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BACKGROUND 
Computer Science as a Foundational Literacy 
As technological innovation and advancement continues to impact all industries and sectors of the economy, influencing 
every aspect of our lives including how we work, learn, and communicate, computational literacy is critical for all students. 
Equitable access to computer science education is a critical national priority to address racial and economic disparities 
in the tech sector, to drive creativity, innovation and problem-solving, to and prepare a diverse tech workforce to meet 
the future needs of our economy, and to ensure students develop core computing literacies, while understanding social, 
cultural, and political impacts of technology. 

Inequality in Computer Science Education 
Despite the increased significance of computer science education, computational thinking, and computing literacy across 
all fields and occupations, access to computer science education is unequally distributed by race, gender, socioeconomic 
status, and geography. Just 47% of high schools in the U.S. offer computer science courses. Black, Latinx, and Native 
American students and students from low-income communities are significantly less likely to have access to CS courses 
in their schools. Moreover, while Black, Latinx, and Native American students comprise 43% of U.S. K-12 enrollment, 
they represent just 23% of students taking AP CS courses. Girls also face similar disparities, with only 29% of girls taking 
AP CS courses despite representing a greater percentage of the K-12 population. Black, Latinx, Native American and 
Pacific Islander students, low-income students, students with disabilities, and girls face additional barriers that impede 
their opportunity to participate in CS coursework. These barriers range from stereotypes about computing, lack of 
understanding of the discipline of computer science, to lower expectations for success, lack of inclusion and belonging 
in CS classroom environments, and lack of engaging and culturally relevant curriculum. Inequality in computer science 
education is situated within a context of significant historical inequality across societal institutions broadly, and in education 
specifically. Disparities in school funding and access to resources, such as broadband and technology devices, qualified 
and certified teachers, and rigorous STEM and computer science courses, limit students’ opportunities for educational 
success. More broadly, a history of systemic racism and inequality negatively impacts outcomes in education, employment, 
housing, income, wealth, health, and life expectancies of communities of color.

Toward an Equitable Future for Computer Science Education 
While much of the focus of broadening participation in computer science efforts has centered around increasing access to 
courses, access alone is insufficient and significant disparities remain. We believe that a multi-pronged approach centering 
racial justice is required to ensure meaningful participation, success, and matriculation in computer science education for 
students from all demographic backgrounds to close racial, gender, and socioeconomic equity gaps. This approach must 
address foundational educational disparities, create equitable policies at the federal, state and local levels, and invest 
deeply in the development of teachers, pedagogical practices, and curriculum that reflect and sustain students’ cultures, 
experiences, and interests. Yet, we know from our survey of 3,700 CS teachers that less than 60% of CS teachers felt 
equipped to utilize culturally relevant pedagogical practices, believed existing curricular resources were culturally relevant, 
or felt confident incorporating critical discussions of computing's role in society and driving inequality. Toward that end, 
this empirically and theoretically-driven framework articulates an approach for designing and implementing equitable and 
culturally responsive pedagogical practices within computer science classrooms. 

https://k12cs.org/wp-content/uploads/2016/09/K–12-Computer-Science-Framework.pdf
https://firebasestorage.googleapis.com/v0/b/summit-website-production.appspot.com/o/visions%2FSanto_Vogel_Ching_2019_CS4What_Diverse_Visions_of_Computer_Science_Education_in_Practice.pdf?alt=media&token=cd892dba-2859-4793-9250-59cda95e02bf
https://firebasestorage.googleapis.com/v0/b/summit-website-production.appspot.com/o/visions%2FSanto_Vogel_Ching_2019_CS4What_Diverse_Visions_of_Computer_Science_Education_in_Practice.pdf?alt=media&token=cd892dba-2859-4793-9250-59cda95e02bf
https://k12cs.org/wp-content/uploads/2016/09/K–12-Computer-Science-Framework.pdf
https://advocacy.code.org/2020_state_of_cs.pdf
https://advocacy.code.org/2020_state_of_cs.pdf
https://advocacy.code.org/2020_state_of_cs.pdf
https://mk0kaporcenter5ld71a.kinstacdn.com/wp-content/uploads/2021/05/KC21002_-CS-Teacher-Survey-Report_final.pdf
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A FRAMEWORK FOR CULTURALLY 
RESPONSIVE-SUSTAINING CS EDUCATION: 
Recognizing the need for a research-driven framework to design and implement equitable and culturally responsive-sustaining 
pedagogy within computer science classrooms, we have developed the Culturally Responsive-Sustaining CS Framework for 
K-12 computer science education. The Culturally Responsive-Sustaining CS Framework builds upon decades of theory and 
research on culturally relevant and responsive pedagogy across disciplines and was developed in partnership with researchers, 
practitioners, teachers, students, and other education advocates. The framework is intended to guide teacher preparation 
and professional development, curriculum development, and policies for developing a robust pipeline of CS teachers that will 
ultimately ensure greater adoption of culturally sustaining practices within computer science classrooms, close equity gaps in 
computer science, and improve the outcomes of marginalized students in computer science education. It is our intention that 
this framework will help to move the needle on equity in computer science education. We anticipate that the framework and its 
utilization will continue to evolve and be refined over time.

