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Abstract: There is increasing emphasis on incorporating complex global challenges such as sustainable devel-
opment and environmental justice in college chemistry instruction. Addressing these issues requires a
community of engaged citizens who are empowered to enact change in their communities and value diverse
perspectives. Culturally relevant pedagogy (CRP) is a framework that may support college chemistry faculty in
integrating these social justice aims while also advancing equity within their own classrooms. However, college
chemistry instructors’ knowledge and implementation of CRP remains understudied. This research explores how
college chemistry instructors (n = 6) from different institutions across the United States describe and oper-
ationalize CRP. Thematic analysis of semi-structured interviews indicates that the instructors in this study are
flexible in their teaching approach, cultivate a classroom community of collaboration and belonging, and affirm
that all students can be successful in chemistry. These practices are foundational elements of CRP, but they must
also be coupled with knowledge of students’ cultural backgrounds and awareness of sociopolitical issues that
impact students. A framework that considers the context of college chemistry is proposed to support instructors’
adoption of all of the tenets of CRP. Future work will further develop and examine the use of our framework for
chemistry faculty development.
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1 Introduction

Chemistry educators are uniquely positioned to facilitate students’ understanding of many complex global
challenges outlined in the United Nation’s Sustainable Development Goals (Delaney et al., 2024; Stojanovska, 2024;
United Nations, 2015). For example, chemical principles can be used to understand and address issues of water
quality and climate change. However, teaching the core ideas of chemistry alone will not sufficiently support our
society’s ability to tackle these pressing issues. We must also empower students with the agency to enact change
and advance equity in their local communities. To achieve this aim, we should first consider issues of equity
within our chemistry classrooms.

The underlying culture of chemistry education reflects Western, Eurocentric ideologies (Younge et al., 2022),
often causing students from different ethnic backgrounds to feel like they cannot engage in chemistry spaces as
their authentic selves (McGee, 2016). Many scholars also implicate the culture of the academic environment for
the disproportionate success outcomes observed across different demographic groups (Morton et al., 2023). For

*Corresponding author: Matthew Voigt, Program in Mathematics Education, Michigan State University, East Lansing, MI, 48824, USA,
E-mail: voigtma3@msu.edu. https://orcid.org/0000-0003-0692-0142

Destinee ). Cooper, Department of Engineering and Science Education, Clemson University, Clemson, SC, 29631, USA. https://orcid.org/0009-
0002-4001-3263

3 Open Access. © 2024 the author(s), published by De Gruyter. This work is licensed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License.


https://doi.org/10.1515/cti-2024-0086
mailto:voigtma3@msu.edu
https://orcid.org/0000-0003-0692-0142
https://orcid.org/0009-0002-4001-3263
https://orcid.org/0009-0002-4001-3263

2 —— DJ. Cooper and M. Voigt: Advancing culturally relevant pedagogy DE GRUYTER

example, within the United States, the chemistry degree attainment of Black, Latine,! and Native American college
students is disproportionate to their representation in the U.S. population (NCSES, 2023). Additionally, students
frequently express their intent to use the skills and knowledge attained in chemistry (and other STEM classes) to
address inequities and disparities in their home communities (McGee, 2021), but many college chemistry courses
are taught in a way that is disconnected from these broader contexts (Cooper et al., 2017; Dessent et al., 2022; Flynn
et al.,, 2019).

This highlights the critical need for a pedagogical shift in college chemistry that promotes more equitable
student outcomes and supports students in leveraging the potentially transformative power of chemistry for
social justice across culturally diverse contexts. One approach is to provide faculty development on implementing
culturally-informed pedagogies in undergraduate chemistry education. Culturally relevant pedagogy (CRP) is one
such pedagogical framework that aims to promote the academic achievement of culturally diverse students by
positioning students’ identities and experiences as intellectual resources and prioritizing the use of disciplinary
knowledge to understand and critique relevant sociopolitical issues (Aronson & Laughter, 2016; Mathis et al.,
2023a; Mensah & Larson, 2017).

1.1 Culturally relevant pedagogy

The global challenges that we seek to understand and address using the disciplinary core ideas of chemistry often
affect diverse populations in different ways. Solutions to these challenges must account for the needs and values
of the specific communities in which they are being enacted. Ultimately, this cultural awareness will foster a more
inclusive and equitable approach to the sustainable development goals that are relevant to communities
worldwide. Similarly, chemistry educators should consider the cultural backgrounds of their students to promote
more equitable learning experiences and support the development of student’s cultural competence.

