Engaging the Youth Environmental Alliance in Higher Education
to Achieve the Sustainable Development Goals

Abstract

The authors present a new approach to show how interdis-
ciplinary collaborations among a group of institutions can
provide a unique opportunity for students to engage across
the science-policy nexus using the framework of the
Sustainable Development Goals and the United Nations
Framework Convention on Climate Change. Through col-
laboration across seven higher education institutions in
the United States and Australia, virtual student research
teams worked together across disciplines such as econom-
ics, ecology, and other earth and social sciences to address
research questions centered on sustainable development
goals. The teams presented their findings in person to
diplomats and delegates at the 2019 United Nations Con-
ference of the Parties meeting in Madrid, which also had
strong qualitative impacts on their perceptions of interna-
tional science-policy interfaces.
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Environmental issues associated with international sus-
tainability are multi-scaled, transdisciplinary, and inter-
connected, yet few programs at individual academic insti-
tutions have the breadth of expertise to incorporate all
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these challenges simultaneously into the undergraduate
or graduate education experience (Bowser et al. 2020).
Undergraduate students studying life, geophysical, and
environmental sciences often learn from their courses
about the myriad ways in which humans impact the
environmental systems they study. The impulse of many
students is to “do something” about these issues, yet the
typical science curriculum does not provide them with the
tools and skills necessary to address environmental con-
cerns and associated policies at local, regional, and global
scales (O’Malley 2019). As student interests in sustain-
ability increase, it is important to also provide them with
the tools needed to pursue careers that contribute to and
encourage environmentally targeted solutions while cross-
ing multiple sectors (e.g., academia, business, govern-
ment, nongovernmental organizations, and civil society;
Fenn et al. 2010).

Past research shows that students benefit the most in
interdisciplinary training when they collaborate with peers
and are directly engaged in tangible actions, including the
dynamic science-policy nexus (Archer 2011; Halliwell and
Bowser 2019). In addition, the benefits of peer teamwork
have been identified as tools to engage a broader student
demographic; create spaces of belonging; and build stu-
dent scholarly identity, self-efficacy, and confidence. Stu-
dent members of multicultural, multi-institutional teams
often report such sentiments of belonging and science
identity associated with maintaining a common purpose
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and scientific agenda among a team of peers (Armstrong
et al. 2007; Bowser et al. 2014; Fenn et al. 2010; Freeman,
Anderman, and Jensen 2007; Halliwell and Bowser 2019;
Walton and Cohen 2011). These outcomes potentially
contribute to higher retention rates of students in under-
represented groups in science fields (Bowser et al. 2012;
Cid and Bowser 2015; Walton and Cohen 2011).

Collaborations in both virtual and in-person settings are
common in the professional and scientific workplace to
enable the study of multiscale phenomena across local
and global scales (Atkins et al. 2003). International part-
nerships and team research have dramatically increased
among researchers and faculty as the accessibility of smart
devices, applications, and workspaces used to create col-
laborative networks has increased. Such collaborations,
however, are less common for students in academia. Stu-
dents are often less likely to have opportunities to both
learn from and contribute to experiences working with
peers from different countries or ethnic, racial, or cultural
backgrounds.

Universities have begun to incorporate the United Nations
Sustainable Development Goals (SDGs; see Table 1 for a
subset of goals) and the United Nations Framework Con-
vention on Climate Change (UNFCCC) as a pedagogi-
cal structure for science-policy courses, campus climate
initiatives, research projects, and modeling scenarios
(Beynaghi et al. 2016; Salvia et al. 2019). The Brundtland
Commission (1987) first defined sustainable development
as efforts that “[meet] the needs of the present without
compromising the ability of future generations to meet
their own needs.” The 1992 Rio Earth Summit was con-
sidered one of the first formal international gatherings to
present climate science and society goals as key intercon-
nected elements for structuring and advancing actions
and goals toward sustainable development as articulated
by the commission. Two decades later, in 2012, at the
Rio+20 Summit—also held in Rio de Janeiro—the UN
presented the 17 SDGs, designed as enhanced successors
to the Millennium Development Goals (MDGs; Kumar,
Kumar, and Vivekadhish 2016; United Nations 2012).
The previous eight MDGs had encouraged increased
health, environmental sustainability measures, and access
to primary education and technology worldwide but also
came with limitations involving accountability, causes of
inequities, and the interconnectedness and implementa-
tion of goals (Bue and Klasen 2013; Fehling, Nelson, and
Venkatapuram 2013).

In 2012, the UN Conference on Sustainable Development
(Rio+20 Summit) crystallized connections between social
equity and environmental sustainability as international
strategies. “The Future We Want,” a negotiated outcome
document of the summit, first described SDGs as next-
generation priorities (UNGA 2012). With the adoption

of the SDG framework by the UN General Assembly in
2014, international negotiation bodies and funding mecha-
nisms have since used the strengthened goals and targets
for research direction and actions (UNFCCC n.d.). Key
elements necessary to achieve SDGs include holistically
assessing and addressing underlying causes of inequities
and inequalities (Lusseau and Mancini 2019). This can be
modeled by encouraging and integrating equity-centered,
community-tailored approaches, as outlined throughout
UNFCCC proceedings and the advancement and imple-
mentation of the SDGs (Ferrer et al. 2021).

