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ABSTRACT: Culturally relevant pedagogy and critical race feminism can be utilized to
challenge the inequality and masculine nature of chemistry. Such an approach is needed to
increase the representation of Black women in STEM and can be leveraged to create a
curriculum that addresses the lived experiences of these individuals. This approach can shift
the dynamics of the learning environment by allowing students to take the lead in creating
knowledge and, in the case of students, seeing how other Black women experience and
contribute to the field of chemistry in meaningful ways. In acknowledging the intersection
of gender, race, and personal interest in connection with culturally relevant pedagogies,
learning strategies have been created to engage Black women. Student interview and survey
data revealed their interest and growing knowledge of the relevance of science. The
information also showed that completing the culturally relevant lab activities helped
students see themselves as developing scientists. Based on the response to the activities, it is
believed that the intentional design of an academically challenging and inclusive curriculum
will enhance students’ perception of themselves as scientists.
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Spelman College, a leader among Historically Black
Colleges and Universities (HBCUs) and liberal arts

colleges alike, is an institution whose mission is to cultivate
the talent of Black women and is uniquely positioned to
respond to the need for diversity in STEM. Black women
earned 4.9% of STEM Bachelor’s degrees in 2018, while
women earned 44.7% of Bachelor’s degrees overall.1 In the
same year, Black women earned 1.2% of doctoral degrees with
women earning 35% overall. Inclusion of individuals with
diverse thoughts and experiences is needed to advance science
and to promote equity in the STEM workforce. Data has
shown that diverse teams are more successful and produce
more impactful scholarship.2−5 Teams that include individuals
with backgrounds that are underrepresented in STEM have
also been shown to produce higher rates of scientific novelty.6

However, their scientific achievements are not always acknowl-
edged and in fact are devalued and do not lead to the same
career success as similar work from individuals overrepresented
in STEM.6 For chemistry, the manner in which the subject is
traditionally taught promotes the dominant culture while
excluding the experiences of underrepresented minorities. This
can unintentionally alienate students that are not included in
the majority; thus, the students actively practice science but
they do not see themselves represented.7 Utilizing teaching
strategies that connect culture, real world problems, and
student interests can serve to mitigate this teaching practice
and promote diversity, equity, and inclusion and serve to
increase the number of Black women participating in STEM.

The current literature on Black college women in STEM
often compiles their academic essentialism with that of Black
college men to address the racial components and that of white
women to address the gender component.8−10 There is a small
but growing body of research that examines Black women in
STEM,9,11−15 but most often, efforts geared toward Black
women are encapsulated in the experiences of women of
color.16−18 Combining these different groups prevents the
characterization of Black women’s success in STEM in a way
that can be translated into more inclusive classroom environ-
ments.11 Such information is needed to create meaningful
experiences for Black women in STEM educational programs
and address their woeful underrepresentation in these
disciplines. Moreover, it is critical to acknowledge how their
intersectional identities influence their experiences in STEM
education19 and how pedagogical experiences can be created to
celebrate these identities.
Research has demonstrated that contextual or environmental

factors have the power to shape undergraduate students’
experiences20 and specifically Black women’s success in STEM.
Therefore, the work presented here sought to leverage such
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factors to humanize the organic chemistry curriculum in the
context of the Black cultures and the identities of women of
African descent. To create content appropriate for this
purpose, the authors were guided by the tenets of culturally
relevant pedagogy and critical race feminism. Both place Black
women at the center of the experience to give space to a group
of individuals, Black women, who are underrepresented in
STEM by both gender and race.