In this study, we operationalize culture as the collective norms, practices, values, and beliefs that shape the
identities and behaviors of a particular group or community. In the classroom, this can be observed in how
students from different cultural backgrounds communicate and engage in classroom activities (Mathis et al.,
2023b). For example, some students may belong to cultural groups that prioritize collectivism and collaborative
learning, while others may relate to a more individualistic and competitive approach to learning (Hammond,
2015; Mathis et al., 2023b). Gloria Ladson-Billings defines culturally relevant educators as those who “advance
student learning, develop cultural competence, and foster critical consciousness” (Ladson-Billings, 2021a, p. 351).
When these classroom qualities are present simultaneously, students can “maintain their cultural integrity while
succeeding academically” (Ladson-Billings, 1995, p. 476).

Ladson-Billings also identified several commonalities in the beliefs and ideologies of culturally relevant
educators. Culturally relevant educators view every student as capable of success and approach their teaching
practice as an art that can continually be refined (Ladson-Billings, 1995). Culturally relevant educators prioritize
maintaining relationships with students that are humanizing and equitable and commit to developing a positive
and collaborative classroom culture because they believe that knowledge is shared and constructed in
community (Ladson-Billings, 1995). Culturally relevant educators also value using multiple and varied assess-
ments for students to demonstrate their knowledge (Ladson-Billings, 1995). These attitudes and dispositions are
foundational for the three tenets of CRP: student learning, cultural competence, and sociopolitical (or critical)
consciousness (Ladson-Billings, 1995, 2021b).

Student learning refers to attending to students’ academic needs by communicating high expectations for all
students and building on the knowledge and strengths students bring to the classroom (Ladson-Billings, 1995).
This is characterized by student-centered instruction, student-led discourse, and student collaboration that
motivates students to learn and engage in the challenging and productive work needed for long-term success
(Mathis et al., 2023a). Cultural competence addresses supporting students in recognizing diverse cultural beliefs

1 Gender-neutral demographic term for people from Latin America. Individuals within this community may also use the terms Latino/
a, Latinx, or Hispanic.
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and practices as they engage in disciplinary-specific thinking (Ladson-Billings, 1995). This tenet must be merged
with student learning to empower students to engage in the classroom as their authentic selves, which is essential
for their academic success and psychological well-being (Ladson-Billings, 1995; Mathis et al., 2023a). Sociopolitical
consciousness refers to enhancing students’ ability to engage in the world critically and using content knowledge
to understand and address social justice issues (Ladson-Billings, 1995).

CRP has been studied across several physical science contexts including secondary chemistry and physics
(Mathis et al., 2023a; Morales-Doyle, 2017; Riischenpéhler et al., 2024). There are also a few examples of instructors
using tenets of CRP in college chemistry courses. Landis (2024) designed a first-day activity that prioritized student
collaboration and explored how analytical chemistry could be used to understand and address a local water
quality crisis. McCarthy et al. (2020) also designed a biochemistry lesson to support students’ ability to analyze
protein structures and learn about the sickle cell disease that disproportionately impacts people of African
descent. Hollond et al. (2022) developed a biochemistry course that explored disparities in medical access and
health outcomes within the local community.

However, to our knowledge, no existing framework specifically supports college chemistry instructors in
understanding, adopting, and implementing the full CRP framework within their discipline. Therefore, this
exploratory study examines how chemistry instructors at colleges and universities within the United States
describe and operationalize CRP.

1.2 Research question

The research question that informed our qualitative study was: How do college chemistry instructors describe and
operationalize culturally relevant pedagogy in undergraduate chemistry courses?

2 Research methods

In this exploratory study, we conducted semi-structured interviews with six college chemistry instructors to gain
more insight into how they understand and actualize CRP (if at all) in their classrooms.

2.1 Recruitment and participants

We recruited instructors through a multi-institution STEM education project that we are currently collaborators
on. This project explores partnerships between institutions to support equitable outcomes for transfer students in
STEM. Transfer students complete some coursework at one institution and then transfer to another institution to
complete their degree requirements. We released a call through this project network seeking active college
chemistry instructors with interest and/or experience in culturally relevant teaching to participate in interviews
on culturally relevant chemistry instruction. However, participants did not have to be from an institution
affiliated with the larger project. Three of the six instructors who volunteered to participate were from
institutions associated with the ongoing project, and three were not. It is also important to note that none of the
participants in this study were our direct collaborators on the larger multi-institution project.