There have been some large-scale initiatives to involve
students in SDG-related environmental work, such as the
UN Environment Programme’s “Green Nudges” program,
but many of these efforts focus on a single campus and its
internal efforts or research projects within a university or
discipline (Abbonizio and Ho 2020; Fleacd, Fleacd, and
Maiduc 2018). The authors are unaware of previous SDG-
guided efforts on college or university campuses that have
involved project-based collaborative learning initiatives
that encourage students to become international, interdis-
ciplinary change agents themselves.

Because of the need for greater solution-oriented training
at the science-policy interface, the authors launched the
Youth Environment Alliance in Higher Education (YEAH)
in 2019 as a multi-institution research coordination net-
work, with the goal of providing students with real-world
experience in collaborative, evidence-based approaches to
global sustainability by incorporating the SDG framework
into higher education programs (YEAH 2020).

Youth Environmental Alliance in Higher Education

The SDGs, introduced in 2014 as a global framework
including both social and environmental targets, provide a
robust road map for training the next generation of leaders
(Hess and Maki 2019) but require creative and innovative
solutions developed across the boundaries of disciplines,
countries, and sectors (Adger et al. 2013; Crate 2011;
Gardiner 2006; Paul 2008). Yet within the academy many
students are unaware of the SDGs and how this framework
impacts international negotiations. Many also are unaware
of ways in which a diverse range of stakeholders, includ-
ing scientists, contribute SDG-relevant findings to inform
policy content and processes. Despite the high profile of
UN international science teams such as the Intergovern-
mental Panel on Climate Change (IPCC), the Intergovern-
mental Science-Policy Platform on Biodiversity and Eco-
system Services (IPBES), and additional predominantly
virtual groups, the intersections of policy, science, and
sustainability remain opaque to most students studying
environmental sciences.

In 2019, YEAH piloted a virtual learning experience with
seven institutions based in a variety of science disciplines,
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including ecosystem science, biological sciences, chemis-
try, atmospheric sciences, and social sciences. Educators,
professors, and mentors participating in the 2019 YEAH
pilot were from Colorado State University, Clark University,

Michigan Technological University, Colorado College,
Boston University, Monash University, and Scripps Institu-
tion of Oceanography at the University of California—San
Diego (Scripps at UC San Diego). Using structured virtual

TABLE 1. Overview of Student SDG Teams and Projects
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Note: SDG = UN Sustainable Development Goals. The student team structure includes team-selected
SDGs and SDG targets, and study topics presented during UNFCCC COP25 proceedings (Breiden-
bach et al. 2019; Carver et al. 2019; Colorado State University et al. 2019; Osborne et al. 2019; Stone

et al. 2019).
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FIGURE 1. Framework for the YEAH Network
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YEAH piloted an innovative teaching environment in
2020 guided by international frameworks including the
SDGs and technological tools that informed classroom
teaching. YEAH organized this environment to encour-
age collaborative team efforts that involved knowledge
sharing across disciplines and institutions and encouraged
both instructor-student and peer learning. Team efforts
were assessed based upon student presentations at the
25th UNFCCC Conference of the Parties (COP25) in
Madrid and the practical application of acquired knowl-
edge and tools to support professional experiences in
international climate negotiation settings. Last, collabora-
tions and firsthand UN experiences translated into long-
term climate and environmental advocacy efforts through
individual and team-based translations of frameworks,
classroom lessons, and experiences (see Figure 1; Brewer
and Smith 2011).

Methods

YEAH was structured to bring hybrid approaches (com-
bined virtual and in-person teams of students) to curricu-
lum and project-based learning opportunities. This struc-
ture was designed to lead to final products presented at
the COP25 meeting at the end of each academic semester.
Figure 2 represents the overall structure of YEAH, includ-
ing the steering committee that directed resources and
assessments and the YEAH fellows, who were selected

Student learning
assessments through
international negotiations

e

ADVOCACY

graduate and undergraduate students devoted to learning
and academic research associated with international envi-
ronmental issues. The YEAH course structure consisted of
classroom instruction (primarily through online platforms),
virtual team projects, and modules based on international
negotiations and the SDGs. The common learning objec-
tives across YEAH courses included: (1) linking cultural
connections, sustainability, economics, development, and
natural resources topics with international negotiations on
climate issues; (2) developing team projects with students
from participating institutions by working remotely and in
person on international environmental topics; (3) under-
standing the processes of the UNFCCC; (4) articulating
interdisciplinary (or cross-disciplinary) science topics to
an international audience consisting of policy makers
and stakeholders; (5) demonstrating understanding of
the negotiation process, the Paris Agreement, and associ-
ated negotiations; and (6) participating in interinstitutional
teams at the UNFCCC COP25 in Madrid.

Classroom instruction coupled with team-based learning
composed the core concepts aimed at enhancing potential
student-focused outcomes, such as improved teamwork
capabilities (including the ability to engage with diverse
stakeholders outside science), confidence, international
perspectives, and a sense of belonging within one’s educa-
tional field. These outcomes support students during inter-
national negotiation experiences and during further efforts
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FIGURE 2. Internal YEAH Network Structure
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emphasizing climate action. The hybrid one-semester class
included fourth-year undergraduate, master’s, and PhD
students representing a wide range of interests, including
environmental sciences and sustainability, environmental
policy, energy policy, atmospheric sciences, environmen-
tal planning, and anthropology. Most participating insti-
tutions targeted undergraduates when listing the course,
resulting in 52.5 percent of course participants identifying
as undergraduates, 12.5 percent as master’s students, and
35 percent as PhD students (see Figure 3). The notable
inclusion of graduate students is indicative of a demand for
graduate student learning opportunities within the climate
policy professional sphere.

