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Overall Poster Session Abstract (120 words) 
Efforts to broaden participation in computing are addressing how systemic school structures, 
educator preparation, and curriculum can provide inclusive learning spaces for all students. The 
emerging multiplicity of scholarship in computer science (CS) education forwards diverse 
voices, perspectives, and positionalities, and together, provide a rich set of evidence-based 
narratives that can transform K-12 policies and practices. The eleven posters featured in this 
session bring together CS projects with varying methodologies focused on equity-oriented 
pedagogies and learning for all youth across the US, and each poster addresses how: (1) equity is 
being defined; (2) specific project and research efforts are impacting equity; and (3) efforts to 
inform teacher practice with attention to multimodality and diverse voices in research 
methodology and dissemination. 
 
Overall Poster Session Overview (497 words) 
Introduction 

The Computer Science for All Movement is taking over the nation and world as 
administrators, educators, parents, students, and researchers recognize the pressing need to 
democratize access to quality computing education for all students. International educational 
policies around Computer Science (CS) reflect a shift away from designating CS as an 
enrichment subject in schools, toward ensuring all students experience quality CS learning. This 
effort to broaden participation in computing is a united response to research revealing that youth 
of color and females have been systematically denied access to CS courses, especially in low-
income schools, resulting in segregated CS education and career pathways (Margolis et al., 
2017).  

The variety of efforts to broaden participation in computing—with the creation of new 
curricula, teacher education programs, policy, and assessments—has led to a growing body of 
research focused on equity in CS education. Yet questions remain about the impacts of CS for 
All efforts on historically underrepresented students’ experiences and engagement with CS, 
teachers’ perceptions of their roles in broadening participation in computing, pedagogical 
practices for inclusive CS learning, and structures/policies impacting teaching and learning.  
 
Session Overview and Objectives 

Responding to AERA 2019’s call to challenge the siloes separating our various CS for 
All efforts, this session seeks to build conversation across diverse stakeholders from the most 
current CS education research projects focused on issues of equity. Representing a range of 
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methodologies and contexts across the US that seek to have direct impact on supporting equity-
oriented pedagogies and learning experiences for all youth, presenters will share how: (1) equity 
is being defined in their research/program; (2) their CS for All efforts impact equity issues in CS 
education; and (3) they directly inform the development of professionals and their practice by 
attending to multimodality and diversity of voice in their methodology and/or approach to 
dissemination of findings. Together we hope to develop a shared understanding for the multitude 
of ways we can build narratives across different research efforts that positively impact 
computing learning for all. 
 
Session Structure 
 This poster session, featuring 12 different projects, will open with a 5-minute 
introduction to the session, followed by one-minute overviews from each poster presenter. 
During the next 25 minutes, half the presenters will share key efforts/findings—allowing time for 
other presenters to visit their colleagues’ posters and learn with one another—followed by 
another 25 minutes featuring the other half of the presenters. We will close with a 20-minute 
reflection and Q&A led by the discussant.  
 
Scholarly Significance 
 As computing changes the way we live, study, and work, we must be mindful of who has 
access and opportunity to innovate and create with these technologies. Broadening participation 
in computing requires that we build on students’ cultural knowledge and effective teacher 
pedagogy in ways that bring together diverse voices across the CS education landscape. To truly 
achieve CS for All, scholars and practitioners must inform each other’s work through a lens of 
equity, inclusion, and narratives from communities that have been historically marginalized. 
 
 
 

INDIVIDUAL POSTER DESCRIPTIONS 
 
 
Poster #1 Title: Translanguaging as a frame for more equitable computer science learning 
 
Poster #1 Authors:  
Christopher Hoadley, New York University, aera2019@tophe.net; 
Sara Vogel, CUNY, svogel@gradcenter.cuny.edu; 
Laura Ascenzi-Moreno, CUNY, lascenzimoreno@brooklyn.cuny.edu; 
Kate Menken, CUNY, KMenken@gc.cuny.edu  
 
Poster #1 Summary (494 words):  

One of the great challenges in the goals of “CS for All” is conceptualizing what the 
inclusiveness implied by “All” means. Our project uses the concept of translanguaging (García & 
Li Wei, 2014) both as an explanatory framework to understand how learners leverage their 
linguistic resources into new activities such as reading and writing computer code, and as a 
pedagogical framework to support a diversity of learners’ linguistic backgrounds. In this poster, 
we describe challenges for including learners who are emergent bilinguals in the CS for All 
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movement, and ways our approach to inclusion addresses these, and might apply to monolingual 
learners as well.  