■ CULTURALLY RELEVANT PEDAGOGY (CRP)

CRP was employed to contextualize activities in the organic
chemistry laboratory. The tenets of CRP are academic success,
cultural competence, and sociopolitical consciousness.21 Coined by
Gloria Ladson Billings, CRP seeks to “link principles of
learning with a deep understanding of (and appreciation for)
culture”.22 This asset-based pedagogy recognizes and values
the prior knowledge and skills that students bring with them to
the classroom. It also acknowledges the wealth of information
that is derived from students’ social and community networks.
Furthermore, it has been suggested that science or STEM
identity can be influenced by how well an individual integrates
STEM into their sociocultural context.7 Thus, the cultivation
of a science identity among Black women was also explored
during these laboratory activities. Science identity in this
context indicates if students see themselves as scientists and
feel that other scientists accept them as such.23

Students bring multiple identities to the classroom, and the
curriculum should integrate these identities. Research in
science disciplines supports the notion that culturally relevant
teaching should be used in these fields.24−28 It has been shown
that academic success alone is not sufficient in encouraging
underrepresented students to persist in STEM. Their
identities, world views, and personal experiences must also
be considered.29,30 Activities that include culturally relevant
elements allow students to construct chemical knowledge from
an identity-based perspective. Such pedagogical approaches
also demonstrate the applicability of chemistry toward
addressing national issues and examining inequities in social
and educational institutions. The sociopolitical aspect is one
that Ladson-Billings has critiqued in recent years because
individuals who have adopted CRP have done so in a manner
that disregards the significance of the social/political
component in pedagogy.31 In the effort described here, CRP

was utilized in organic chemistry to enhance the cultural
relevance of laboratory activities that nurture science identity
among Black women.

■ CRITICAL RACE FEMINISM (CRF)
To illuminate the identity-related experiences of Black women
in STEM education, an intersectionality lens was utilized. The
theory is well-established for exploring how multiple systems of
oppression interlock to influence experiences of power and
privilege.32 Within STEM fields, an intersectional framework
suggests that women of color are susceptible to experiencing
the combination of racism and sexism,33 known as gendered
racism.34 This phenomenon creates a double bind of
marginalized identities, that of being both Black and a
woman.35−37 Yet, research has shown that when Black
women’s professional persona is compatible with their
gendered racial identity, it can enhance their general academic
and STEM success.38,39 The double bind may influence how
these individuals see themselves as scientists and their
persistence in STEM fields. Building on intersectionality and
critical race theory, CRF posits that race and gender function
together in structuring social inequality.40,41 CRF disentangles
Black women’s existence from the essentialism of critical race
theory and feminism, recognizing their lives as unique from
Black men and white women, respectively. Documented
through legal precedence, the framework informs both theory
and practice, shepherding an interdisciplinary approach to
creating spaces and experiences for Black women. Evans-
Winters and Esposito argued that CRF is helpful for studying,
analyzing, and celebrating the experiences of Black women
students, including the tenacity demonstrated by Black
women’s very existence and thriving in STEM.42

■ DESCRIPTION OF CULTURALLY RELEVANT
ACTIVITIES

The activities described herein respond to the tenets of both
CRP and CRF by implementing instructional materials that
allow students to investigate every day applications of organic
chemistry. The activities center students’ intersectional
identities and provide an opportunity for these individuals to
see themselves as creators and as communicators of relevant
scientific knowledge as well as science practitioners. In this
way, the activities are believed to humanize the organic

Figure 1. Intersection of culturally relevant pedagogy (CRP) and critical race feminism (CRF) in organic laboratory activities.
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chemistry curriculum by centering the knowledge and diverse
perspectives of Black college women in conversations of
importance to the culture and current times, offering counter-
narratives to mainstream chemistry. The goals of such activities
aim to promote the relevance of science, students as a conduit
of knowledge, and students as a developing scientist, Figure 1.

A Chemist Like Me

During Fall 2020, culturally relevant activities were imple-
mented through A Chemist Like Me and Beyond the Experiment
modules, Figure 2. On the first day of the course, instructors
showed students a video about Percy Julian, a Black chemist.43

This video was part of NOVA: Percy Julian: Chemistry and Civil
Rights and served as an introduction to organic chemistry
techniques. The film also introduced the chemistry that made
Julian a prominent synthetic chemist. A literature search
assignment was combined with the video to allow students to
further explore molecules from Julian’s work.44−46 Later in the
course, students viewed an additional video from the series
focused on Julian’s academic career and the challenges he faced
due to racism and segregation.43 In line with CRP, such an
approach served to highlight the social and political challenges
that existed in chemistry during Julian’s time and to
demonstrate the strategies he used to overcome these
challenges.
While the Percy Julian series served as a prelude for the A