This study was approved by the Institutional Review Board, and informed consent was obtained from all
participants prior to their voluntary participation. Participants also verbally consented to the recording of their
audio during their interview. Participants were informed that their interview responses would be anonymized.
Thus, we report their demographic and teaching background information in aggregate to ensure anonymity. The
college chemistry instructors were three women and three men who identified racially or ethnically as Hispanic
and/or white. The participants’ instructional experience varied from two to more than 25 years. A variety of
teaching contexts were also represented, including a public community college and a private liberal arts college in
the midwestern U.S., as well as a research-intensive university in the southwestern U.S. These post-secondary
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institutions within the United States typically vary in enrollment size and types of degrees awarded. Most
community colleges award two-year undergraduate degrees and provide vocational training, liberal arts colleges
primarily award four-year undergraduate degrees, and research-intensive universities award both undergrad-
uate and graduate degrees.

2.2 Data collection

Each instructor participated in one semi-structured interview. All interviews were conducted by Author 1, and a
second researcher was present during each interview to capture notes. The interview protocol (see Supple-
mentary Material) was designed to learn about each instructor’s teaching context, their understanding of CRP,
and how they implement or envision CRP being applied in their context. The interview questions were shared
with participants in advance to build trust and transparency, and at the beginning of each interview session, an
explanation of the study was provided.

To develop rapport with participants, the first few interview questions focused on their teaching background.
Participants were also able to select which course they wanted to focus on for the interview. All participants
selected the general chemistry or organic chemistry lecture course that they were actively teaching at the time of
the interviews. To better understand their teaching contexts, we asked participants to describe their class sizes
and the racial and linguistic diversity of their students in the course of interest. We also asked questions about
their general instructional approach, including how they get to know their students, what a typical day looks like
in their class, and some of their favorite course activities.

Then, we explicitly shifted to questions related to culturally relevant chemistry teaching. Since instructors
with any level of interest or experience with CRP were invited to participate in the study, we asked them to rank
their experience level ranging from “heard or read about CRP” to “have used culturally relevant teaching
practices.” Given that our research objective was to explore chemistry instructors’ understanding of CRP, we did
not use language from the CRP framework, such as cultural competence or sociopolitical consciousness, in the
interview questions unless a participant introduced it first. Our semi-structured interview protocol provided this
flexibility.

To elicit instructors’ understanding of CRP we asked what culturally relevant instruction meant to them. We
also posed hypothetical teaching scenarios to understand how instructors might apply the principles of CRP in
their classrooms and adapt a lesson plan to be more aligned with CRP. If instructors already had examples of
lessons or activities that aligned with CRP, they were able to share them as well. Finally, we asked instructors to
describe any challenges or barriers they perceive (or have experienced) to implementing a culturally relevant
teaching approach.

Interviews purposefully concluded with demographic information as we did not want to prime participants
to consider their social identities when describing their pedagogical decisions. All interviews were conducted and
recorded via Zoom and lasted approximately 45 min.

2.3 Data analysis

Our qualitative data analysis was guided by reflexive thematic analysis (Braun & Clarke, 2006). A similar
analytical approach has been used in other recent exploratory studies that utilized semi-structured interview
data with faculty (Mathis et al., 2023a; Parker et al., 2023). We found reflexive thematic analysis appropriate for the
organization, identification, and analysis of emergent themes from our exploratory interview data set (Braun &
Clarke, 2006).

Reflexive thematic analysis is a six-phase analytical process meant to be approached recursively and iter-
atively (Byrne, 2022). As such, we cycled between and through the phases several times during the analytical
process (Braun & Clarke, 2006). In the first phase, data familiarization, each interview was transcribed verbatim
and uploaded in MAXQDA, a qualitative data analysis software. The transcripts were reviewed several times by
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both authors and during these initial read-throughs, interesting observations related to the research question
were captured. The second phase began with an inductive, open coding approach to further support data
familiarization. Author one coded each interview transcript, but credibility was established through several
coding meetings with Author two and other colleagues to discuss the anonymized data. The third and fourth
phases consisted of generating and reviewing initial themes. After generating themes using the inductive coding
approach, we re-coded the data using a refined codebook consisting of the tenets of CRP as well as codes related to
the initial themes. In the final phases of RTA, the themes were finalized, defined and reported.