The lead institution for each class meeting facilitated the
virtual weekly meeting with the other students (47 students
from seven institutions), guest speakers, and faculty using
Zoom and shared slides. The course syllabus included an
overview of the UNFCCC structure and function, interna-
tional scientific reports (e.g., IPBES 2019; IPCC 2019),
and policy negotiation topics and strategies. Students self-
selected into nine multi-institutional, cross-disciplinary
SDG teams, each of which developed and researched its
own case studies centered on interconnected and individu-
al SDGs. Student teams coordinated their group meetings,
working deadlines, and final presentations. Instructors
supplied educational materials and training during lec-
tures, provided feedback as students gathered and ana-
lyzed information and created team presentations, and
helped facilitate opportunities for students to present at
COP25 events well-suited for individual projects.
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leads to PROFESSIONAL
—_— ENGAGEMENT
AND YOUTH
CLIMATE ACTION

Each team project included an undergraduate moderator
and/or graduate student mentor, some of whom had prior
experiences in the science-policy realm or had previously
participated in a COP. Student moderators and peer men-
tors helped with research development, group meeting
structure and timelines, final presentations, and prepara-
tions for the Conference of the Parties, including contextu-
alizing the science with a wider policy lens, suitable for an
audience of stakeholders from all areas of government and
industry. However, the work of each team was network-
based rather than hierarchical, with each group following
the principle of “common but differentiated responsibili-
ties.” All teams completed the semester with professional
presentations and press conferences at COP25 in Madrid.

Prior to the start of YEAH course instruction, partici-
pating instructors conducted a preliminary assessment
centered on student interpretation and comprehension of
course content (e.g., climate change science and policy,
SDG framework). Also included were topics focusing
on skills and tools necessary to grow and succeed as
boundary spanners (or knowledge brokers) between sci-
ence, various audiences (e.g., university campuses, local
constituents, youths, decision makers, researchers, and
media representatives), and policy (e.g., at international
negotiations). Student learning outcomes were tracked
using a qualitative evaluation survey that posed questions
involving students’ pre- and post-course experiences. The
survey was designed to help gauge student perceptions of
their team project outcomes as well as the knowledge they
acquired during the online course, and the expectations
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FIGURE 3. YEAH 2019 Student Demographics
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they had for the conference and final presentation. Addi-
tionally, to evaluate perceptions of the SDG framework
in higher education settings within a broader population,
an anonymous climate action survey was administered to
participating students, researchers, and others present at
COP25. All survey data were analyzed using the Statisti-
cal Package for the Social Sciences (SPSS). Post-course
reflective statements were solicited from selected students
who had demonstrated strong leadership within their team
throughout the semester and during COP25.

Results

Forty-seven students from seven institutions participated
during COP25, presenting at two official side events
(speaking platforms for admitted observers to share
knowledge across organizations) and seven press confer-
ences. In addition, students created booth exhibits on their
case study research, gave interviews to the press, par-
ticipated in SDG-specific meetings of nongovernmental
organizations, observed formal UNFCCC negotiations,
and networked with international peers and organizations.
Last, students collaborated on official statements on behalf
of research and independent nongovernmental organiza-
tions and shared their notes and experiences during daily
UNFCCC-wide youth and research constituency debriefs.

Based on student feedback and engagement, the success-
ful completion and dissemination of student presenta-
tions, and long-term partnerships initiated during COP25,
outcomes of the YEAH pilot exceeded all expectations.
Examples of case study projects that achieved learning
objective 6 (i.e., participation in interinstitutional teams at
COP25) included the study of composting on college cam-
puses, campus renewable energy, and economic sustain-
ability of institutional resources (see Table 1; Breidenbach
et al. 2019; Carver et al. 2019; Colorado State University
et al. 2019; Osborne et al. 2019; Stone et al. 2019).

YEAH demonstrated an innovative approach to creat-
ing cross-institution virtual modules to train students in
international scientific diplomacy using multidisciplinary
and multicultural teams. Qualitative results from student
collaborations using the YEAH hybrid approach dem-
onstrated that the project-based learning framework led
to improved understanding of multidisciplinary topics
and increased student prowess in communicating science
topics to stakeholders at an international scale. Further,
application of this framework resulted in broadened par-
ticipation at the Conference of the Parties among women
and underrepresented minorities from different institu-
tions, improved well-being and sense of belonging among
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underrepresented students participating in international
discussions and activities, and an enhanced understand-
ing of the science-policy nexus and the role of science in
policy negotiations (Ng 2020; see Table 2). Based on the
pre- versus post-experience assessments from students
who attended the international negotiations in person,
student understanding and articulation of climate science
and policy efforts changed. For instance, out of those that
completed the pre- versus post-experience assessment,
students conveyed interest in continuing their participation
in international environmental policy and attending future
United Nations meetings on post-experience surveys and
in focus groups. As revealed in Figure 4 (A and B),
“engagement” was more prominent in the post-experience
survey. One student stated that the experience of the pilot
project was “mind blowing,” and another expressed that
they wanted “to share the experience with colleagues back
on campus to get more involved in climate actions.” Stu-
dents expressed stronger motivations for activism efforts
after their conference experience. In addition, the well-
being of students improved as a result of explicit efforts
to promote a sense of belonging through team-building
activities that occurred both virtually and in person.