Chemist Like Me module, the cornerstone of the module
centered on Black women chemists, thereby operationalizing
CRF. Students worked in virtual groups to identify a Black
woman chemist. The group created a profile of the individual
based on an interview or information from the literature and
social media platforms. The module culminated with a virtual
panel of Spelman chemistry alumnae who have careers in
corporate America. Three panelists shared their personal and
professional paths and the challenges of being a Black woman

in a corporate position. Most importantly, the panelists
described how their academic training as a chemistry major
at Spelman College prepared them for their career path. The
panel exposed students to the versatility of a chemistry degree
and nontraditional careers attainable with a STEM back-
ground. In line with CRF, this panel served to counter the
stereotypical images of a scientist or chemist by providing
students an opportunity to interact with scientists who share
their cultural background.

Beyond the Experiment: Alternative Pain Relievers
Interview

The Beyond the Experiment module extended students’
understanding of the application of chemical concepts in
their community and personal life. The first activity in this
module was paired with the Synthesis of Aspirin experiment.
The instructor provided background on the origins of aspirin
and its relation to the medicinal properties of willow bark.
Subsequently, students were given information about the
baobab trees and its vitamin-filled fruits, its rise to global
prominence as a superfood, and use in traditional medicine.
Students viewed videos that illustrated how the export
influenced the economy and the ecosystem of Senegal and
about a cooperative of women that used the baobab to
improve their economic standing.47,48 After students learned
about the baobab natural product and completed the Synthesis
of Aspirin experiment, they explored the use of natural or
alternative remedies in their communities by interviewing a
family member, typically a woman, about alternative remedies
used for pain relief. Questions asked included: How was the
remedy prepared? and Was the use of the remedy a family
practice? Students then researched the treatment to investigate
any medicinal properties. The assignment stemmed from the
knowledge that African Americans routinely use alternative or
complementary medicines for prevention and treatment of

Figure 2. Overview of culturally relevant activities. The activities are characterized as A Chemist Like Me (CLM) and Beyond the Experiment
(BTE).
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ailments, a practice that has some basis in medical
discriminatory practices.49,50 Sharing the interview results
with their classmates allowed students to learn about
alternative therapeutics from different regions and cultures.
Students also observed overlap in remedies. Examples that
students shared included Cerasee (Bahamas), Noni juice
(Southeast Asia), soursop (Jamaica), and peppermint oil
(USA). Students could also elect to research an alternative
medicine from the literature in place of interviewing a family
member. Examples from these submissions included golden
milk (India), lavender, and other essential oils. Overall, this
activity allowed students to engage with members of their
community and bring the knowledge they gained into the
classroom to lead discourse, enhance their peers’ learning, and
improve their peers’ cultural competence as it relates to
cultures within the African diaspora. In this way, the activities
related to alternative medicine and capitalized on the hallmarks
of both CRF and CRP.

Beyond the Experiment: Chemistry at Home − Dyes in
Your Everyday Life

The Dyes in Your Everyday Life module was related to two
experiments performed by the students involving the extraction
of chlorophyll from spinach and thin-layer chromatography
(TLC) of food dyes. After completing the extraction
experiment, where they isolated chlorophyll and utilized the
compound as a paint, students were provided with a list of
industries and topics that use dyes. They were required to
research the use of dyes as it relates to the industry or topic
selected and to describe the use of dyes in their lives. Selected
topics included the application of natural and synthetic dyes in
food, textiles, cosmetics, and medical applications. For
everyday use, students recognized the ubiquity of dyes in
their clothing and personal care items. Many of the students
expressed surprise and some concern with the practice of using
dyes to make food more appealing in the U.S., given the
controversies surrounding such practices in other countries
(e.g., bans and warnings related to Yellow 6, Yellow 5, and Red
40). In addition, students discussed the consumption of food
dyes in relation to lifestyle. Most notably was the opposition to
cochineal or carmine dyes, which are derived from crushed
bugs, by those following a kosher, vegan, or vegetarian lifestyle.
By exploring these aspects of dyes, students were able to
increase their cultural competencies and demonstrate the
relevancy of chemistry concepts.

