduate Students

e Mentoring undergraduates

e Team science and collaboration on
research

e Developing and teaching GEM3 modules
for undergraduate courses

e Cross-training in labs/methods

e Internships with stakeholders

University undergraduates

VIP courses

Summer research experiences

Mentoring peers

Internships with stakeholders

VIP Ambassadors

PUI and graduates

e Labs with GEM3 modules

e Summer research experiences

Vertically Integrated
GEMS3 Approach

Summer
Research Experience
Undergrads

Workforce and Professional
Development Training

Faculty and postdocs

Mentor training

Pedagogical training

Team science and collaboration skills

Career mapping and individual

development plans

e Proposal development training

e Collaborative working groups

Graduate students

e Mentor training

e Team science and collaboration skills

e Career mapping and individual
development plans

e Proposal development training

e Interdisciplinary working groups

e Training in creative theorizing and
problem solving

Undergraduates

e Mentor training

e Career mapping and individual
development plans

e Authentic research experiences

e Internships

e Training in creative theorizing and

problem solving

https://www.vip-consortium.
org/

Examples:
University of Arizona

Kennesaw State University

https://www.idahogem3.org/vip


https://www.vip-consortium.org/
https://www.vip-consortium.org/
https://uavip.arizona.edu/
https://www.kennesaw.edu/research/undergraduate-research/students/vertically-integrated-projects/
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