Discussion

The Sustainable Development Goals are a widely accepted
international framework that is directly applied to aca-
demic instruction for students in science disciplines. By
using the SDGs as scaffolding for project-based learning
in a hybrid class, students in the YEAH network learned
critical thinking skills and peer teamwork and gained a
unique perspective on multicultural and multi-stakeholder
audiences. The SDGs provided a common language that
immediately linked the student’s own projects to the wider
conversations and negotiations taking place in United
Nations environmental negotiations, such as the annual
Framework Convention on Climate Change Conference of
the Parties (COP). The universal nature of the SDGs, with
well-defined metrics and targets, also increased the ability
to design projects across academic levels (from under-
graduate to graduate). The fact that student team projects
and presentations incorporated the SDG icons, targets, and
goals also created a common language for students to dis-
cuss their efforts with international negotiators, diplomats,
researchers, and peers.

The YEAH project-based course has become a foundation
for using the SDGs within the classroom for a growing
group of institutions. Eleven institutions are now members
of YEAH, with six classes projected to participate in the
course in the upcoming year. Students involved in YEAH
have increased their ability to participate in international
negotiations centered around sustainable development.
Although none of the students came into YEAH with a
comprehensive understanding of the SDGs, all successful-
ly utilized the SDG framework, translated SDGs and SDG

10 ‘ Scholarship and Practice of Undergraduate Research

targets to their science disciplines, and provided personal
suggestions for future climate action. Moreover, students
developed a sense of ownership and agency throughout
the team project development stages and the final pre-
sentations, emphasizing the willpower and capacity with
which these students formulated their own solutions to
SDG targets.

Multicultural, international, and cross-institutional vir-
tual and in-person teams such as those fostered through
YEAH are becoming increasingly common in various
research fields and are necessary to holistically understand
and address climate change, environmental concerns, and
additional issues that have societal impact. Additionally,
previous studies have demonstrated the importance of
emphasizing linkages between scientific research and the
societal good to attract more diverse student cohorts into
science disciplines (Armstrong et al. 2007; Halliwell and
Bowser 2019; Stoepler and Bowser 2018). Furthermore,
studies have shown that interdisciplinary and cross-sector
work that prioritizes collaboration is becoming fundamen-
tal for succeeding in sustainability professions (Brown,
Deletic, and Wong 2015). This study’s cross-institution
and cross-discipline teams introduced diverse students
to science disciplines as well as social and policy disci-
plines and provided them with a critical sense of belong-
ing to both a team and an international network with
many diverse voices. The YEAH project provided tools
and skill-strengthening experiences to increase students’
understanding, proficiencies, and confidence as collabora-
tors within an international setting and as communicators
with a diverse range of stakeholders with the goal of
addressing complex problems that cannot be solved by one
country or discipline alone.

The impact of COVID-19 on international gatherings
in 2020, including UN negotiations, was profound. As
2019 and 2020 were pilot years for YEAH, more data
are needed to potentially reaffirm the impact that interna-
tional negotiation participation can have on students when
negotiations resume in 2021. Although the participation
of students from the 2019 YEAH cohort in future climate
negotiations is uncertain given changes to virtual formats
and restricted gatherings post-COVID, qualitative survey
responses suggest that students left the experience with an
elevated understanding of the negotiation process and the
complexities of global climate policy and consensus and
with a deeper desire to take action with other youth across
the world.

Conclusions

Policy negotiators will continue to face challenges as the
world grapples with global pandemics, root causes of ineq-
uities, technological advancements, and changes in politi-
cal regimes that may not be well captured or addressed
within current climate agreements. Nevertheless, the
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TABLE 2. Qualitative Examples of Student Learning Gains Highlighted by Pre- and Post-Experience Surveys and Focus Groups

Learning gain example

Understanding of
multidisciplinary
topics

Science communication
skills

Broadened
participation

Pre-YEAH experience

“I anticipate learning about the
multiple key sectors that are work-
ing toward climate change mitiga-
tion and the various approaches that
they are taking. As a civil engineer,
my learning focus will be on water
resources management approaches
and impacts to water resources due
to climate change.”

—Male graduate student, US

“I do not expect to have a direct
impact [on the meetings], but indi-
rectly through side event presenta-
tions, conversations, and media
outreach. I think contributing to

the collective youth voice will help
others hear and become familiar-
ized with youth perspectives on key
negotiation issues.”

—Female graduate student, US
[negotiations need] “More commu-

nication with people from different
cultures.”

—Male undergraduate student, US

Post-YEAH experience
(immediate)

“A lot was learnt, the main for me
is the role of stakeholders, citizens
and communities in adapting and
mitigating climate emergency.”

—Male graduate student, US

“I hope that I could influence

the outcomes of this meeting by
reminding the negotiators that our
future is in their hands and we care
deeply about protecting our future
and our planet.”