Beyond the Experiment: Chemistry at Home − Infrared
(IR) Spectroscopy

In the final Beyond the Experiment module, students created a
one slide presentation explaining a current application of IR
spectroscopy. The presentation included a digital artifact (i.e.,
a short video, graphic, or news story) to illustrate the
application of the analytical tool. Innovations such as remote
controllers, contactless thermometers, cooking devices, foren-
sics detectors, thermal imaging cameras, Apple airpods,
infrared saunas, and milk analysis devices were featured in
many presentations. Students also presented on technologies
such as the automatic soap dispensers and face ID,
technologies which have come under some scrutiny given
issues related to the detection of darker skin colors. The
module illustrated ways in which organic chemistry concepts
can be used to explain technologies that impact everyday life.
The activity allowed students to serve as the authority on their

topic and facilitated knowledge transfer within the course, a
cornerstone of CRF.
Beyond the Experiment: Chemistry at Home Competition

Near the end of the semester, students completed a video
assignment which required them to reflect on their experiences
completing the organic chemistry laboratory and the culturally
relevant activities. The assignment could be submitted for an
optional social media competition. Students were asked to
identify their favorite experiment, describe how it works for a
lay audience, and describe its connections to everyday life. For
students that elected to participate in the competition, five
finalists were chosen by the organic chemistry faculty based on
the established guidelines. The videos were posted on social
media and the winner was chosen based on relevance to the
assigned topic, the student’s ability to connect chemical
concepts to societal topics, and the ability of the post to
generate substantive comments and views. Posts from the
finalists garnered more than 190 comments and 1300 views
during Fall 2020. This activity allowed students to present
scientific knowledge and to have that knowledge celebrated in
a public platform. Both the performance and recognition are
essential in developing science identity23,51 and further reflects
the adoption of CRP into the laboratory curriculum.

■ LOGISTICS RELATED TO CULTURALLY RELEVANT
ACTIVITIES

Setting

This work is part of a National Science Foundation Targeted
Infusion Project at Spelman College. The institution is a fully
accredited, private liberal arts college dedicated to educating
women of African descent. With an average annual enrollment
of 2100 students and an average graduating class of 500
students, less than 200 of Spelman’s graduates (excluding
psychology) represent STEM disciplines.49,50 Nevertheless, the
College stands as a leader for educating Black women who
excel in science careers and is the top producer of Black
women graduates who earn STEM doctorates.52−61 The
institution runs five sections of the laboratory in the fall
semester and three in the spring, each section having a
maximum enrollment of 16 students. Fall sections were
overenrolled, but the spring sections were limited to the
maximum enrollment although laboratories were held virtually
both semesters. Students worked individually unless otherwise
indicated.
Laboratory Experience

The activities were implemented during Fall 2020 and Spring
2021. During that time, the organic laboratories at Spelman
College were held remotely with synchronous and asynchro-
nous components. Students previewed PowerPoints and
answered prelab questions before the synchronous session
where they received an instructor-led review of laboratory
techniques. The session was also used to encourage student
collaboration and to outline experiments that would be
completed asynchronously. The experiments included simu-
lations, videos, and at-home experiments. Student presenta-
tions and or reports on the Beyond the Experiment modules,
described below, and other assignments were also completed
asynchronously.
Participants

The assessments and data collection reported here were
approved through the Spelman College Institutional Review
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Board. All students enrolled in the organic chemistry
laboratory course for Fall 2020 and Spring 2021 were required
to complete the culturally relevant activities but could opt out
of the inclusion of their work in the publication of outcomes.
Both quantitative and qualitative data from students enrolled
in an organic chemistry lab courses in Fall 2020 (n = 61) and
Spring 2021 (n = 48) were collected. A convenience sampling
strategy was used to recruit students for surveys and interviews.
Students enrolled in the laboratory were sent a consent form
and a link to the online survey via email. A convenience sample
of students (n = 7) who completed the quantitative surveys
was recruited to participate in the interviews.