The process for developing, refining, and reviewing the framework was completed over a period of several months during 
2020 and 2021. The project team reviewed relevant literature and co-created a draft framework with members of the National 
Advisory Board (which consisted of nine dynamic thought leaders with expertise in racial equity, social justice, community 
building, and CS education). The framework draft was then reviewed and edited by the National Advisory Board, the National 
Student Leadership Team (comprised of nine high school students representing nine communities in seven states); CSTA Equity 
Fellows, K12 computer science teachers, national experts in equity, inclusive and culturally responsive K-12 teaching; and other 
leaders and scholars within the national K-12 computer science education community. 

    

There are two elements to this framework: 

01
A shared definition  
of culturally responsive-
sustaining computer 
science classroom 
pedagogy

02 
Articulated core 
components for 
implementing culturally 
responsive-sustaining 
computer science 
pedagogy
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Definition: Culturally Responsive-Sustaining 
CS Pedagogy
Culturally responsive-sustaining computer science pedagogy is situated within a context of racial, socioeconomic, and gender 
inequality in K-12 CS education. It articulates a strategy to move beyond increasing access to computer science courses and 
ensure all students have the opportunity to be inspired and engaged in computing education, develop critical computational 
skills, and have equitable opportunities to pursue computing careers and contribute to technological innovation. Culturally 
responsive-sustaining computer science pedagogy ensures that students’ interests, identities, and cultures are 
embraced and validated, students develop knowledge of computing content and its utility in the world, strong CS 
identities are developed, and students engage in larger socio-political critiques about technology’s purpose, potential, 
and impact. Culturally responsive-sustaining computer science pedagogy includes: the teacher’s instructional practice, the 
curriculum, resources, and activities used in the classroom, as well as the instructional design practices utilized by the teacher. 
Culturally responsive-sustaining computer science pedagogy is necessary but not sufficient to achieve equity in computer 
science education. It must be implemented alongside broader solutions to dismantle racism and inequity in education, 
employment, health, and the environment, all of which disproportionately negatively impact marginalized communities.

  

FRAMEWORK ELEMENT 01
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Six Core Components: 
The Six Core Components of the framework serve as guidance for any educators seeking to create culturally sustaining, 
equitable, and inclusive K-12 computer science classrooms. The core components are complemented by additional details 
about ways that these components can be enacted. It is our goal that a range of K-12 educators, including teachers, 
instructional coaches, administrators, and curriculum providers utilize these six core components to directly inform their 
instructional practices, curriculum development, and approaches to implementing equitable K-12 computer science education.

  

FRAMEWORK ELEMENT 02

01 02

03 05

04

06

Acknowledge Racism  
in CS and Enact  

Anti-Racist Practices

Student Voice, Agency,  
and Self-Determination  

are Prioritized in  
CS Classrooms

Create Inclusive  
and Equitable  
Classroom Cultures

Pedagogy and 
Curriculum are Rigorous, 
Relevant, and Encourage 

Sociopolitical Critiques

Diverse Professionals 
and Role Models Provide 

Exposure to a Range of 
CS/Tech Careers

Family and Community 
Cultural Assets are 

Incorporated into  
CS Classrooms
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The role of racism and  
white supremacy and  

its manifestation in 
computer science education 

is understood and 
acknowledged. Anti-racist 

practices and the decentering 
of whiteness are enacted 
within computer science 
courses and classrooms.

Educators explore their own identities (racial, gender, cultural, 
ethnic, linguistic, religious, socioeconomic, etc.) and their 
positions of privilege and power/oppression

Educators demonstrate awareness of white supremacy 
and racism in education, computing, and CS classrooms as 
well as commit to ongoing learning to understand systemic 
racism as a part of their commitment to anti-racist and 
trauma informed pedagogy 

Educators actively use language to call out racism and 
decenter whiteness in CS courses 

Educators explicitly teach and engage in anti-racist/anti-bias 
and trauma-informed practices in CS

Core COMPONENT COURSE OF ACTION

Educators actively and intentionally confront and dispel 
stereotypes and biases about the abilities and skills of students 
from groups marginalized in CS

Educators actively explore, understand, and reflect upon their 
own identities, positionality, power, and privilege, and how these 
constructs reside/operate within society and computer science