2.4 Researcher positionalities

Author one identifies as a Black woman with a background in chemistry and chemistry education. She is a general
chemistry instructor at a research-intensive university in the southeastern United States and a collaborator on
STEM education research projects where she conducts interviews with students and faculty in different contexts.
Her own educational experiences at predominantly white institutions motivated her open investment in the
success and well-being of students who are numerically underrepresented in chemistry. This aligns with the
transformative paradigm’s focus on challenging inequities and promoting social change through research.
Author two identifies as a white queer man with a disciplinary background in mathematics and is an assistant
professor of STEM education. He recognizes that his identity and experiences, particularly navigating the het-
eronormative culture often prevalent in STEM fields, provide him with a critical lens for analyzing power
dynamics and advocating for inclusive pedagogies. This perspective aligns with the transformative paradigm’s
emphasis on critiquing oppressive systems and empowering marginalized voices. Our experiences and posi-
tionalities as both insiders (emic) and outsiders (etic) with respect to pedagogy in teaching chemistry were
leveraged to interpret and understand the perspectives of the instructors in this study. By acknowledging our own
social locations and potential biases, we aim to conduct research that is not only rigorous but also ethically
grounded and socially responsible, contributing to a more just and equitable learning environment for all
students.

2.5 Limitations

Due to the qualitative nature of our exploratory study with six participants, our findings should not be gener-
alized to all college chemistry faculty. Rather, this provides a starting point for understanding how some college
chemistry instructors view CRP and the support that may be needed to support more widespread adoption and
implementation. Additionally, three of the six participants in this study were from institutions involved in a
research network that seeks to advance equitable outcomes for transfer students in STEM. As such, these
instructors may have a more equity and asset-based teaching orientation that shapes their perceptions of CRP.
However, all of the instructors in this study identified their existing interest or experience with CRP. To answer
our research question, we wanted to consider how chemistry instructors already attending to CRP understand
and enact it within their local teaching context, so it is important to note the influence of these factors on our
results.

3 Results and discussion

Given the paucity of studies in this context, we conducted an exploratory study on college chemistry instructors’
understanding of and use of CRP. The semi-structured interview approach allowed us to collect data in a uniform
manner while having the flexibility to shift the line of questioning when needed to better understand each
instructor’s unique experiences with CRP. Three major themes emerged from our analysis of how college
chemistry instructors describe and operationalize CRP in undergraduate chemistry courses. These include 1)
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instructor efforts to cultivate a collaborative classroom community, 2) instructor efforts to build relationships
with students, and 3) instructor efforts to affirm the intellectual capacity of students. Each of these themes is
related to instructors’ actions and behaviors that we identified to align with tenets of CRP.

3.1 Cultivating a collaborative classroom community

One way the instructors in this study operationalized CRP was by fostering a culture of collaboration where
diverse learners can learn and grow together. During their interviews, five instructors discussed the importance
of providing opportunities for students to talk and work together in their lecture courses. The size of these
instructor’s lecture courses varied from 40 to more than 200 students, but they all encouraged some form of group
or peer learning.

One instructor noted that structuring their class in small groups allowed them to monitor student progress
more efficiently and provide personalized attention. “I can get to each group fairly easily when they’re working on
problems and make sure they are on the right track, whereas if they are doing stuff individually, students are
struggling, and I don’t even notice because they are not talking to anyone.” A different instructor shared that prior
to exams, they provide an in-class review worksheet for students to work on in groups, and they walk around and
answer their specific questions during the class period. However, they stated that “the configuration of their
classroom has long rows of tables that are not conducive for small group work.” A third instructor also uses
worksheets for one of their three weekly class meetings with students and has students work in groups to
complete them.

In addition to worksheets, another structure utilized consistently for small group work was process-oriented
guided inquiry learning (POGIL) tasks (Farrell et al., 1999). In POGIL tasks, students work in self-managed teams of
4-6 students to construct an understanding of a new concept (Farrell et al., 1999). Students typically are assigned
specific roles such as reader, reporter, and manager, and the instructor acts as the facilitator, providing clari-
fication and posing questions to teams of students as they work. The instructors who implemented POGIL tasks
mentioned that they set the tone for this type of active student engagement from the first day of class.

The first day of class is just about how you bring community into the class. I give each student a card with facts about each student
in the class that I collected from a pre-class survey. They spend the class period finding the person who matches each fact. Then,
they have space to write down the email addresses of other students and build a study group that way.