■ ASSESSMENT

Quantitative Assessment of Science Identity and Cultural
Relevance

Quantitative data were collected using scales that have been
modified for use with Black women. The instruments were
programmed into an online data collection and management
platform (Qualtrics),62 and links to the consent form and
survey were sent to all students enrolled in the course at the
beginning of the semester and the end of the semester.
Students received assignment points at the beginning of the
semester for completing the survey. However, they did not
receive assignment points at the end of the semester.
Students’ beliefs (identity, belonging, and agency) about

their role in the scientific paradigm were measured using the
Scientist Centrality Scale, adapted from the racial centrality
subscale of the Multidimensional Model of Black Identity
(MMBI) Inventory of Black Identity.63,64 Scientific identity
was measured using a subscale of the Scientist Centrality Scale,
an 8-item subscale used to assess the importance of being a
scientist (a student in the sciences).64 Using a modified 4-point
response scale, students rated their agreement with each item
(e.g., In general, being a scientist is an important part of my self-
image or I have a strong connection to other scientists). The
sample (n = 87) is not adequate to conduct a factor analysis to
explore scale reliability and validity; however, one will be
conducted once two more waves of data are collected. Surveys
were collected at the beginning and the end of the semester
during the 2020−2021 academic year. Pre- and postsurveys
were also collected for the A Chemist Like Me Panel Discussion.

Quantitative Data Analysis

The quantitative data were transferred into the Statistical
Package for the Social Sciences (SPSS) version 27.65 Data were
cleaned and assessed for any missing data or outliers.
Descriptive analyses were conducted to determine the
distributions of the data.

Qualitative Assessment of Science Identity and Cultural
Relevance

The qualitative data collection protocols were developed by
the authors. The interview protocol is included in Supporting
Information. Virtual interviews were conducted in late
December 2020 to March 2021. Interviews lasted approx-
imately 15 to 20 min. The qualitative data were recorded and
transcribed by the graduate research assistant. Participants
were sampled until saturation or when fresh data were no
longer revealed. Data were analyzed using an open coding
strategy including data checking for verification by one of the
authors and the graduate student who assisted in conducting
the interviews.

■ RESULTS AND DISCUSSION

Survey Outcomes

Quantitative data were collected to gather demographic
information on the interview participants and characterize
their initial science identity, Table 1, (demographics detailed in

Supporting Information). Most students in the sample were
third-year students. Due to the low postsurvey response rate,
the quantitative data was not statistically analyzed for changes
within a semester.
Following the A Chemist Like Me panel, students were

queried to determine the extent to which the event influenced
their thoughts about future careers, the centrality of science,
and their science identity. Many of the respondents indicated
that the event contributed to their sense of science identity and
impacted how they viewed science careers, Table 2. More than

78% of the respondents indicated that the panel affirmed their
choice of a future career. Additional information from A
Chemist Like Me can be found in the Supporting Information.
One group of students also rated the culturally relevant

modules, Table 3.

Table 1. Represents the Total Percentage of Respondents
Who Somewhat or Strongly Agreed to the Statements
Relating to Science Identity

Fall 2020-Post
(n = 10)

Spring 2021-Post
(n = 39)

Somewhat
Agree (%)

Strongly
Agree
(%)

Somewhat
Agree (%)

Strongly
Agree
(%)

In general, being a
scientist is an important
part of my self-image.

64 18 35 15

Being a scientist is an
important reflection of
who I am.

55 27 43 8

Being a scientist has very
little to do with how I
feel about myself.

9 9 30 28

Table 2. Responses to Selected Items from the A Chemistry
Like Me Survey (n = 52)a

Item Response
Std
Dev

This panel contributed to my sense of identity as a
scientist.

3.32 0.71

After the panel, I have ideas about using my STEM major
in some new way that I did not previously consider.