Educators honor and affirm students’ intersecting identities 
within curriculum, instructional practices, and classroom culture 
and support students’ navigation of CS and society at large

Educators intentionally recruit students with disabilities; Black, 
Native American, and Latinx students; girls; and non-binary 
students into CS courses

Educators help students explore their identities to develop CS 
projects that reflect their passions and interests  

Educators deliberately establish an accessible classroom 
community that recognizes, respects, and includes the voices, 
ideas, needs, and perspectives of all students by engagement 
in consistent class check-ins, advisory, and student feedback 
sessions

FRAMEWORK ELEMENT 02

01

02 Inclusive and equitable 
classroom cultures are  
co-created to cultivate 

meaningful learning 
experiences for students 
and ensure belonging for 

students from all backgrounds. 
Individual and collective 

identity exploration are utilized 
as tools to create inclusive 

classrooms, ensure belonging 
for all students, and  

ensure equity.
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Student voice, student 
agency, and self-

determination are valued, 
encouraged, and incorporated 

during the CS learning 
process. Student ideas and 
input are actively solicited 
from students to co-create 

classroom instruction.

Educators incorporate student voices and perspectives 
throughout the curriculum and classroom experience, 
engaging them as cultural experts  

Educators engage students as emerging experts to lead 
activities, support peer-to-peer teaching and learning, and 
encourage ongoing feedback 

Educators honor and respect the diverse ways that students 
process and learn information, striving to be mindful and 
inclusive in their engagement

Core COMPONENT COURSE OF ACTION

FRAMEWORK ELEMENT 02

04

Pedagogy and  
curriculum is rigorous — 

aligned to K-12 CS standards 
and high expectations are 

set for all students; relevant 
— authentic to students’ 

experiences, interests, and 
cultures; and examines 

current and historical  
socio-political contexts  

within which CS is situated.

Educators ensure curriculum is high-quality, rigorous, 
challenging, and aligned to state and national standards

Educators support students in learning about the history 
of their respective communities, honor their ethnicities 
and cultures, and incorporate their cultures, interests, and 
passions into the learning process  

Educators actively seek out vetted resources and regular 
opportunities to learn about the current and historical cultures 
of their students 

Educators utilize pedagogy and curriculum which equips 
students to critically examine technology and interrogate 
its role in society as well as its ethical, political, and societal 
implications

03
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Core COMPONENT COURSE OF ACTION

A diverse variety of  
experts are incorporated  

into the classroom (including 
researchers, community 

members, entrepreneurs, and 
tech leaders) to intentionally 

expose students to a variety of 
computing professionals and 

careers. Specific efforts are 
taken to identify role models 

from diverse identities, 
backgrounds, careers, and 

trajectories.

Educators expose students to a range of computing and 
technology-related careers, programs, and opportunities that 
are aligned to student interests

Educators actively build relationships with members of 
the local and national tech community who can lend their 
knowledge and expertise to the classroom experience

Educators actively seek out and recruit diverse guest speakers 
and experts representing underrepresented or marginalized 
groups in computing 

Educators leverage a variety of tech tools to introduce 
students to industry professionals and career pathways  
within their classroom, especially when in-person 
opportunities are a challenge 

06

FRAMEWORK ELEMENT 02

Educators value and consult with families and community 
members and incorporate their perspectives into the  
CS classroom 

Educators partner with community-based organizations 
to build interest in CS among students and families and 
encourage the learning of CS inside and outside of the 
classroom

Educators encourage and invite families and communities to 
engage in learning CS for their own knowledge and growth, as 
well as to support student learning 

Educators align CS content and instruction with in-school and 
out-of-school experiences, cultures, and perspectives

05 Families and  
communities — and  

their cultures and assets — are 
incorporated into the design 

of CS curriculum, classrooms, 
and learning opportunities. 

Families and community 
members are intentionally 

sought out  and included in the 
construction of CS classroom 

learning and activities.
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ABOUT US
The Equitable CS Initiative is a multi-year endeavor designed to create equitable computer science education experience for 
children and youth in grades K-12. We will achieve this through intentional and collaborative efforts that dismantle racism and 
bias; center CS learning on student assets, culture, and experience; and elevate the value that families and communities bring 
to the learning process. There are six different elements in this project: (1) A shared definition of culturally sustaining computer 
science classroom pedagogy, (2) An articulated set of core components for implementing culturally sustaining computer 
science pedagogy, (3) An articulated set of competencies for students in the computer science classroom, (4) A series of 
rubrics/scorecards to examine whether culturally sustaining instruction is being implemented at the classroom, school, and 
system level, (5) A set of modules providing a comprehensive examination of each core practice of the framework, and (6) 
A virtual professional learning community for teachers to share, learn, and grow while implementing this framework. This 
initiative is guided by an Advisory Board of CS education experts, a student leadership team, and is informed by and builds 
upon empirical and theoretical research literature. Ultimately, we aim to ensure CS educators are equipped with resources 
and strategies needed to create and develop engagement, identity, and persistence in computing pathways for Black, Latinx, 
Native American, gender non-binary students, and girls to ensure they have equitable opportunities to pursue computing 
pathways in K-12, college, and career.  