The instructors in this study encourage students to get to know each other early in the course and are explicit
about how engaging in collaborative work is an essential skill. Instructors in teaching contexts with larger class
sizes did not discuss using POGIL tasks but utilized activities where students “turn and talk” with a classmate
sitting in proximity. When asked how peer learning and group work support culturally relevant chemistry
instruction, one instructor expressed,

So much of the US and STEM culture is individualized and in competition. Working in groups where some people might come from
a culture that is really more group and communication-focused is culturally relevant.

3.2 Building relationships with students

Another cross-cutting theme in the instructor interviews was instructors’ efforts to establish a classroom culture
of care and respect by building relationships with students. All six instructors identified that to teach in a
culturally relevant way they must get to know their students and care for them as whole people, not just as
students. One instructor described their approach to CRP by sharing, “enjoying them as people and getting to
know them is a really big part.” Instructors also talked extensively about adapting their instructional approach
based on the backgrounds that they learned about the students in their classes. “Each year you figure it out and
adapt to what students need.”
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In order to build relationships with students, one instructor shared how they start their courses,

I ask students early on during the first week of class to write some information about themselves, and I read
over it after class. I also share about myself to give them insight into who I am.

All of the instructors talked extensively about the importance of office or student hours, which allow students
to meet with them outside of formal class time. One instructor shared that office hours were the only way to get to
know students in their largest class which had 170 students enrolled. “Basically, the students that I do get to know
are the ones who come to office hours.” A different instructor shared how they make being available for students a
priority in their workday,

I'see students a lot in my office, but that’s the best part of the job. Maybe I haven’t graded everything yet, but will I grade the quiz or
meet with a student who needs support? I'm going to meet with the students.

Other instructors also shared that being approachable outside of class and responsive to student e-mails helped
foster strong relationships with the students in their courses.

Another approach for building relationships with students that was observed across the instructor
interviews was humanizing instruction. The instructors often started their classes with check-in questions
unrelated to chemistry to prioritize students’ well-being. An instructor who recorded video lectures for their
classes shared that they would always keep their camera on and share interesting facts about themselves to help
students get to know them and keep them engaged in the videos.

It was evident that the instructors cared about building relationships with students to support their holistic
success and were not primarily interested in their academic performance. One instructor quote exemplifies this
noticing,

Chemistry should never be the most important thing. And I think that saying that to them, which I do, is important. You know the
most important thing in your life is you.

3.3 Affirming the intellectual capacity of students

Another central theme that emerged from instructor interviews was a belief that all students are capable of
excellence in chemistry and promoting a growth mindset in their classroom. The instructors were explicit with
their students that their chemistry knowledge is not fixed, and they can grow their ability to engage in really
challenging chemistry concepts with time and practice.

This informed their teaching approach as well, which we found to be very flexible in terms of how they were
teaching and the types of assignments they gave students to support their understanding. There was a high degree
of instructor attention to what and how they taught to promote students’ academic achievement. For example,
one instructor said, “Teaching chemistry the way we were taught just doesn’t make sense. Nothing is sacred in
that way.” Many instructors also described how they are intentional that students “experience a win in chemistry
early on,” so they are motivated to persist.

When instructors talked about their students, we also noticed this affirmation of their intellectual capacity
because they took a very asset-oriented approach focusing on building on the skills students already had to
support their growth instead of deficit framing, which focuses on skills and abilities students may lack. There was
an explicit focus on student success. When describing their instructional approach, one participant stated, “I want
all of my students to succeed.” A different instructor acknowledged that success means different things for each
student but ultimately wants all students to have a positive experience in chemistry. A final example that
summarizes this theme was an instructor describing how they are transparent with students about not trying to
“weed them out.” They want students to finish the course with “critical thinking and logical reasoning skills that
will be more enduring than remembering what an acidic proton is.”
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3.4 Challenges of CRP in college chemistry

The analysis of instructor interview data also revealed several barriers to the effective implementation of CRP.
Some instructors perceived their department’s emphasis on course coordination (the synchronization of
instruction and assessments among instructors of the same course) was prohibitive. When discussing an idea to
modify the course assessment structure to be more culturally relevant, an instructor said, “This would probably
get me kicked out of the department.” A different instructor mentioned that they would wait until tenured to fully
adopt a more culturally relevant teaching approach, noting that it would not only be in resistance to their
prevailing departmental culture but would also require time and resources that they do not have as an early-
career professor.