—Female graduate student, US

“The ability to engage with so
many different people across the
world felt really valuable.”

—Male undergraduate student, US
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Post-YEAH experience
(six months)

“I love that action is produced by
people all around the world, it’s very
multidisciplinary and collaborative.
So, I admire that we’re producing
science that isn’t coming from one
place, or one type of people.”

—Female undergraduate student, US

“I see a shift in science, and there
are more and more interdisciplinary
groups, people from other sectors of
sciences and other countries working
together. And that’s something that is
widely recognized now that there’s a
need to work [across disciplines].”

—Female undergraduate student, US

“In terms of what I was expecting
from [the Conference of the Parties],
1 did expect to see interdisciplinar-
ity and, in fact, I was really excited
to say that was [there]. I definitely
wanted to see how this works in
practice.”

—Female graduate student, Australia

“Youth engagement is absolutely
crucial. We are the future generation.
We are the future experts. We are
the future policymakers. We are the
future leaders. We have a voice and
I feel our voice was taken seriously
at [the Conference of the Parties]
and I also feel that there is a shift

in respect for youth, as the younger
generations become more and more
educated in these topics in the age of
information.”

—Female graduate student, Australia

“On a personal side, it was great. |
mean, Greta [Thunberg] was there.
And we also went to different pro-
tests [in Madrid to demand climate
action]. And [that] was an amazing
experience.”

—Female undergraduate student, US

(table continues)

11




Engaging the Youth Environmental Alliance in Higher Education
TABLE 2. (cont.)
Learning gain example

Pre-YEAH experience

Sense of belonging “I feel that as a youth I had more of

Post-YEAH experience

Post-YEAH experience

(immediate) (six months)

“The youth can be more engaged

an observer role in this process over- | by allowing more discussions on

all, so that I can bring back what I
learned to my peers at school and at
home.”

scientific research from universi-
ties across the world. This is where
more youth can be co-opted.”

—Female undergraduate student, US | —Female undergraduate student,

us

Understanding of the
science-policy nexus
and science’s role

“Hopefully some hope and pas-
sion—reinvigorating others that
these goals are attainable if we can
all work together! Little less lofty,
but just a different perspective
towards environmental policy —
since this is my first [Conference
of the Parties], I want to convey all
my ‘unknowns’ to the negotiators
to encourage transparency in their
policy.”

—Female graduate student, Australia

issues faced by the planet—that negotiators discuss and
students seek to address through action—affect everyone.
The need for collaborative, virtual efforts has proved to be
especially true considering the recent COVID-19 pandem-
ic, which has left many students feeling alienated, anxious,
and frustrated (Bowser et al. 2020). The time to act on cli-
mate change, promote students’ desires to become climate
advocates through their academic studies, and educate
the next generation of leaders with an international and
interdisciplinary understanding of climate policy is long
overdue. The ongoing pandemic has reemphasized human
interconnections on a global scale and the implications
these connections have for potential future environmental
challenges. Students have feelings of uncertainty, unease,
and frustration about environmental policy actions on
local to global scales but are determined to contribute to
actions that are purpose-driven, equity-based, and impact-
ful. To increase their effectiveness and impact in future
careers, students will need to develop skills necessary to
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“By raising awareness and speak-
ing to leaders through our action
and presence, I expected to make
it clear that we need change —
now!—by connecting our demand
for change to scientific research, I
expected to increase our credibility
and influence the perceptions held
by those who make decisions.”

—Female graduate student,
Australia

“Personally, [it was valuable] just to
be exposed to how [the Conference
of the Parties] works, you know, to
go in.”

—Female graduate student, Australia

“Science’s role can’t be understated.
It’s the very bedrock upon which [the
Conference of the Parties] need[s] to
operate so that they were all working
from, you know, a shared set of facts.
So I think the role of discussing, you
know, mitigation and adaptation sci-
ence outside of the main negotiations
is really important.”

—Female graduate student, Australia

“Just having that at a personal level
experience, it’s something that you
can apply in your professional life.
And you’re going to ask a profession-
al to react different[ly] to these differ-
ent stakes writing in the [Conference
of the Parties].”

—Female undergraduate student,
Australia

build and maintain complex collaborations across bound-
aries of country, discipline, and sector. Further, the need
for youth who are scientifically and politically literate,
willing and eager to participate, and able to advocate for
future generations is evident. Other examples of collabora-
tive, hands-on programs that have similar aims as YEAH
include the SEEDS program of the Ecological Society
of America (ESA; ESA 2021) and the future leaders fel-
lowship program of the Aldo Leopold Foundation (Aldo
Leopold Foundation 2021). Firsthand exposure to diverse
perspectives on climate change impacts faced worldwide
through these programs is likely to embolden students
to act in their own chosen spheres of influence. Climate
negotiations emphasize that the world is a network of
interrelated people and places with problems that will
only continue to grow without action. Strengthened skills
and confidence in the shared realm of science, policy, and
society will serve students well in future collaborations
with other youth advocates and researchers of various
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FIGURE 4.

A. Word Cloud of Learning Outcomes Pre-COP Experience

disciplines and during interactions with decision mak-
ers and community members. Ultimately, youth teams
can play an important role in enhancing and achieving
SDG 2030 and other future targets and in tackling the
climate crisis using next-generation technology, interna-
tional frameworks, and transboundary, equity-centered
approaches.