The Kapor Center aims to enhance diversity and inclusion in the technology and entrepreneurship ecosystem through 
increasing access to CS and STEM education, advancing diversity and inclusion in tech companies, and investing in 
community organizations, diverse entrepreneurs, and gap-closing social ventures. The Equitable CS Initiative is one of our  
key initiatives and part of a broader focus on equity in computer science education. 

https://www.kaporcenter.org/equitablecs/
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 APPENDIX 1. Key terms
Culturally Relevant Pedagogy: Culturally relevant pedagogy includes three core principles: (1) academic achievement, 
(2) cultural competence, and (3) critical consciousness. Culturally relevant teaching must develop students academically, 
demonstrate a willingness to nurture and support cultural competence, and support the development of a sociopolitical or 
critical consciousness (Ladson-Billings, 1995).

Culturally Responsive Pedagogy: Culturally responsive pedagogy is defined as a framework for teaching that uses cultural 
knowledge, prior experiences, frames of reference, and performance styles of ethnically diverse students to make learning 
encounters more relevant and effective for them (Gay, 2010). Culturally responsive pedagogy is enacted in instructional 
techniques, instructional materials, student-teacher relationships, classroom climate, and self-awareness to improve learning for 
students.

Culturally Sustaining Pedagogy: Culturally sustaining pedagogy builds upon culturally relevant and responsive pedagogy. It 
seeks to perpetuate and foster linguistic, literate, and cultural pluralism (i.e., preserves the unique cultural identities and histories 
of all students) as part of the democratic project of schooling and sustains the cultural practices of communities of color (Paris 
and Alim, 2017).

Culturally Responsive Computing: Culturally responsive computing, whose roots are based in culturally responsive teaching 
is defined as, “a strategy constructed to engage culturally and linguistically diverse youth, concerned with empowerment, 
transformation, validation, comprehension, multidimensionality and emancipation.” CRC proposes five tenets: (1) All students 
are capable of digital innovation, (2) The learning context supports transformational use of technology, (3) Learning about one’s 
self along various intersecting sociocultural lines allows for technical innovation, (4) Technology should be a vehicle by which 
students reflect and demonstrate understanding of their intersectional identities, (5) Barometers for technological success 
should consider who creates, for whom, and to what ends rather than who endures socially and culturally irrelevant curriculum 
(Scott, Sheridan, and Clark, 2015).

Culturally Responsive-Sustaining Computer Science Pedagogy: Culturally responsive-sustaining CS pedagogy builds upon 
culturally relevant, responsive, and sustaining pedagogies and culturally responsive computing to articulate a clear framework 
for equitable and inclusive computer science teaching and learning. Culturally responsive-sustaining computer science 
pedagogy ensures that students’ interests, identities, and cultures are embraced and affirmed,  students develop knowledge of 
computing content and its utility in the world, students develop strong CS identities, student, family, and community voices and 
experiences are validated, and that students engage in the larger socio-political critiques about technology’s purpose, potential, 
and impact. Culturally responsive-sustaining computer science pedagogy offers six core practices: (1) understanding the role 
and impact of racism and inequality in CS, (2) developing classroom culture must be inclusive and equitable for all students, (3) 
usage of high quality CS curriculum that is relevant to the experiences and interest of students, (4) student voice is validated, 
affirmed, and amplified within the CS classroom, (5) intentional inclusion of students’ families and the school community 
within the CS classroom (6) diverse variety of experts and computing role models purposefully incorporated into the classroom 
learning experience. 

Computer Science: Computer science is defined by the Association for Computing Machinery as the “study of computers and 
algorithmic processes, including their principles, their hardware and software designs, their implementation, and their impact 
on society.”  Computing is a broad term defined by the Association for Computing Machinery as “any goal-oriented activity 
requiring, benefiting from, or creating computers... including five sub-disciplines of computer science, computer engineering, 
information systems, information technology and software engineering.” The terms computing, computer science, and the 
abbreviation "CS" are used interchangeably throughout this framework.
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 APPENDIX 2. references
Computer Science Education Frameworks:

•	 K-12 Computer Science Framework 
•	 CSTA Standards for CS Teaching  
•	 CS for CA: CS Equity Guide 
•	 Code.org Nine Policy Ideas to Make CS Fundamental in K-12 
•	 The Teacher Accessibility, Equity & Content (TEC) Rubric for Evaluating Computing Curricula
•	 CS Visions: Diverse Visions of CS Education in Practice 