3.32 0.69

The panel helped me affirm my desired career path. 3.05 0.70
aLikert scale: 4 = Strongly Agree. 3= Agree, 2= Disagree = 2, 1=
Strongly Disagree.

Table 3. Mean of Respondents Who Reported Somewhat
Liking or Extremely Liking the Culturally Relevant Modules

Post (n = 39)a

Dyes in Your Everyday Life M = 4.05, SD = 1.16
Alternative Pain Relievers Interview M = 3.89, SD = 1.48
Infrared Spectroscopy M = 3.37, SD = 1.48
Percy Julian Video M = 3.34, SD = 1.32

a5= Extremely, 4= Somewhat, 3= Neutral, 2 = Slightly, 1 = Not at all.
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Qualitative Findings: Approach and Themes Constructed

A phenomenological approach was employed that seeks to
understand the meaning of experiences based on participants’
perceptions. The semistructured interviews were analyzed by
hand using a grounded theory technique.66 An open-coding
scheme67 was used where the researchers first reviewed the
interview data for major concepts or themes. Next, the
researchers conducted axial coding, reviewing codes for themes
that emerged and the relationships between the themes.
Categories were established to position the themes within the
CRF and intersectionality frameworks.
All interviews were conducted by the first author and a

graduate research assistant. The first author conducts program
evaluation and research on pedagogy in higher education with
a focus on the role of contextual factors on student
development. As a Black woman trained in STEM, the first
authors’ experiences inform her connections with the under-
graduates interviewed. The graduate research assistant was a
Black woman who was studying anthropology and has an
undergraduate minor in health, medicine, and society. The
interviews were transcribed and the participants were given
pseudonyms.
Qualitative Validity and Triangulation

The use of two researchers for analyzing the qualitative data
ensured the trustworthiness of the data or qualitative validity.
The researchers discussed the codes and their operational
definitions in addition to reviewing one another’s codebooks.
Two transcripts were used to compare codes and resolve any
discrepancies. The qualitative data were also examined
simultaneously with the quantitative data for triangulation
purposes. The approach identified four major themes that
emerged from the data: (1) Perceived Science Credibility, (2)
Learning community, (3) Culturally Relevant Modules, and
(4) Science Identity.
Student Perceptions of their Scientific Identity. As

illustrated in the word cloud, Figure 3, students interviewed

spoke openly about what it meant to be a scientist, their
perceptions of the laboratory experiences, and their thoughts
about trusting science. Most reported that the credibility of a
scientist is largely dependent on them being a white male and
that individuals who are not are less likely to be seen as
trustworthy. When asked, “What factors determine if you trust
a scientist?” participants described factors such as affiliation
and publication. However, they also understood that women
and people of color are trusted less than their White
counterparts. One participant stated,

People tend to trust men more with science. Women are
gaining footing in science (but I’m not sure if that is because
I go to an HBCU). Race plays a role in perceived credibility.
Black women are the most educated group, but we are still
overlooked in the science world, but middle Eastern and
White people are more praised in science. -Janelle, Senior
Biology Major, Pre-Dental
Another participant added,
As a Black woman, I am more hesitant to take information
f rom someone who does not look like me. Certain groups of
people are not taken seriously. I’d rather take information
f rom someone who looks like me. -Lisa, Junior Biochemistry
Major, Pre-Med
One participant described how she brings her White mother

to her doctor’s appointments to gain more credibility as a
patient. Alongside this sobering reality, one participant
explained that the social movements that occurred in the
summer of 2020 helped to bring more credibility to scientists
of color.
Most participants in the sample were also more trusting of

scientists who were more like themselves. However, partic-
ipants reported that men and people who are not of color tend
to be more trusted in the role of scientist by the larger society.
These findings are consistent with the Phenomenological
Variant Ecological Systems Theory (PVEST), which is an
identity-focused theory situated within culture and ecology as
it relates to human development and engagement.68 The
participants’ lived experiences and developing science identity
must account for the context in which they are learning.
Based on student interviews, it is believed that the learning

environment that was shaped by the culturally relevant
activities created a supportive academic structure that validated
students’ identities and experiences while allowing them to
embrace different ways of learning. Consistent with CRF, The
Beyond the Experiment modules allowed students to lead
discussions about chemistry that were centered on their
cultural backgrounds, interests, and families as Black women.
Students were able to share personal stories that allowed
elements of their individual, intersectional identities to be
expressed and demonstrate value for their culture while builing
community within the course. Students rated the modules as
shown in Table 3.