Acknowledgments

This project was supported by a grant from the National
Science Foundation to Bowser et al. (NSF-DBI 2019049)
and Colorado State University Graduate School. Addi-
tional sponsors at Michigan Technological University
include the Institute for Policy, Ethics, and Culture; the
Earth, Planetary, and Space Sciences Institute; the Great
Lakes Research Center; and the Department of Social
Sciences. Elisabeth Gilmore, Clark University, contrib-
uted to the pilot effort. This work was supported in part
by a National Science Foundation Research Traineeship
(NRT) grant to Boston University (NSF-DGE 1735087).

Interview protocols were approved through IRB 18-8351H
at Colorado State University. The authors thank all par-
ticipating students who contributed to the ideas within
this publication and the three anonymous reviewers who
contributed their feedback on this manuscript.

References

Abbonizio, Jessica K., and Susie S. Y. Ho 2020. “Students’ Per-
ceptions of Interdisciplinary Coursework: An Australian Case
Study of the Master of Environment and Sustainability.” Sustain-
ability 12: 8898. doi: 10.3390/su12218898

Adger, Neil W., Jon Barnett, Katrina Brown, Nadine Marshall,
and Karen O’Brien. 2013. “Cultural Dimensions of Climate
Change Impacts and Adaptation.” Nature Climate Change 3:
112-117. doi: 10.1038/nclimate 1666

Aldo Leopold Foundation. 2021. “Future Leaders Program.”
Accessed August 9, 2021. https://www.aldoleopold.org/teach-
learn/fellows-program

Archer, David. 2011. Global Warming: Understanding the Fore-
cast. Hoboken, NJ: Wiley.

Armstrong, Melissa J., Alan R. Berkowitz, Lee A. Dyer, and
Jason Taylor. 2007. “Understanding Why Underrepresented Stu-
dents Pursue Ecology Careers: A Preliminary Case Study.”
Frontiers in Ecology and the Environment 5: 415-420. doi:
10.1890/060113.1

Atkins, Daniel E., Kelvin K. Droegemeier, Stuart 1. Feldman,
Hector Garcia-Molina, Michael L. Klein, David G. Messer-
schmitt, Paul Messina, Jeremiah P. Ostriker, and Margaret
H. Wright. 2003. “Revolutionizing Science and Engineering
through Cyberinfrastructure.” Report of the National Science
Foundation Blue-Ribbon Advisory Panel on Cyberinfrastructure.
Washington, DC: National Science Foundation.

Beynaghi, Ali, Gregory Trencher, Fathollah Moztarzadeh,
Masoud Mozafari, Reza Maknoon, and Walter Leal Filho.
2016. “Future Sustainability Scenarios for Universities: Moving
Beyond the United Nations Decade of Education for Sustainable
Development.” Journal of Cleaner Production 112: 3464-3478.
doi: 10.1016/j.jclepro.2015.10.117

Bowser, Gillian, Sarah A. Green, Susie S. Ho, and Pamela H.
Templer. 2020. “Educating Students in Solutions-Oriented Sci-
ence.” Frontiers in Ecology and the Environment 18: 171. doi:
10.1002/fee.2198

Bowser, Gillian, Ulrike Gretzel, Elizabeth Davis, and Mark
Brown. 2014. “Educating the Future of Sustainability.” Sustain-
ability 6: 692-701. doi: 10.3390/su6020692

Bowser, Gillian, Nina S. Roberts, Denise Simmons, and Kathy
Perales. 2012. “The Color of Climate: Ecology, Environment,
Climate Change, and Women of Color—Exploring Environ-
mental Leadership from the Perspective of Women of Color in
Science.” In Environmental Leadership in Practice: A Reference
Handbook, ed. Deborah Gallagher, 60-67. Thousand Oaks, CA:
SAGE. doi: 10.4135/9781452218601.n7

Breidenbach, Tamera, Natalie Hodgman, Ruhua Jing, Priyanka
Shrestha, and Zihan Wang. 2019. “Adaptations and High Eleva-
tions: Mountain Communities across the World and the Dif-
ferent Strategies to Adapt to Climate Change.” United Nations

Fall 2021 | Volume 5 | Number 1 | 13




Engaging the Youth Environmental Alliance in Higher Education

Framework Convention on Climate Change, 25th Conference of
the Parties, Madrid.

Brewer, Carol A., and Diane Smith. 2011. Vision and Change in
Undergraduate Biology Education: A Call to Action. Washing-
ton, DC: American Association for the Advancement of Science.

Brown, Rebekah R., Ana Deletic, and Tony H. F. Wong. 2015.
“Interdisciplinarity: How to Catalyze Collaboration.” Nature
525:315-317. doi: 10.1038/525315a

Brundtland, Harlem Gro. 1987. “Report of the World Commis-
sion on Environment and Development: Our Common Future.”
United Nations General Assembly, A/42/427.

Bue, Maria Carmela Lo, and Stephan Klasen. 2013. “Identifying
Synergies and Complementarities between MDGs: Results from
Cluster Analysis.” Social Indicators Research 113: 647-670. doi:
10.1007/511205-013-0294-y

Carver, Claire, Clara Mosso, Katarina Hou, Ruhua Jing, and
Tsanta Rakotoarisoa. 2019. “Promoting Gender Equality in
Higher Education: A Case Study; Colorado State University,
Clark University, Monash University.” United Nations Frame-
work Convention on Climate Change, 25th Conference of the
Parties, Madrid.