Culturally Relevant and Responsive Frameworks and Rubrics: 
•	 Culturally Responsive-Sustaining Education Framework (New York State Department of Education)
•	 Culturally Responsive Curriculum Scorecard (NYU/Steinhardt)

Culturally Relevant/Responsive/Sustaining Research and Theory
•	 Toward a Theory of Culturally Relevant Pedagogy (Ladson-Billings, 1995)
•	 Culturally Responsive Teaching: Theory, Research, and Practice (Gay, 2000)
•	 Culturally Responsive Teaching and the Brain (Hammond, 2014)
•	 Culturally Sustaining Pedagogy : A Needed Change in Stance, Terminology, and Practice (Paris, 2012)
•	 Culturally Sustaining Pedagogy: A Critical Framework for Centering Communities (Alim, Paris & Wong, 2020) 
•	 Cultivating Genius: An Equity Framework for Culturally and Historically Responsive Literacy (Muhammad, 2020)
•	 Guide to Racial Justice & Abolitionist Social and Emotional Learning (Abolitionist Teaching Network)
•	 We Want To Do More Than Survive: Abolitionist Teaching and the Pursuit of Educational Freedom (Love, 2020)
•	 Cultural Revitalizing Pedagogies: Critical Culturally Sustaining/Revitalizing Pedagogy and Indigenous Education 

Sovereignty, (McCarty & Lee, 2014)
•	 But That’s Just Good Teaching! The Case for Culturally Relevant Pedagogy (Ladson-Billings, 2009)
•	 Culturally Responsive Teaching as an Ethics and Care Based Approach to Urban Education (Shevalier & McKenzie, 2012)
•	 Educating All Students: Creating Culturally Responsive Teachers, Classrooms, and Schools (Brown, 2014)
•	 Operationalizing Culturally Relevant Pedagogy: A Synthesis of Classroom-Based Research (Morrison et al., 2008)

Culturally Relevant/Responsive/Sustaining CS/STEM Education
•	 Culturally Responsive Computing: A Theory Revisited (Scott, et al., 2015) 
•	 Culturally Relevant CS Pedagogy: From Theory to Practice (Madkins et al., 2020) 
•	 Culturally Responsive Computing As A Brokerage: Toward Asset Building With Education-Based Social Movement (Lachney, 2016)
•	 Toward Culturally Responsive Computing Education (Eglash et al., 2013)
•	 Animal tlatoque: Attracting Middle School students to Computing Through Culturally-Relevant Themes (Franklin et al., 2011) 
•	 Attracting Native Americans to Computing (Varma, 2009)
•	 Bridging the Diversity Gap in Computer Science with a Course on Open Source Software (Weng & Murphy, 2018)
•	 Assuming Brilliance: A decriminalizing approach to education African American and Latino boys in elementary school 

STEM settings (Basile & Lopez, 2018)
•	 Creating Access and Opportunity: Preparing African-American male students for STEM trajectories PreK-12 (Wright et al.,2016) 
•	 Computational Thinking for All: Pedagogical Approaches to Embedding 21st Century Problem Solving in K-12 Classrooms 

(Yadav, 2016)
•	 Cultural stereotypes as gatekeepers: increasing girls’ interest in computer science and engineering by diversifying 

stereotypes (Cheryan et al., 2015)
•	 Democratizing computer science knowledge: transforming the face of computer science through public high school 

education (Ryoo et al., 2012)
•	 Increasing Diversity in K-12 Computer Science: Strategies from the Field (Goode, 2008)
•	 This is What Diversity Looks Like: Making CS Curriculum Culturally Relevant for Spanish-speaking Communities  

(Miranda et al., 2019)