Traditionally, learners who are linguistic minorities are marginalized by schooling. 
Emergent bilinguals make up a significant portion of the school population nationally and 
especially in New York City where 41% of students speak a language other than English at home 
(Office of English Language Learners, 2013). Translanguaging pedagogy, an outgrowth of 
translanguaging theory, is a framework for supporting learners to leverage the breadth of their 
linguistic resources (García, Johnson, & Seltzer, 2017). 

Our project uses translanguaging pedagogy and a technique from computer science, 
literate programming (Knuth, 1984), to support CS Education in bilingual New York City 
middle schools. In line with the translanguaging pedagogy approach, rather than creating a 
“Spanish CS” and an “English CS” curriculum, our project works with teachers to co-design 
units that can draw on and utilize students’ diverse linguistic backgrounds. Teachers and 
researchers create units that use the multilingual Scratch programming language, resources in 
English, Spanish, and other languages, and other communicative resources to help incorporate 
computing in their school subjects.  We present data from one bilingual Language Arts 
classroom in which students wrote software simulating interviewing a character in a story; both 
the characters and the interviewers could use whatever language was appropriate. In several 
cases, this led to students collaborating and peer teaching using a variety of translanguaging 
strategies including drawing on multiple named languages, gestures, drawings, and the code 
itself.  

In developing approaches to build on the variety of linguistic resources students bring to 
their learning, we incorporate the perspective of Gutiérrez and Rogoff (2003) which cautions 
against seeing diversity as simply demographic, while not respecting the individual histories 
learners bring. In our setting, emergent bilingual students are not monolithic. They vary in terms 
of their age, race, genders, schooling histories, and immigration experiences. Some have 
experience reading and writing the standard named languages of school, others may be more 
comfortable using oral varieties common to their communities or home countries. By creating 
opportunities for students learning to code to bring their strengths in language -- whatever those 
strengths are -- we hope to build a more inclusive model for computer science education. Also, 
we have seen emergent bilinguals translanguage not only using English and Spanish words, but 
also using other semiotic resources such as code blocks, keywords and gesture to express 
themselves. This suggests even monolingual students may benefit from our approach. 
 
 
Poster #2 Title: Toward Using Virtual Identities in Computer Science Learning for Broadening 
Participation 
 
Poster #2 Authors:  
Sneha Veeragoudar, MIT, sneha.veeragoudar@mit.edu;  
Maya Wagoner, MIT, mayawagon@gmail.com;  
Dominic Kao, MIT, dkao@mit.edu;  
Danielle Olson, MIT, dolson@mit.edu;  
Laurel Carney, MIT, carneylaurel@gmail.com;  
Aziria Rodriguez, adrodar@gmail.com;  
Fox Harrell, MIT, fox.harrell@mit.edu;  
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Poster #2 Summary (499 Words):  

This paper presents an overview of key aspects of our computer science education 
project. It elaborates in-workshop breakout groups not yet reported elsewhere and summarizes 
key outcomes. Our research seeks to discover best practices for using avatars to enhance 
performance, engagement, and STEM identity development for diverse public middle and high 
school computer science students. At sites of our research we run workshops in which students: 

•   learn computer science in fun, relevant ways, and 
•   develop self-images as computer scientists. 