Science Identity

Carlone and Johnson proposed a model for science identity
that applies to underrepresented women in science.23 They
proposed that in addition to racial, ethnic, and gender
identities, science identity is informed by three factors:
performance, recognition, and competence. In the interviews,
students spoke about being recognized as a scientist, by
themselves and by others, and they discussed the level of
competency required to consider themselves as scientists.
Participants were asked, “What comes to mind when you hearFigure 3. Non-narrative summary of the composite interviews.
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the term scientist?” A prominent theme that emerged was that
a scientist conducts scientific research, asks questions, and
publishes. When asked, “Do you consider yourself a scientist”,
many participants agreed that they engage in scientific
behaviors. However, some of the students in the sample
were not comfortable embracing the title of scientist, despite
reportedly engaging in the activities that they reported makes
one a scientist. Some participants reported that they could
embrace the title once they graduated, attended graduate or
medical school, or started their careers. One student reported,

If I did a graduate school program, it would be easy for me
to say, yes, I’ve f inally reached that level once you reach a
certain level, like with a job or grad school. I think of myself
as a scientist in training. -Aisha, First Year, Chemistry
Major, Dual Degree-Engineer
Aisha went on to state,
I never felt like a scientist until I got to Spelman and I got
into this community. You know, there’s not a lot of Blacks in
STEM, there’s not a lot of Black women in STEM. So,
seeing myself represented, it is a good feeling and that is
something I want to advocate for and something I’m
passionate about because we def initely need more
representation. So, knowing that, I feel more conf ident in
myself in STEM, and as a scientist.
Another student added,
I try to [see myself as a scientist] now because in a
conversation in the organic chemistry lab last semester, at
which point are you a scientist? I think our professor said
when you see yourself, when you put yourself in the position
to be a scientist, when you are taking steps toward the career
that you want or when you have experience in particular
science f ields, you can kind of consider yourself a scientist so
I would say that I’m a budding scientist. -Denise, Third
Year Biology Major, Pre-Medicine
The statements are consistent with the notion that science

identity is a developmental process that unfolds over time and
that the environment informs the identity the individual
develops.69 By employing an intersectional and critical race
feminist framework that suggests that Black women are
susceptible to experiencing gendered racism, the findings
uncovered that the participants described here were not only
aware of the future opposition they may have to face, but they
also engender the belief that they will have to receive
additional training to be seen as credible or trustworthy
scientist. Participants in the sample were familiar with what
activities scientists engage in, and despite engaging in those
activities (e.g., developing a research question or hypothesis,
collecting and analyzing data, using the scientific method), the
students were not prepared to consider themselves scientists;
instead, they were more comfortable embracing the term
“scientist in training”. This observation is in line with what is
noted in the literature about science identity among under-
represented populations.70

Findings From Student Video Competition. For the
video competition, students shared their favorite remote
experiment, describing how the experiment works (techni-
ques/properties), its connections to everyday life. The
following quotes were extracted from the video submissions.
1. Experiment: The Extraction of Chlorophyll from

Spinach. The student indicated liking this experiment “because
it gave me a better understanding of the chemistry occurring in
everyday life”. The student went on to state, “the experiment
gave me ideas for how I could use things that are just lying around

my house in order to create science experiments at home,
traditionally before this I thought of science as being expensive
and having to be done in a laboratory but af ter this, I realized that
glassware that costs hundreds of dollars can easily be replaced with
just things you have lying around in your kitchen...Things like that
it really forced me to think outside the box and what I need in
order to make science happen.”