https://k12cs.org
https://www.csteachers.org/page/standards-for-cs-teachers
https://csforca.org/wp-content/uploads/2020/11/CSEquityGuide_Sep2020-2.pdf
https://code.org/files/Making_CS_Fundamental.pdf
https://www.canonlab.org/the-tec-rubric
https://www.csforall.org/visions/#:~:text=Diverse%20Visions%20of%20Computer%20Science,tool%20for%20deliberation%20and%20design.
http://www.nysed.gov/bilingual-ed/culturally-responsive-sustaining-education-framework
https://steinhardt.nyu.edu/metrocenter/ejroc/culturally-responsive-curriculum-scorecard
https://d1wqtxts1xzle7.cloudfront.net/47852424/Toward_a_Theory_of_Culturally_Relevant_P20160806-10082-1ijrmxn.pdf?1470550824=&response-content-disposition=inline%3B+filename%3DToward_a_Theory_of_Culturally_Relevant_P.pdf&Expires=1623110086&Signature=WkQMyEhh9Kly71QT2sXDngZU0ZvJ~wJ8wKOk2l7xKl-AdTh~wDNmcGUKE94bNPy4NJKBER4kYwz~5qkgNrwTRhwBKpSs95SD3jVvE38QsiPG3wehv6C1MXtCUnko7xsfodfI6gt-j7hR~febaivQyKOAh-HfcZ10rEbS-sTiG1XuLnZg2kSt4oTCvqKeNr2Qgcy1g3DD9OOUrAaigKlm8u0BgD08jwjh~KXpW1rt2x6hDTjBDLoedorZRa4VrgHBAhSoHnDszXnlKY4LjoyvOTo0aK8In0cm8D1jemLAY2d~ib3U0AuQrtmQQGBWcNbzQSSJXnw0S-7-AB-Fb2p8LQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://us.corwin.com/en-us/nam/culturally-responsive-teaching-and-the-brain/book241754
http://vorcreatex.com/wp-content/uploads/2016/03/Culturally-Sustaining-Pedagogy-Advancing-culturally-relevant-teaching.pdf
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203774977-18/culturally-sustaining-pedagogy-samy-alim-django-paris-casey-philip-wong
https://www.amazon.com/Cultivating-Genius-Culturally-Historically-Responsive/dp/1338594893
https://abolitionistteachingnetwork.org/guide
https://www.penguinrandomhouse.com/books/622408/we-want-to-do-more-than-survive-by-bettina-love/
http://whereareyouquetzalcoatl.com/mesofigurineproject/EthnicAndIndigenousStudiesArticles/McCartyAndLee2014.pdf
https://nationalequityproject.files.wordpress.com/2012/03/ladson-billings_1995.pdf
https://journals.sagepub.com/doi/10.1177/0042085912441483
https://journals.sagepub.com/doi/10.1177/10534512070430010801
https://www.tandfonline.com/doi/abs/10.1080/10665680802400006?journalCode=ueee20
https://eric.ed.gov/?id=EJ1078867
https://ieeexplore.ieee.org/document/8985773
https://par.nsf.gov/servlets/purl/10039653
https://www.researchgate.net/publication/258198650_Culturally_Responsive_Computing_in_Urban_After-School_Contexts_Two_Approaches
https://www.researchgate.net/publication/234801355_Animal_tlatoque_Attracting_middle_school_students_to_computing_through_culturally-relevant_themes
https://dl.acm.org/doi/10.1145/1536616.1536650
https://ieeexplore.ieee.org/document/8491720
https://www.dl.begellhouse.com/journals/00551c876cc2f027,024da55e7e21d2ce,62b5141d2826d86b.html
https://eric.ed.gov/?id=EJ1165581
https://link.springer.com/article/10.1007/s11528-016-0087-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4323745/
https://www.tandfonline.com/doi/abs/10.1080/17439884.2013.756514?journalCode=cjem20
https://dl.acm.org/doi/abs/10.1145/1352322.1352259
https://dl.acm.org/doi/10.1145/3287324.3287339
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Equity, Inclusivity and Racism in Schools and CS/STEM
•	 Ambient Belonging: How Stereotypical Cues Impact Gender Participation in Computer Science (Cheryan et al., 2009)
•	 Avoiding Racial Equity Detours (Gorski, 2019)
•	 An Ecological Model of STEM Education: Operationalizing STEM for all (Basham et al., 2010)
•	 Guide to Inclusive Computer Science Education (Microsoft, 2019)
•	 Eliminating Racism in the Classroom (Morgan, 2021)
•	 Embedding and Sustaining Inclusive Practices in STEM (McPherson et al., 2019)
•	 Exploring Intersectionality in Education: The Intersection of Gender, Race, Disability, and Class (Petersen, 2006)
•	 Good Teaching? An Examination of Culturally Relevant Pedagogy as an Equity Practice (Schmeichel, 2012)
•	 Humanizing Pedagogy: Beliefs and Practices on the Teaching of Latino Children (Huerta, 2011)
•	 Inclusive STEM High School Design: 10 Critical Components (Peters-Burton et al., 2014)
•	 Influencing Middle School Girls to Study Computer Science Through Educational Computer Games (Stewart-Gardiner, 2013)
•	 Schools as Racial Spaces: Understanding and Resisting Structural Racism (Blaisdell, 2016)
•	 Take Space, Make Space: How Students Use Computer Science to Disrupt and Resist Marginalization in Schools  

(Ryoo et al, 2020)
•	 The Computer Science Teacher Landscape: Results of a Nationwide Teacher Survey (Koshy et al, 2021)
•	 Understanding STEM Education and Supporting Students Through Universal Design for Learning (Basham & Marino, 2013)
•	 Weaving Cultural Relevance and Achievement Motivation into Inclusive Classroom Cultures (Kumar et al., 2018)