Our workshops involve eliciting student-generated themes, questions, challenges, and goals. This 
process includes taking an anti-deficit ideological stance on students and their achievement. We 
have also developed our own custom platform called [BLINDED], used in the workshops, that 
allows students to explore their own ideas by creating customized games while learning about 
human-computer interaction, web design, privacy, coding, debugging, and more (we utilize 
aspects of the nationally recognized Exploring Computer Science (ECS) curriculum). Students 
ideas were guided within the context of the following set of topics: 

a.  how companies make money off your data (Mo’ Money, Mo’ Problems) 
b.  how people are represented in computer science (Stereotypes) 
c.  how people and companies manage privacies and related issues (Surveillance) 
d.  how we socialize with others online (Social Connections) 

 Student discussion of these topics was facilitated with students ultimately choosing which topic 
to focus their own game on. They then were led through a paper prototyping process in which 
they brainstormed themes, consolidated ideas, conceptualized their own game, then coded it. 
Subsequently, they went through a round of quality assurance by exchanging their games with 
other student participants who gave feedback. All students then refined their game based on the 
feedback and presented their game to the group. 

A core component of [BLINDED] is our game for learning programming called 
[BLINDED] in which play requires learning building blocks of coding. Ultimately, we approach 
STEM education and access to high quality, relevant learning opportunities as a social justice 
issue of our time. 
  Using qualitative, quantitative, and AI/machine learning analysis techniques, we have 
already formulated a few best practices and guidelines when it comes to avatar use in education. 
We have also systematically explored the impacts of different avatar types on users, beginning 
with distinctions between anthropomorphic vs. non-anthropomorphic avatars, user likeness vs. 
non-likeness avatars, and other conditions informed by insights from the learning sciences and 
sociology in crowd-sourced studies (with over 10,000 participants). 
  Taken together, our studies have revealed that avatars can support, or harm, student 
performance and engagement. A few notable trends are: 

1) ‘role model’ avatars (in particular scientist avatars) are positively effective, 
2) ‘likeness’ avatars (avatars in a user’s likeness) are not always positively effective,  
3) simple ‘abstract’ avatars (such as geometric shapes) are especially positively effective 

when the player is undergoing failure, e.g., ‘debugging,’ and 
4) ‘successful likeness’ avatars that look like the user when doing well and appear 

‘abstract’ otherwise are very positively effective. 
In summary, our poster elaborates key design features and a summary of project results. 
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Poster #3 Title: Race(ing) to CS for All: Disrupting Colorblind Discourse in Professional 
Development 
 
Poster #3 Authors:  
Joanna Goode, University of Oregon, goodej@uoregon.edu 
Stephany Runninghawk Johnson, University of Oregon, stephany@uoregon.edu  
Allie Ivey, University of Oregon, aeckert@uoregon.edu 
Max Skorodinsky, University of Oregon,  makseem@uoregon.edu 
Jean J. Ryoo, University of California, Los Angeles, jeanryoo@ucla.edu 
 
Poster #3 Summary (456 words):  

Efforts to broaden participation in computers science often focuses on developing teacher 
knowledge in computing so that more students, and more diverse groups of students, have 
increased access to computer science learning. Yet, without explicitly addressing issues of 
inequities linked to race and opportunity, school reform initiatives fail to achieve the goals of 
desegregation and instead perpetuate the racist myth of ‘separate and equal’ (Cochran-Smith, 
1995; Wells, 2014; Bonilla-Silva, 2013). Integrating instruction that focuses on race and 
computer science in teacher education provides opportunities to disrupt colorblind dialogue that 
can materialize as evading discourses, individualistic discourses, or deflection discourses (Segall 
& Garrett, 2013). This poster reports on a study that employed a critical discourse analysis to 
understand the following question: How and when do teachers dialogue around issues of race 
and equity in relationship to teaching and learning computer science? 
  This mixed-methods study took place in a week-long, residential PD workshop designed 
to prepare teachers from across the United States to instruct an Exploring Computer Science 
(ECS) course at the high school level. About a third of the teachers returned from a previous 
summer ECS PD to extend their learning. We collected a pre-PD survey, a post-PD survey, and 
field notes throughout the week as teachers engaged in their professional learning. This mixed-
methods data allowed us to examine how teachers discuss race and equity in the context of 
teaching computer science, and how teachers’ belief systems and discourse might change over 
time in a professional learning environment that centers equity and inclusion. 
  Our findings demonstrated a wide range of how teachers engage in conversations about 
equity and access. Many teachers used colorblind language, such as “they”, “them”, “those 
students”, even when engaging in research readings and curricular lessons that center race in 
computer science. Some teachers discussed their discomfort with teaching lessons about 
cornrows and computing, expressing doubt and uncertainty about the inclusion of this lesson and 
their own professional ability to teach this lesson to their students. Yet, we also found that the 
returning teachers, who were often engaging in conversations for the second year around race 
and computer science education, were more confident, direct, and explicit about race and racism 
when discussing issues of access and inclusion in computer science. 
  The results of this study provide insights on how teachers dialogue about race in 
computer science education and indicates that the integration of scholarly readings and curricular 
lessons that center on race are essential ingredients for fostering conversations about how to 
successfully engage students of color in computer science classrooms. Further, the significant 
differences between how second-year teachers openly engaged in dialogue around race, as 
compared to first-year teachers, indicates the value of a long-term and multi-cohort model of 
professional development in computer science. 
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Poster #4 Title: Study of Access and Outcomes from Advanced Computer Science Coursework 
in an Urban Setting 
 