2. Experiment: The Extraction of Chlorophyll from
Spinach. Another student stated, “This semester in chemistry
forced us to look beyond our normal scope and examine the
chemistry that surround us...This experiment allowed me to see
that we can analyze the components of any organic compound,
there is organic chemistry everywhere around us. Doing these
experiments allowed me to share with my family what I’m doing in
the lab.”

3. Experiment: The Extraction of Chlorophyll from
Spinach. Another student stated, “so being able to actually use
what was created in the lab was something that was very dif ferent
than what I’ve experienced before everything is very conceptual and
practical but we lack application when we were in schools like real
world scenarios so being able to like understand what an extraction
does...” The student went on to state, “...so this is why that was
my favorite experiment and it was just interesting to be able to
interact with dif ferent things and feel like a chemist at home.”

4. Beyond the Experiment Module: Alternative Pain
Relievers. Another student stated, “We actually got to interview
people in our own homes so I got to talk to my family and I got to
ask them all about organic chemistry and natural pain remedies so
I interviewed my cousin xx who lives in Texas and she told me that
she uses lavender oil for her migraines and she rubs on her temples
like this and it makes her feel a whole lot better and so I was like
oh wow that is so interesting so I did some research...”

■ LESSONS LEARNED THAT CAN BE GENERALIZED
TO OTHER INSTITUTIONS

Nurturing science identity must be intentional early in a
student’s matriculation. However, students’ science identity is
not cultivated in isolation. Being thoughtful and intentional
about learning content, pedagogy, and learning environments
can impact students’ sense of self and their motivation to
engage in coursework. Diversifying STEM curriculum and the
scientists students learn about is one method of increasing
representation in STEM and also impacts identity formation.
Furthermore, allowing students to have experiences in the
classroom that intersect between their gender, ethnicity, and
the science curriculum is critical in inclusive teaching.

■ LIMITATIONS

The effort reported here used a self-report mixed methodology
of quantitative and qualitative data. There was a significant
amount of attrition from the pre- to postsurvey collection and
were, therefore, only able to provide descriptive results of the
survey data. In addition, the qualitative data were collected on
a smaller sample size, consistent with qualitative method-
ologies. Given the approach, the findings may not and are not
intended to be generalizable to a larger population. Instead, the
findings may be distinctive for Black women at the institution
but may have implications for those at other HBCUs and
historically white institutions. However, further research is
needed.
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■ CONCLUSION
While there have been efforts to make chemistry more
inclusive for students who have marginalized race and gender
identities, these individuals are still underrepresented in
STEM.71 Past research suggests that cultural, gender, and
racial stereotypes can impede student’s learning.72 Moreover, it
is argued that professors should move toward making STEM
classrooms more welcoming for women of color.73 The
approach described here allowed students to share their
personal stories and connect their learning and lived
experiences. The effort reported here leverages the CRP
framework to create laboratory-based learning activities and to
understand how engaging in these activities influenced
students’ self-concept as scientists.

■ IMPLICATIONS AND FUTURE RESEARCH
The outcomes contribute to the dearth of literature on Black
women in STEM, particularly around the concept of science
identity and incorporating diversity into the curriculum.
Continued research on Black women is warranted, and it is
believed that the findings can help contribute to future studies.
Interventions that promote the embracing of a science identity
should be explored to improve the outcomes of women with
other intersecting identities. In addition, placing the context of
the curriculum in a way that speaks to greater representation
and inclusivity is important for Black women, and other
women of color, to cultivate a science identity.
Laboratory-related activities were developed that allowed

students to demonstrate their relationship to the topic. In
doing so, students brought artifacts representing their
communities, families, experiences, and identities to bear on
multicultural discussions of these topics. This allowed students
to connect in a supportive learning environment that promoted
the relevance of science, student knowledge dissemination, and
nurtured their development as scientists. As such, the findings
reported herein demonstrate how the convergence of institu-
tional and societal factors impact and cultivate the develop-
ment of a science identity among Black women undergraduate
students attending a historically Black college.
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