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Work In Progress: Developing a Faculty Community of Practice
to Support a Healthy Educational Ecosystem

We STEM educators often hear that so many of our students fail because they are not college
ready. But interventions at various levels, despite the hard work of implementation, have not
resulted in dramatic improvements. What if, instead, the problem is that the institutional system
— including instructional approaches and policies — is not student ready? The goal of our NSF-
supported project, called “Eco-STEM,” is to establish a healthy STEM educational ecosystem
that allows all individuals within the ecosystem to thrive [1]. The context for our work on STEM
educational ecosystems is a Very High Hispanic Enrolling Hispanic-Serving Institution (HSI) at
California State University, Los Angeles, where the majority of our students are also low-income
and first-generation college students [2]. Guided by an ecosystem paradigm [3], the project aims
to: 1) create a supportive and culturally responsive learning/working environment for both
students and faculty; 2) make teaching and learning rewarding and fulfilling experiences; and 3)
emphasize the assets of our community to enhance motivation, excellence, and success.

Currently, many STEM educators have a mental model of the education system as a pipeline or
pathway, and this factory-like model requires standard inputs, expecting students to come
prepared with certain knowledge and skills [4]. When the educational system is viewed as a
factory assembly line (as shown in Figure 1), interventions are focused on fixing the inputs by
trying to increase students’ preparedness, which contributes to a prevailing deficit-focused
mindset. This not only hinders student growth but also makes educational institutions less
inclusive and teaching less rewarding for faculty. Increasingly, equity-minded educators [5—6]
and researchers employing the framework of community cultural wealth [7] suggest that we need
an asset-based mindset if we are to help all students achieve success in STEM. Research on
ecosystem models offers a new way of thinking [3, 8]. In contrast to pipelines or pathways,
which focus on student outcomes, an ecosystem model is centered on the learning environment,
communities, and the experiences that diverse students, faculty, and staff have in the system as
active agents.
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Figure 1. Traditional factory-like university model

The Eco-STEM project proposes to: 1) shift the mental models of STEM faculty from factory-
based to ecosystem-based so that they will intentionally establish healthy classroom ecosystems
that facilitate learning for all students regardless of their backgrounds; 2) change the mental
models and develop the capacity of department chairs and program coordinators so they can lead
the cultural changes needed to create a healthy ecosystem at the department level; and 3) revise



the teaching evaluation system to promote faculty development and enhance the student
experience, which will help to create a healthy ecosystem at the institution [1]. One fundamental
aspect of this project is the Eco-STEM Faculty Fellows Community of Practice (CoP), which is
designed to help foster these changes. As a work-in-progress paper, this paper presents the
design and structure of the Eco-STEM Faculty Fellows CoP and seeks input from the faculty
development community on our approach to fostering a healthy educational ecosystem for the
majority marginalized student population we serve.

Eco-STEM Faculty Fellows CoP Curriculum

The Eco-STEM Faculty Fellows CoP is a yearlong program with nine half-day sessions, five
during the fall semester and four in the spring (as shown in Figure 2). During the fall semester,
the program includes topics such as social identities, community cultural wealth, inclusive
pedagogy, and community building. At the end of the semester, fellows propose a critical,
participatory action research teaching (ART) project to be implemented in the spring semester.
The spring semester focuses on supporting fellows as they implement their ART projects, which
they will continue to iterate upon in future semesters. The key to the CoP sessions throughout the
year is critically reflective dialogue [9-10] within a safe and supportive environment that
supports the whole community, including fellows and facilitators, to learn and grow. In addition
to the nine CoP sessions, fellows are invited to participate during the fall in an Inclusive
Teaching Program (CETL ITC) offered through our Center for Effective Teaching and Learning
[11] and during the spring in the Howard Hughes Medical Institutes Inclusive Excellence &
Equity Fellows Program (HHMI), which is based on the Center for Urban Education’s Racial
Equity-Minded Series [12—13].
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Figure 2: Eco-STEM Faculty Fellows Community of Practice Structure

During the fall semester, the Eco-STEM Faculty Fellows CoP sessions include readings, videos,
active-learning activities, and critically reflective dialogue to facilitate discussion and reflection
on identity, teaching identity, community cultural wealth, teaching practice, and action research.
Details on the topics covered in these sessions are shown in Figure 3 and are described below.

My Identity: This session includes: a think-pair-share ice-breaker activity, in which fellows
select an image that captures their identity in college and discuss the ways our stories help us
think about the stories of our students and the impact we can have in guiding their overall college



experience [13]; an activity in which fellows map their identities onto a social identity “wheel”
and identify their most salient identities [13]; a video on an emancipatory teaching practice in a
technical course, in which the women authors reflect on oppressive “normal” engineering
dynamics reflected in a reviewer’s story of sexual harassment in the workplace [14]; and a
critically reflective dialogue on fellows’ responses to the video, how their identities related to
their response, and what incidents similar to those described in the video they have noticed in
their experiences in academia.
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Figure 3. Eco-STEM Faculty Fellows Community of Practice Structure for first semester.

My Teaching Identity: This session includes: a think-pair-share reflection on a memorable
experience fellows have had with a teacher; watching the video “How We Learn” [15]; a small
group discussion activity on five philosophies of teaching and learning (1) creating a safe space,
2) multiple entry points, 3) cognitive conflict, 4) passive vs. engaged learning, and 5) intrinsic
motivation); a critically reflective dialogue on which ideas from the “The Heart of a Teacher”
[16] (assigned in the Inclusive Teaching Program [11]) they agreed or disagreed with and how
their identity and their awareness of their identity influence their teaching.