Poster #4 Authors:  
Steven McGee, The Learning Partnership, mcgee@lponline.net 
Randi McGee-Tekula, The Learning Partnership, Rmcgee@lponline.net 
Jennifer Duck, The Learning Partnership, jenn@lponline.net 
Lucia Dettori, Chicago Public Schools, ldettori@cps.edu 
Andrew M. Rasmussen, Chicago Public Schools, arasmussen@cps.edu 
Erica Wheeler, Chicago Public Schools, ewheeler6@cps.edu 
Ronald I. Greenberg, Loyola University, rig@cs.luc.edu 
 
Poster #4 Summary (499 words): 

The Chicago Public Schools (CPS) has taken a unique approach to broadening 
participation of low-income students, students of color, and girls by establishing Computer 
Science (CS) as a high school graduation requirement. This policy ensures that all CPS high 
school students will take a CS course, starting with the class of 2020. However, equity is more 
than just access. We define equity as equivalence in both the quality and outcomes of CS 
experiences. Exploring Computer Science (ECS) is the foundational course that fulfills the CPS 
requirement. Through ECS professional development, the number of qualified ECS teachers has 
grown. Two years into policy implementation, three-fourths of the schools offered ECS. Our 
prior research has shown that ECS participation rates by race, gender, and income closely reflect 
representation of the corresponding populations in CPS. In addition, student performance on the 
ECS end-of-course assessment was equivalent by race, gender, and income level. This evidence 
suggests that the CPS graduation policy is contributing towards equitable access to introductory 
CS with equitable course outcomes. 

Another outcome of interest is the equitable pursuit of advanced CS. Our primary 
research question for this poster is the extent to which there is equitable representation and 
outcomes of students who pursue advanced CS coursework in CPS. In particular, we focused on 
enrollment in the AP Computer Science A (CSA) and AP Computer Science Principles (CSP) 
courses from the 2014–15 to the 2017–18 school year. The 2014–15 school year was the first 
year that the CSP course was pilot tested in CPS, and the 2016–17 school year was the first year 
that the CSP exam was available. For every student enrolled in either AP CS course, the dataset 
included race, gender, special education status, English language learner status, free and reduced 
lunch status, overall GPA, AP course grade, and AP exam score. During the target period, 
enrollment in CSA declined from a high of 220 to a low of 136 students, while CSP enrollment 
increased from a pilot of 29 students to 693 students. The combined representation of students by 
race and gender in both courses was not reflective of the district’s student demographics. 
However, student representation by race and gender was closer to the district representation for 
CSP than for CSA. We conducted a multiple regression of the factors that correlated with the AP 
exam performance. The students' overall GPA and the grade in the course were significantly 
correlated with exam scores. Girls scored statistically lower than boys and Latinx students scored 
statistically lower than Caucasian, Asian, and African-American students. Students who took 
ECS prior to CSP scored statistically higher on the CSP exam.  
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These results show promise that using ECS as a foundation course is helpful for students 
who go on to pursue AP CSP. However, more work needs to be done to capitalize on the success 
of ECS to encourage CPS schools to offer AP CS courses and to encourage girls and students 
from underrepresented minority groups to pursue advanced CS coursework. 
 