Another common challenge described was the pressure of content coverage and standardized final exams.
The general chemistry instructors particularly felt like they were “teaching to the test” and did not have time in
their curriculum to effectively incorporate CRP. Instructors with more flexibility in their curriculum explained
the challenge of finding evidence-based research on how to authentically teach chemistry in a culturally relevant
way. An instructor shared, “I not only need an adapted curriculum, but actual reflections from instructors that
describe best practices for doing this.”

Overall, the instructors understood that the foundation of being a culturally relevant practitioner is built on
having strong knowledge of their students, but instructors in large-enrollment course contexts questioned how to
get to know their students and tailor instruction to their interests. One instructor mentioned that they only get to
know the students that attend office hours. Another instructor was interested in providing more student choice in
assessments but recognized that “grading 100 different assessments would not be feasible” and wondered how to
make culturally relevant teaching approaches scalable for their large sections.

We find that the challenges that the instructors in our study identified are consistent with the perspectives of
STEM instructors more broadly (Xie & Ferguson, 2022). In a recent study, Xie and Ferguson (2022) conducted focus
groups with faculty across all STEM disciplines to better understand their perspectives on adopting culturally
responsive pedagogy. Culturally responsive pedagogy is an asset-based pedagogical framework with many
similarities to CRP, but they differ in that CRP has a sociopolitical consciousness aspect aimed toward increasing
social justice (Gay, 2002; Mensah & Larson, 2017). Despite using a different culture-based pedagogical framework,
Xie and Ferguson (2022) also reported that creative solutions to incorporate CRP are needed to address challenges
such as low departmental support, lack of time and resources, and building community in large-enrollment
courses.

One suggestion that instructors may consider when navigating these barriers is starting with a small
structure that can be used repeatedly throughout the course. Ali et al. (2020) describe how they begin at least one
lecture per week with a discussion of a molecule of interest. “Each compound was introduced to students along
with its background and some of the effects beyond intention, from regulatory issues to environmental pollution.
We aimed to briefly highlight how organic chemicals can be an instrument for enhancing equity, simultaneously
stimulating awareness of the injustices and injuries that can be promoted by the misuse of chemicals” (Ali et al.,
2020, p. 3985). In this structure that takes approximately 5 min of class time per week, chemistry instructors are
able to attend to the sociopolitical consciousness and student learning domains of CRP. Cultural competence may
also be addressed if instructors select molecules that have significance to different cultural groups or highlight the
use or impact of the molecule within different communities. Al et al. (2020) also discuss how they incorporate the
molecules presented at the start of class in reactions and example problems in lectures and on assessments to
extend students’ learning and recognition of these molecules.

The tensions that chemistry faculty experience between content coverage and adopting more student-
centered instructional strategies have also been well-documented (Kraft et al., 2023; Shadle et al., 2017). Petersen
et al. (2020) outline strategies that can be used to navigate these tensions and shift from a teacher-centered,
content coverage approach to a more student-approach. Interestingly, one strategy is to organize and develop
course content around themes that are relevant to students’ lives.
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3.5 Supporting college chemistry instructors understanding of CRP

The instructors in our study named several challenges and barriers to implementing CRP in the context of college
chemistry. However, they still wanted support in learning to be more culturally relevant chemistry instructors.
CRP is organized around three major domains: student learning, cultural competence, and sociopolitical
consciousness (Ladson-Billings, 1995). The framework intends for these classroom qualities to be implemented
simultaneously to foster spaces where students can experience academic success and maintain their cultural
integrity and well-being (Ladson-Billings, 1995). When examining the major themes from our study, we noticed
that the college chemistry instructors predominantly described and operationalized CRP with a focus on the
student learning domain. Facilitating group work, building relationships with students, and promoting a growth
mindset have all been identified as practices aligned with the student learning domain of CRP (Ladson-Billings,
1995). However, our results revealed few practices that aligned with the cultural competence and sociopolitical
consciousness domains of the CRP framework. Although there was no clear evidence of the instructors in our
study incorporating knowledge of students’ cultural capital and relevant sociopolitical issues, the instructors
articulated a desire to increase the cultural relevance of their content. One instructor stated,

Cultural relevance is being aware of where your students are coming from and making sure chemistry is not siloed. It is the study
of the natural world and humans, our emotions, and our biases are part of that, so we need to incorporate that into the class
because who are the scientists? Humans.