Ethical and Sociopolitical Considerations in CS
•	 Ethics, Identity, and Political Vision: Toward a Justice-Centered Approach to Equity in Computer Science Education  

(Vakil, 2018)
•	 Embedded EthiCS: Integrating Ethics Broadly Across Computer Science Education (Groscz et al., 2018)
•	 It’s About Power: A Call to Rethink and Equity in Computing Education (Vakil & Higgs, 2019)
•	 Culturally Situated Design Tools: Ethnocomputing from Field Site to Classroom (Eglash et al., 2006)
•	 Exploring Politicized Trust in a Racially Diverse Computer Science Classroom (Vakil & Mckinney de Royston, 2019)
•	 Let’s Teach Computer Science Majors to be Good Citizens. The Whole World Depends on It. (Núñez et al., 2021)
•	 Race After Technology: Abolitionist Tools for the New Jim Code (Benjamin, 2020)
•	 Algorithms of Oppression: How Search Engines Reinforce Racism(Noble, 2018)

Developing Student Voice, Agency, and Identity in the Classroom and Computing: 
•	 Connecting Computer Science Education to Students’ Passions: A Critical Step Toward Supporting Equity in CS Education 

(Ryoo et al, 2019) 
•	 A threat in the air. How stereotypes shape intellectual identity and performance (Steele, 1997)
•	 Leveraging Technology: How Black girls enact critical digital literacies for social change (Garcia et al, 2020)
•	 A qualitative investigation of factors promoting the retention and persistence of students of color in STEM  

(Palmer et al., 2011)
•	 Willing, Able and Unwanted: High School Girls’ Potential Selves in Computing (Kelly et al., 2013)

Community Perspectives and Funds of Knowledge 
•	 Leveraging Local Resources and Contexts for Inclusive CS Classrooms: Reflections from Experienced High School 

Teachers Implementing E-Textiles (Shaw et al, 2020)
•	 Elaborating Funds of Knowledge: Community-Oriented Practices in International Context (Moll, 2019)
•	 Parent Involvement, African American Mothers, and the Politics of Education Care (Cooper, 2009)
•	 Prevention through Collaboration: Family Engagement With Rural Schools and Families Living in Poverty (Blitz et al., 2018) 
•	 Funds of Knowledge for Teaching: Using a Qualitative Approach to Connect Homes and Classrooms (Moll et al., 2005)
•	 Funds of Knowledge and Discourse and Hybrid Space (Barton, 2008)

https://pubmed.ncbi.nlm.nih.gov/19968418/
http://www.ascd.org/publications/educational-leadership/apr19/vol76/num07/Avoiding-Racial-Equity-Detours.aspx
https://www.researchgate.net/publication/275353988_An_ecological_model_of_STEM_education_operationalizing_STEM_for_all
https://csteachers.org/documents/en-us/2730df36-1cb1-422b-ba2f-afe033750b2e/1/
http://www.edchange.org/multicultural/papers/racism_morgan.html
http://oro.open.ac.uk/60803/
https://scholarworks.uni.edu/etd/327/
https://www.tandfonline.com/doi/abs/10.1080/00220272.2011.591434
https://eric.ed.gov/?id=EJ924661
https://eric.ed.gov/?id=EJ1022333
https://dl.acm.org/doi/abs/10.5555/2460156.2460174
https://eric.ed.gov/?id=EJ1083021
https://www.tandfonline.com/doi/abs/10.1080/08993408.2020.1805284?journalCode=ncse20
https://mk0kaporcenter5ld71a.kinstacdn.com/wp-content/uploads/2021/05/KC21002_-CS-Teacher-Survey-Report_final.pdf
https://journals.sagepub.com/doi/10.1177/004005991304500401
https://www.tandfonline.com/doi/abs/10.1080/00461520.2018.1432361?journalCode=hedp20
https://meridian.allenpress.com/her/article-abstract/88/1/26/32210/Ethics-Identity-and-Political-Vision-Toward-a?redirectedFrom=fulltext
https://dash.harvard.edu/handle/1/37622301
https://www.researchgate.net/publication/331963219_It's_About_Power_A_Call_to_Rethink_Ethics_and_Equity_in_Computing_Education
https://www.researchgate.net/publication/249423501_Culturally_Situated_Design_Tools_Ethnocomputing_from_Field_Site_to_Classroom
https://www.tandfonline.com/doi/abs/10.1080/13613324.2019.1592846?journalCode=cree20
https://www.edsurge.com/news/2021-03-15-let-s-teach-computer-science-majors-to-be-good-citizens-the-whole-world-depends-on-it
https://www.ruhabenjamin.com/race-after-technology
https://nyupress.org/9781479837243/algorithms-of-oppression/
https://centerx.gseis.ucla.edu/wp-content/uploads/2019/05/Student-Passions_Interests-in-CS-Learning-Contexts-Working-Paper_03192019.pdf
https://centerx.gseis.ucla.edu/wp-content/uploads/2019/05/Student-Passions_Interests-in-CS-Learning-Contexts-Working-Paper_03192019.pdf
https://pubmed.ncbi.nlm.nih.gov/9174398/
https://www.tandfonline.com/doi/abs/10.1080/17439884.2020.1773851
https://www.jstor.org/stable/41341155
https://www.semanticscholar.org/paper/WILLING%2C-ABLE%2C-AND-UNWANTED%3A-HIGH-SCHOOL-GIRLS%27-IN-Kelly-Dampier/c16637d2d270ead4d52ba389f41adbc2bf822df6
https://www.tandfonline.com/doi/full/10.1080/08993408.2020.1805283?src=recsys
https://journals.sagepub.com/doi/full/10.1177/2381336919870805xt
https://www.tandfonline.com/doi/abs/10.1080/10665680903228389
https://journals.sagepub.com/doi/10.1606/1044-3894.4306
https://www.taylorfrancis.com/chapters/edit/10.4324/9781410613462-9/funds-knowledge-teaching-using-qualitative-approach-connect-homes-classrooms-luis-moll-cathy-amanti-deborah-neff-norma-gonz%C3%A1lez
https://onlinelibrary.wiley.com/doi/abs/10.1002/tea.20269
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Project-Based Pedagogy & Curriculum
•	 Project-Based Teaching Practices for K-12 (PBLWorks)
•	 Attitudes towards STEM in a project-based learning environment (Tseng et al., 2013)
•	 How STEM Project-Based Learning affects high, middle, and low achievers differently: The impact of student factors on 