 
Poster #5 Title: Using a Research-Practice Partnership to Bolster CS Education: Challenges and 
Opportunities for Equity 
 
Poster #5 Authors:  
Jill Denner, ETR, jill.denner@etr.org  
Emily Green, ETR, emily.green@etr.org  
 
Poster #5 Summary (XX words):  
This poster describes a research-practice partnership (RPP) that addresses equity in computer 
science (CS) education, defined as reducing the disparity in students’ access to quality 
opportunities and ongoing support. The purpose is to show how efforts to broaden participation 
must work within institutional contexts that have other demands and priorities. While most 
school districts welcome time-limited classes or events, these tend to attract students that are 
already interested or have access to CS and are less likely to create CS for All. Reducing 
inequities requires the integration of CS into existing educational practices and priorities. It also 
requires critical reflection on implementation, including attention to the preferences as well as 
the political goals of key stakeholders, including teachers, parents, students, and industry (Vakil, 
2018). Our CS for All effort focuses on 3rd-8th grade students in a small, California school 
district where the student population is 38% Hispanic/Latino and 25% English learners, with 
35% eligible for free/reduced lunch. The RPP includes the school district, a non-profit research 
organization, and a local education foundation. 
 We use the conceptual framework of absorptive capacity (Farrell & Coburn, 2017) to 
understand the conditions under which institutional changes can be made. “A district’s 
absorptive capacity is its ability to recognize the value of new information, assimilate it, and 
apply it in novel ways” (Farrell & Coburn, 2017, p. 141). In this framework, the organizational 
features that contribute to absorptive capacity include prior knowledge and expertise, 
communication pathways, and strategic knowledge leadership. The needed qualities of the 
external partners are to provide guidance that is clear and adds value, to be flexible and adaptive, 
and to align norms and work practices. 
 A narrative ethnography analytic approach (Gubrium & Holstein, 2009) is used to 
describe the organizational features of the school district, as well as the qualities of both the 
research team and education foundation. Data come from the interactions between researchers, 
teachers, district administrators, and representatives from the education foundation. Specifically, 
text from meeting notes, emails, and conversations was analyzed along with notes generated 
using field-based methods of ethnography.  A critical ethnographic approach is used to reflect on 
the narrative produced and the interpretation aligned with it (Carspecken, 2013), and to examine 
how different perspectives across the RPP were identified and negotiated. 
 Our results suggest that one of the challenges is the different expectations about pace and 
the impact of that on equity. School districts are organizations that move slowly as a way to 
protect themselves from ongoing change (Cohen & Mehta, 2017). Our data suggest that 
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implementing CS without embedding it in research and district practices, or getting buy-in from 
teachers and parents, can, in some cases, turn students and teachers off to CS. On the other hand, 
delays in implementation run the risk of reinforcing the status quo, which are currently 
inequitable. Our poster will convey how the RPP has grappled with the identification of varying 
and sometimes conflicting perspectives on pacing, and what those mean for a broader pursuit of 
equity in CS education. 

 
Poster #6 Title: Centering Youth Perspectives on Agency in CS Education 
 
Poster #6 Authors:  
Jean J. Ryoo, University of California, Los Angeles, jeanryoo@ucla.edu,  
Jane Margolis, University of California, Los Angeles margolis@gseis.ucla.edu  
Cynthia Estrada, University of California, Los Angeles, cynthiaestradag@ucla.edu  
Tiera Tanksley, University of California, Los Angeles, tctanksl@ucla.edu  
Dawn Guest-Johnson, Los Angeles Unified School District, dmg0923@lausd.net 
 
Poster #6 Summary (498 words):  

The CS for All movement has captured the interest of school districts, nonprofits, 
industry, and government leaders across the US, in recognition of the role Computer Science 
(CS) plays in our youth’s future academic and career pathways. Yet as CS for All programs—
such as Exploring Computer Science or Advanced Placement Computer Science Principles—
scale nationwide, we must ensure that the movement does not unwittingly reinscribe current 
inequities in public education that have resulted in differential access to quality educators, 
curricula, academic expectations, etc. for our females, youth of color, immigrants, and rural 
students (Bobb, 2018; Margolis et al., 2008).  