As a result of this finding, we propose an instructional framework to support college chemistry instructors’
holistic implementation of CRP. Our proposed framework builds on the traditions of both culturally relevant
pedagogy and community cultural wealth (CCW) (Ladson-Billings, 1995; Yosso, 2005). CCW is an asset-based
theoretical framework that names and identifies six forms of cultural capital that students of color possess
(Figure 1) (Yosso, 2005). We believe that introducing college chemistry instructors to CCW may support them in
integrating all three domains of CRP into their practice by elevating and affirming the cultural capital of their
students. This framework is not designed to be a blueprint for implementing CRP but a starting point for
meaningful reflection. Ladson-Billings cautions against prescriptive approaches to faculty development on CRP
(Ladson-Billings, 1995). The guiding questions, coupled with examples from the literature or instructors in our

Tenets of Culturally
Forms of Cultural Capital Relevant Pedagogy
(Yosso, 2005) (Ladson-Billings, 1995)

Chemistry Specific Examples

Examining health disparities to engage biochemistry students
that aspire to practice medicine in their community (Clark et
al,, 2020).

Facilitating guided inquiry group tasks to introduce new
concepts.

Using storytelling to learn about the contributions of Black
chemists (Collins et al., 2023).

Exploring indigenous medicinal practices in a unit on organic
nomenclature or functional groups (Ali et al., 2020).

Allowing students to share and reflect on metacognitive
strategies that support their success in chemistry.

Figure 1: An instructional
framework aligning community
cultural wealth and culturally
relevant pedagogy to expand
college chemistry instructors’
implementation of CRP.

Applying analytical chemistry techniques to examine a local
water contamination crisis (Buckley & Fahrenkrug, 2020).
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study, are intended to aid college chemistry instructors in using all three domains of CRP to inform classroom
practices (Figure 1).

To utilize our adapted framework, instructors should start by recognizing the forms of cultural capital that
their students possess. For example, linguistic capital refers to the skills that students already possess from
experiences using more than one language or communication style. Next, instructors should consider how to
elevate those cultural resources in their classroom practices. When thinking about students’ linguistic capital, a
question that could be considered when planning for instruction is, “What opportunities can I facilitate for
students to explore chemical ideas and apply their knowledge in a way that affirms their linguistic skills and
experiences?” One exemplar of building on students’ linguistic capital in the chemistry classroom is through the
use of storytelling. Many cultures have rich traditions of passing history and knowledge through oral stories.
Collins et al. (2023) described how they have used storytelling to engage students in critical thinking related to
chemical concepts.

This reflection process outlined in our framework could be referenced to guide the development of a single
lesson or when planning for a complete unit in a course. The specific examples and references provided in
Figure 1represent several chemistry courses to show the frameworks’ utility for a range of courses. It may not be
feasible to build on every form of students’ cultural capital in every lesson, but the goal is to always consider all
three domains of CRP in planning for instruction.

4 Conclusions

We explored how college chemistry instructors describe and operationalize CRP. Our analysis reveals that many
instructors are cultivating learning environments that support the success and engagement of culturally diverse
students but may require learning opportunities on how to fully implement all tenets of CRP within the context of
college chemistry. Specifically the sociopolitical consciousness and cultural competence domains of the peda-
gogical framework. As such, we proposed aligning community cultural wealth and CRP to help instructors engage
CRP in its full capacity. In the future, we plan to examine the effectiveness of this approach for chemistry faculty
development on CRP.

Our work also identified structural barriers to college chemistry instructors’ adoption of CRP. We hope that
instructors give themselves grace when working to implement principles of this framework and recognize that
starting with a single lesson or activity is a meaningful step forward. Our proposed framework aligning
community cultural wealth and CRP can also be used as a reflective tool to support moving forward with CRP in
the college chemistry context.

Future work should aim to mitigate these barriers to the adoption and implementation of CRP. Specifically,
there is a demand for quality design-based implementation research to develop curricular materials aligned with
CRP and explore best practices for implementation. Research investigating the impact of CRP on students’
academic and affective outcomes in college chemistry is also needed. It is imperative that the college chemistry
education community actively engages in this work to create chemistry learning environments where all students
can thrive and are empowered to use their knowledge of chemistry to solve and understand the issues that are
relevant to their communities.
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