Cid, Carmen R., and Gillian Bowser. 2015. “Breaking Down the
Barriers to Diversity in Ecology.” Frontiers in Ecology and the
Environment 13: 179. doi: 10.1890/1540-9295-13.4.179

Colorado State University, Clark University, Michigan Tech-
nological University, Scripps Institution of Oceanography at
University of California—San Diego, and Monash University.
2019. “SDGS for the SDGs: Students Doing Goal-Oriented Sci-
ence for the Sustainable Development Goals.” United Nations
Framework Convention on Climate Change, 25th Conference of
the Parties, Madrid.

Crate, Susan A. 2011. “Climate and Culture: Anthropol-
ogy in the Era of Contemporary Climate Change.” Annual
Review of Anthropology 40: 175-194. doi: 10.1146/annurev.
anthro.012809.104925

Ecological Society of America. 2021. “SEEDS: Diverse People
for Diverse Science.” Accessed August 9, 2021. https://www.
esa.org/seeds

Fehling, Maya, Brett D. Nelson, and Sridhar Venkatapuram.
2013. “Limitations of the Millennium Development Goals: A
Literature Review.” Global Public Health 8: 1109-1122. doi:
10.1080/17441692.2013.845676

Fenn, AjuJ., Daniel K. N. Johnson, Mark Griffin Smith, and J. L.
Stimpert. 2010. “Doing Publishable Research with Undergradu-
ate Students.” Journal of Economic Education 41: 259-274. doi:
10.1080/00220485.2010.486728

Ferrer, Erica M., Leticia M. Cavole, Simona Clausnitzer, Daniela
F. Dias, Tashiana C. Osborne, Rishi Sugla, and Emma Harri-
son. 2021. “Entering Negotiations: Early-Career Perspectives
on the UN Conference of Parties and the Unfolding Climate
Crisis.” Frontiers in Marine Science 8: 632874. doi: 10.3389/
fmars.2021.632874

Fleaca, Elena, Bogdan Fleacd, and Sanda Maiduc. 2018. “Align-
ing Strategy with Sustainable Development Goals (SDGs):

14 ‘ Scholarship and Practice of Undergraduate Research

Process Scoping Diagram for Entrepreneurial Higher Education
Institutions (HEIs).” Sustainability 10: 1032. doi: 10.20944/
preprints201801.0140.v1

Freeman, Tierra M., Lynley H. Anderman, and Jane M. Jensen.
2007. “Sense of Belonging in College Freshmen at the Class-
room and Campus Levels.” Journal of Experimental Education
75: 203-220. doi: 10.3200/jexe.75.3.203-220

Gardiner, Stephen M. 2006. “A Perfect Moral Storm: Cli-
mate Change, Intergenerational Ethics and the Problem of
Moral Corruption.” Environmental Values 15: 397-413. doi:
10.3197/096327106778226293

Halliwell, Philip, and Gillian Bowser. 2019. “A Diverse Sense
of Place: Citizen Science as a Tool to Connect Underrepre-
sented Students to Science and the National Parks.” Mountain
Views 4: 4-8.

Hess, David J., and Alexander Maki. 2019. “Climate Change
Belief, Sustainability Education, and Political Values: Assess-
ing the Need for Higher-Education Curriculum Reform.” Jour-
nal of Cleaner Production 228: 1157-1166. doi: 10.1016/j.
jclepro.2019.04.291

Intergovernmental Panel on Climate Change (IPCC). 2019.
Climate Change and Land: An IPCC Special Report on Climate
Change, Desertification, Land Degradation, Sustainable Land
Management, Food Security, and Greenhouse Gas Fluxes in Ter-
restrial Ecosystems. Geneva, Switzerland: IPCC.

Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Service (IPBES). 2019. Global Assessment Report on
Biodiversity and Ecosystem Services of the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services.
Bonn: IPBES Secretariat.

Kumar, Sanjiv, Neeta Kumar, and Saxena Vivekadhish. 2016.
“Millennium Development Goals (MDGs) to Sustainable Devel-
opment Goals (SDGs): Addressing Unfinished Agenda and
Strengthening Sustainable Development and Partnership.” Indi-
an Journal of Community Medicine 41: 1-4. doi: 10.4103/0970-
0218.170955

Lusseau, David, and Francesca Mancini. 2019. “Income-Based
Variation in Sustainable Development Goal Interaction Net-
works.” Nature Sustainability 2: 242-247. doi: 10.1038/s41893-
019-0231-4

Ng, Suet Ting. 2020. “Learning in the Nexus between Science
and Policy: Student Perspectives on Experiential Learning during
the UNFCCC Climate Change Conference (COP25).” Under-
graduate thesis, Monash University.

O’Malley, Brendan. 2019. “SDGs ‘Not Attainable with-
out Contribution of HE,” UN Told.” University World
News: The Global Window on Higher Education. Accessed
August 9, 2021. https://www.universityworldnews.com/post.
php?story=20190719135507840

Osborne, Tashiana C., Maria Chavez, Ryan Kopper, Melody
Zarria-Samanamud, Caitlyn Abbey, Shelby McClelland, and
Julia Dohner. 2019. “We’re Still In! U.S. Campuses Composting
to Reduce Waste, Strengthen Soil, and Improve Food Security:
SDG 2 Zero Hunger.” United Nations Framework Convention on
Climate Change, 25th Conference of the Parties, Madrid.