In order to keep equity at the center, our project seeks to understand how youth 
engagement, agency, and identity are being impacted, if at all, by efforts to broaden their 
participation in CS. Going beyond the “numbers” approach, we define equity as attending to the 
funds of knowledge and perspectives youth bring to their CS learning experiences, amplifying 
historically underrepresented youth’s visions of what CS education can and should be, that can 
inform the CS for All movement. 

Guided by sociocultural theories, this study understands learning as occurring through 
social activity influenced by cultural-historical artifacts (e.g., language, tools, etc.) mediating our 
interactions with each other and the world (Vygotsky, 1978; Wertsch, del Rio, & Alvarez, 1995). 
As such, in order to make sense of student agency, engagement, and identity in relation to CS, 
our research methods attend to individual learning in relation to interactions between people, 
with artifacts, and in the larger historical/cultural contexts of group activity in the classroom 
(Gutiérrez & Penuel, 2014). We define “agency” in terms of the ways students come to author 
and enact themselves in relation to their intentions to cause change in their own lives or those of 
others (Calabrese Barton & Tan, 2010; Basu, 2008). “Identity” is understood in terms of youth’s: 
1) access to a learning domain and the skills/concepts of that domain; 2) roles and 
responsibilities taken on in a shared space; and 3) opportunities to express oneself and make 
contributions to a setting in which one feels valued (Nasir & Hand, 2008, p. 148). 

Our methods involve a Research-Practice Partnership (RPP)—a sustained, mutualistic 
collaboration across researchers and educators producing original analyses toward the improved 
use of research in decision making and educational outcomes (Coburn, Penuel, & Geil, 2013; 
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Tseng, 2012)—collecting ethnographic case studies of 15 underrepresented youth’s CS learning 
experiences across three focal classrooms in a large urban school district. Data sources include 
weekly observation field notes, photos/videos, interviews, and student pre-/post-surveys that 
have been jointly analyzed with focal classroom educators in the RPP.  

Findings describe the various ways that youth see their current and future selves in 
relation to CS, while exploring the salience of culturally responsive pedagogy in relation to 
youth identity and agency. The ways our project crosses the boundaries of teaching and research 
toward increasing our effort’s impact and relevance to equity efforts in the CS for All movement 
are also shared. 
 
 
Poster #7 Title: Using Online Practice Spaces to Investigate Challenges in Enacting Principles 
of Equitable Computer Science Teaching 
 
Poster #7 Authors:  
Kevin Robinson, MIT Teaching Systems Lab, krob@mit.edu  
Justin Reich, MIT Teaching Systems Lab, jreich@mit.edu  
 
Poster #7 Summary (500 words): 
Significance, Perspectives and Purpose 

Computing plays a central role in the future of our communities, workforce, and society 
(Blikstein 2018), yet critical challenges remain in progressing towards more equitable and 
inclusive visions of K12 CS education (Margolis et al. 2015).  And while many broader 
structures and policies influence K12 CS education, the "last mile" of CS for All is whether 
teachers can enact principles of equitable teaching in the classroom. 

Among the many important principles of equitable teaching, our work focuses on 
positioning students with an asset framing, disrupting preparatory privilege and honoring 
intersectional identities (Milner 2010; Margolis et al. 2008). Previous work has shown that 
pedagogies of enactment like clinical simulation and role-playing hold great promise for teacher 
learning related to equity. Dotger and Ashby (2010) described “conditional inclusive ideologies" 
where teachers speak and write fluently about equity, yet struggle to enact equity during a 
simulation with mild social pressure. Self (2016) applied this approach to developing racial 
awareness, creating moments in simulation where teachers are "pulled up short" before guided 
reflection and facilitated discussion. Ball (2018) highlighted how focusing on “discretionary 
moments” can connect tangible teaching decisions with larger issues of equity and bias. 