Cultural Wealth: This session focuses on Yosso’s framework of community cultural wealth [7]
and includes: a short reflective writing exercise on how fellows connect with students and help
students connect with the material; a small group discussion on Yosso’s description of deficit
thinking and Freire’s banking model of education [17]; a journal reflection on how their
approach to connecting with students may reflect deficit thinking; a discussion of Yo0sso’s six
forms of community cultural capital (aspirational, linguistic, familial, social, navigational, and
resistant) [7] including examples from our own students’ perspectives related to each type of
capital; and a pair-share discussion on how fellows can learn about their students’ community
cultural wealth and incorporate it into their instruction.



My Practice: This session focuses on the Eco-STEM Peer Observation Tool [18—19] (inspired
by the University of Arizona’s “Peer Review of Teaching Protocol” [20]), which includes a list
of observable behaviors related to the key indicators of a healthy ecosystem in the classroom
(Table 1). Fellows become familiar with the tool and, with a partner, identify areas they want to
be observed on before the next CoP session.

Table 1. Key indicators of a healthy ecosystem in the classroom

Climate: supportive, inclusive, Structure: facilitate the learning Vibrancy: activity and level of
And recognizing cultural assets process engagement

¢ Knows students as individuals e Provides clear goals/outcomes o Passionate about the discipline
e Encourages questions o Class has organization & Sequence | e Use active learning properly

o Expresses belief in students' o Instructional design based on e Dynamics between students

e capacity and potential knowledge of how people learn e High level of engagement

e Creates an inclusive e Activities structured to develop e Motivated and deep learners

e environment effective learners

My Project: This session focuses on critical participatory action research [21]. Prior to this
session, fellows watched two videos: one on action research in education [22] and one on
theoretical frameworks for education
research [23]. They were also provided with
a list of educational theories [24] including &8 Developed in conjunction with community
referenqes frpm foundations @n education, &  Centering Marginalized voices
foundations in STEM education, and
applications in STEM education. The session
included: a think-pair-share activity on as Recognizes researcher as influencing the system
fellows’ muddiest points from the videos and " not just observer

questions regarding the implementation of
their ART projects; a presentation on critical

participatory action research (Figure 4) [25]; £ Structural changes are the goal
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Participatory Action Research [25]

Community Building

The process of community building starts with the recruitment and selection of fellows. Fellows
complete a short five-question intent form, including one question that asks if there are aspects of
the STEM undergraduate learning experience that should change to meet our students “where
they are” and make the experience of teaching more rewarding. Each applicant is then invited to
discuss with Eco-STEM team members what they believe faculty and students need to thrive, the
assets our students possess, and how they use feedback to improve their teaching and students’
learning.

The first CoP session begins with introductions, including sharing pronouns, and we develop a
group agreement for community engagement that is revisited throughout the year. Starting with
the second CoP session, each session begins with a check-in, in which everyone is invited in turn



to share what is on their minds. This helps members put aside those thoughts to focus on the
days’ activities and helps to build community. We also frequently remind fellows about the
comfort, growth, and panic zones [26], encouraging them to strive to stay in the growth zone and
asking them to let us know if they feel like they are in the panic zone. Finally, each session ends
with fellow and facilitator reflections. Fellows are asked for their “muddiest points” and their
“aha” moments from the day’s session. Facilitators are asked in what ways they saw instances of
factory-based mental models at play in participants' responses or in themselves and what "aha"
moments happened during the session, for either participants or the facilitator. These reflections
help provide closure to each session, are summarized and shared at the next session to provide
continuity between sessions, and are used in our program assessment.

Assessment and Future Work

The Eco-STEM project is developing several tools (e.g., [27]) to study the following research
questions: 1) “To what extent do the Eco-STEM CoPs effectively shift the mental models of
participants from a factory-like model to an ecosystem model of education?”’; 2) “To what extent
does this shift allow for an emphasis on theassets of our students, faculty, and staff members and,
in turn, allow for enhanced motivation, excellence and success?”’; and 3) “To what extent do new
faculty assessment tools designed to provide feedback from within the context of ecosystem
feedback allow for individuals in the system to thrive?”

We are currently in the middle of our first Eco-STEM Faculty Fellows CoP, which started in Fall
2021. The first cohort of ten ART fellows consists of a diverse group with respect to racial,
ethnic, and gender identities and in terms of their department — with adjunct and tenure-line
faculty of all ranks from mathematics, computer science, civil engineering, electrical
engineering, and mechanical engineering. Fellows have proposed a wide variety of ART projects
to be conducted both inside and outside the classroom, and we are currently helping them
explore and enhance the critical and participatory aspects of their projects.

Based on initial reflections from the authors/facilitators, the most impactful session from the fall
semester was our session on community cultural wealth. Critically reflective dialogue has helped
the community deepen their understanding of identity and its impact and the need for critical
change within the educational system. In the future, we will better scaffold the fellows” work on
their ART projects over the fall semester to provide more support in an area of research that is
unfamiliar to many of our fellows. However, the progress of the CoP thus far renders us
confident that the curriculum and engagement has made a concrete start to the task of
transforming the environment to reflect an educational ecosystem in which students, faculty, and
staff thrive while teaching and learning.
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