Sarah Whipple, Shardul Tiwari, Tashiana C. Osborne, Gillian Bowser, Sarah A. Green, Pamela H. Templer & Susie S. Ho

Paul, Bac Dorin. 2008. “A History of the Concept of Sustainable
Development: Literature Review.” Annals of the University of
Oradea: Economic Science 17: 576-580.

Salvia, Amanda Lange, Walter Leal Filho, Luciana Londe-
ro Brandli, and Juliane Sapper Griebeler. 2019. “Assessing
Research Trends Related to Sustainable Development Goals:
Local and Global Issues.” Journal of Cleaner Production 208:
841-849. doi: 10.1016/j.jclepro.2018.09.242

Stoepler, Teresa M., and Gillian Bowser. 2018. “Careers in Sci-
ence Diplomacy and International Policy.” Frontiers in Ecology
and the Environment 16: 118-119. doi: 10.1002/fee.1773

Stone, Isaac, Nika Sandal, Stefanie Berganini, Andrew Grey, and
Elise Rosky. 2019. “Responsible Consumption and Practices:
University Campus Attitudes, SDG12.” United Nations Frame-
work Convention on Climate Change, 25th Conference of the
Parties, Madrid.

United Nations. 2012. “Millennium Development Goals: 2012
Progress Chart.” Accessed August 9, 2021. https://www.un.org/
millenniumgoals/pdf/2012_Progress_E.pdf

United Nations Framework Convention on Climate Change
(UNFCCC). n.d. “What Are Parties and Non-Party Stakehold-
ers?” Accessed January 1, 2020. https://unfcce.int/process/
parties-non-party-stakeholders/the-big-picture/what-are-parties-
non-party-stakeholders

United Nations General Assembly (UNGA). 2012. “The Future
We Want.” Accessed August 9 2021. https://www.un.org/ga/
search/view_doc.asp?symbol=A/RES/66/288&Lang=E

Walton, Gregory M., and Geoffrey L. Cohen. 2011. “A Brief
Social-Belonging Intervention Improves Academic and Health
Outcomes of Minority Students.” Science 331: 1447-1451. doi:
10.1126/science.1198364

Youth Environment Alliance in Higher Education (YEAH).
2020. Website. Accessed August 9, 2021. https://yeah-net.org

Gillian Bowser
Colorado State University, gbowser@colostate.edu

Sarah Whipple is a PhD candidate in ecology at Colorado
State University. Her research focuses on changes in plant-
pollinator interactions within western US protected areas
using citizen science data, natural history collections,
and technology tools. She is passionate about engaging
students in their first-time field experiences in the national
parks and international climate advocacy in UN climate
negotiations. ORCiD :orcid.org/0000-0001-9280-1195

Shardul Tiwari is a PhD student in the Environmental
and Energy Policy program at Michigan Technological
University. His research focuses on energy justice, using

social justice theories and conducting empirical stud-
ies to understand energy and climate policy formulation
for high- and low-income countries. He also conducts
research on meso-level policy analysis for internation-
al development organizations. ORCiD: orcid.org/0000-
0002-3472-4547

Tashiana C. Osborne is a PhD candidate in climate scienc-
es at Scripps Institution of Oceanography at the University
of California—San Diego. Her research investigates west-
ern US precipitation events and their impacts. She pursues
opportunities to invest in youths and support responsible
environmental initiatives and decisions designed to tackle
problems in the changing world in which we live. ORCiD:
orcid.org/0000-0003-3279-4688

Gillian Bowser is an associate professor in the Department
of Ecosystem Science and Sustainability at Colorado State
University and a former American Association for the
Advancement of Science (AAAS) Science and Diplomacy
Fellow at the US Department of State in the Office of
Environment and Science. Her research includes pol-
linators and ecological indicators as part of interna-
tional environmental and climate policy. ORCiD: orcid.
org/0000-0001-7994-2620

Sarah A. Green is a professor of chemistry at Michigan
Technological University and a former Jefferson Science
Fellow at the US Department of State. Her research inter-
ests include cycling of organic carbon in soils and aquatic
systems, the impacts of climate change on the Great
Lakes, climate communication, and international envi-
ronmental and climate policy. ORCiD: orcid.org/0000-
0002-8094-433X

Pamela H. Templer is a professor in the Department
of Biology at Boston University, and her lab’s research
focuses on the impact of climate and air quality on bio-
geochemical cycling of carbon, water, nitrogen, and other
elements in urban and rural forest ecosystems. She also
works at the interface of science, policy, and community
engagement, with the goal of coproducing knowledge and
solutions that can help solve environmental challenges.

Susie S. Ho is the associate dean international for the
Faculty of Science at Monash University in Australia. She
also is the course director for the Master of Environment
and Sustainability, which fosters interdisciplinary teach-
ing and learning. She is passionate about designing and
delivering innovative educational programs in science
relevant to the changing world.

Fall 2021 | Volume 5 | Number 1 | 15




Reproduced with permission of copyright owner. Further reproduction prohibited
without permission.