In this poster, we share research done in collaboration with CS teacher preparation 
programs, seeking to answer: What kinds of teaching decisions do teachers make when given 
opportunities to enact principles of equitable teaching within online practice spaces? and What 
kinds of beliefs or biases interfere with teachers enacting principles of equitable teaching? 
 
Methods, Data and Results 

Our approach centers on creating practice spaces embedded across a wide range of 
blended settings for K12 CS teacher learning. Practice spaces are learning environments, 
inspired by games and simulations, that allow teachers to rehearse for and reflect on important 
decisions in teaching outside of the classroom (Reich et al., 2018). One example of this is 
Teacher Moments, a mobile web app that immerses educators in short vignettes of classroom 
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life, and then calls upon participants to react to complex situations with improvisational spoken 
or typed responses (Thompson et al. 2018). This allows teacher educators to create a shared 
experience for group reflection and discussion, and creates opportunities for co-creating new 
practice spaces that focus on the discretionary moments that are most important to particular 
communities of teacher educators, teachers, and young people themselves. 

Our approach creates rich evidence for purposes of both formative assessment and 
research analysis, including: data recorded within the practice spaces during teacher reflections 
and responses, observations during small group and whole group discussions, posters and visuals 
that teachers created during sessions, and written responses to survey questions. 

In this poster, we discuss early findings from six fields tests with particular classroom 
scenarios (n=45 participants).  Results describe the ways teachers enact principles of equitable 
teaching, and how teacher beliefs around colorblindness, meritocracy, and individual 
accountability may interfere.  Finally, we discuss themes around facilitating learning with equity 
practice spaces, and challenges in creating inclusive learning environments for all CS teachers 
(Robinson et al. 2018). 
 
 
Poster #8 Title: Scaling up Equity with E-Textiles: Stitch the Loop Unit Results in Exploring 
Computer Science 
 
Poster #8 Authors: 
Justice Walker, University of Pennsylvania, justicew@gse.upenn.edu  
Deborah A. Fields, Utah State University, deborah.fields@usu.edu 
Yasmin B. Kafai, University of Pennsylvania, kafai@upenn.edu 
Tomoko M. Nakajima, University of California, Los Angeles, tnak493@g.ucla.edu  
Debora Lui, University of Pennsylvania, deblui@upenn.edu  
Joanna Goode, University of Oregon, goodej@uoregon.edu  
Jane Margolis, University of California, Los Angeles, margolis@gseis.ucla.edu  
Gayithri Jayathirtha, University of Pennsylvania, gayithri@gse.upenn.edu  
Mia Shaw, University of Pennsylvania, mshaw12@gse.upenn.edu  
 
Poster #8 Summary (495 words): 
Objectives & Perspectives 

Traditional computer science programs in high school typically reflect disproportionate 
participation across social and economic categories such as student gender, race and 
socioeconomic status (Margolis et al., 2010).  However, leveraging  skills and practices that are 
culturally responsive to learners’ existing skills can help students engage with making (e.g., 
Vosoughi, Hooper & Escudé, 2016) and computer science (Scott, et al., 2015). Using these 
perspectives as a guide, we developed and implemented a computer science curriculum unit that 
uses conductive sewing to creatively design and program electronic circuits in textile-based 
material artifacts (i.e., electronic textiles or e-textiles).  The approach leverages interest-driven 
crafting practices in a way that is atypical of traditional CS courses that privilege gendered 
artifacts like robots, games, and drones (Kafai, Fields, & Searle, 2014). Instead we support and 
broaden what counts as computing in order to create opportunities that are diverse in practice and 
participation.  
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Context, Methods & Data 
Our Stitch the Loop curriculum is situated with Exploring Computer Science (ECS) 

classes that already support equity- and inquiry-based introductory computing (Goode, 
Chapman, & Margolis, 2012). We created an 8-10 week e-textiles unit where students craft a 
series of four projects, each increasing in depth of knowledge as well as creative freedom (Kafai 
& Fields, 2018). Teachers participated in four days of professional development that emphasized 
learning by designing, promoting aesthetics, celebrating and modeling mistakes (both teachers 
and students), and promoting peer pedagogy). Both the design of the curriculum and the teaching 
practices emphasized in professional development supported an equitable environment in CS 
classrooms at a small scale (see Fields, Kafai, Nakajima, Goode & Margolis, 2018). 