achievement (Han et al., 2014)
•	 Learning-Goals-Driven Design Model: Developing Curriculum Materials that Align with National Standards and Incorporate 

Project-Based Pedagogy (Krajcik et al., 2008) 
•	 Middle School Students’ Self-Efficacy, Attitudes, and Achievement in a Computer-Enhanced Problem-Based Learning 

Environment (Liu et al., 2006)
•	 Project-Based Learning: A Primer (Solomon, 2003)
•	 Using Problem-Based Learning Software with At-Risk Students (Samsonov et al., 2006)

 APPENDIX 3. additional resources
•	 AccessCSforAll
•	 Addressing Race and Trauma in the Classroom
•	 Common Sense Media Digital Citizenship Curriculum and Lessons 
•	 CSforAll 
•	 ComputerScience.org
•	 Computer Science Education Week
•	 Culture in the Classroom — PD Resource for Teachers, Teaching Tolerance
•	 Digital Learning Day Activities and Resources 
•	 Discovering My Identity: Lesson Plan  
•	 Embedded EthiCS 
•	 Nepris
•	 REAL-CS Initiative
•	 RoadTripNation
•	 Tool Kit: Identity Development
•	 Universal Design for Learning
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https://my.pblworks.org/resource/document/project_based_teaching_rubric
https://link.springer.com/article/10.1007/s10798-011-9160-x
https://www.researchgate.net/publication/271658486_HOW_SCIENCE_TECHNOLOGY_ENGINEERING_AND_MATHEMATICS_STEM_PROJECT-BASED_LEARNING_PBL_AFFECTS_HIGH_MIDDLE_AND_LOW_ACHIEVERS_DIFFERENTLY_THE_IMPACT_OF_STUDENT_FACTORS_ON_ACHIEVEMENT
https://www.researchgate.net/publication/30858227_Learning-goals-driven_design_model_Developing_curriculum_materials_that_align_with_national_standards_and_incorporate_project-based_pedagogy
https://eric.ed.gov/?id=EJ735721
https://free.openeclass.org/modules/document/file.php/ENG155/Projects%20online/PBL-Primer-www_techlearning_com.pdf
https://www.tandfonline.com/doi/abs/10.1300/J025v23n01_10
https://www.washington.edu/accesscomputing/accesscsforall
https://www.commonsense.org/education/digital-citizenship/curriculum
https://www.csforall.org/
https://www.computerscience.org/
https://csedweek.org/
https://www.tolerance.org/professional-development/culture-in-the-classroom
https://digitallearningday.org/
https://www.tolerance.org/classroom-resources/tolerance-lessons/discovering-my-identity
https://embeddedethics.seas.harvard.edu/
https://www.nepris.com/home/v4
https://centerx.gseis.ucla.edu/computer-science-equity-project/real-cs/
https://roadtripnation.com/roadmap
http://actforyouth.net/adolescence/toolkit/identity.cfm
https://udlguidelines.cast.org/