In Spring 2018 the unit was implemented across 17 classrooms with a total of 280 high 
school students taught by 15 different teachers (in as many schools) in a large urban school 
district. We used likert-based survey instruments before and after the unit to ask students about 
their social and economic demographics as well as information about their perspectives on 
computer science and its importance in their future.  
 
Results 

After validating our survey constructs using a Cronbach alpha measure of consistency 
and performing a statistical analysis of variance (ANOVA), we show that after completing the 
Stitch the Loop e-textiles unit, there were significant (p<0.001) increases in student self reports 
of: (1) being competent in computer science, (2) being able to be creative in computer science, 
(3) being fascinated with computer science-based problem solving, and (4) valuing computer 
science in future endeavors. Furthermore, our results suggests that these outcomes emerged 
independent of self-reported gender, race, primary home language, or family educational 
attainment.  
 
Significance 

Collectively, these results suggest that the electronic textiles unit widely and consistently 
supported positive and equitable learning outcomes across social and economic categories that 
are traditionally underrepresented and/or marginalized in computer science educations. In our 
discussion, we consider potential factors that may be mediating these effects in order to inform 
computer science professional development programs designed to support increased diversity in 
computer science learning.  
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Poster #9 Summary (470 words):  

This study enhances research on CS education for underrepresented populations by 
collecting and publishing more accurate and comprehensive state-level data than what has 
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previously been available in the field. Equity here refers to both access to and successful 
completion of high school CS courses by traditionally underrepresented populations such as 
students of color, females, and students from low income families. Research on equitable access 
to CS education has been hindered by the fact that available data have tended to be lacking in 
either precision or scope. For example, College Board (2018) measures of student enrollment in 
CS by different demographics only address two Advanced Placement CS courses. The Google 
Inc. & Gallup Inc. (2016) report provides estimates of the percentage of schools that offer any 
CS course, but the estimates come from self-reported data that inherently lack precision and 
come with other limitations, including concerns of construct validity. For example, across all 
sampled schools in the U.S., 78% of high school principals reported that their school offers at 
least one CS course. Numbers like these are likely to be inflated as educational leaders often 
conflate computing (e.g., programming) with computer literacy courses (e.g., keyboarding). 
Indeed, our research using objective counts shows that only 39% of high schools in Texas offer 
at least one CS course. 

Ensuring equitable participation in CS education requires reliable and systematic methods 
for tracking key outcome measures longitudinally. The limitations of the extant research and 
available data underscore the need for data on CS course offerings and enrollment that come 
from systematic and objective measurement methods. Such methods are possible at the state 
level, as many states already have a mandatory data reporting system in place for public schools. 
This study took advantage of one such data reporting system in Texas by using actual counts 
from every school in the state to analyze demographic enrollment trends and determine the exact 
nature of the gap in access to CS education for underrepresented students. Results include 
student-level data that illustrate how enrollment gaps in terms of gender, income, and race differ 
across 16 distinct CS courses and how these gaps are exacerbated for students who live in rural 
communities. Results from school-level data demonstrate how the number of CS courses that 
schools offer differs according to its location and the demographic makeup of its student body. In 
conjunction with the school-level data, we present the CS Equity Quotient (CSEQ), a new 
method for quantifying the degree to which a campus or district’s CS course enrollment reflects 
the gender, income and ethnic diversity of the school. It is our intention that the CSEQ serve as a 
consistent, simple metric to assess CS equity and a model for other researchers nationally to 
accurately measure and track broadening participation in CS efforts even as overall student 
demographics may change over time. 
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Poster #10 Summary (500 words):  

The mission of the Constellations Center for Equity in Computing is to democratize 
computing. The Center views equity as a structural matter and aims to build a structural 
solution to the deployment of computer science education, specifically in schools where 
resources are not allocated to prioritizing access to high level of computing courses. These 
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schools are often dominated by enrollment of students of color and low socioeconomic 
communities and face all of the challenges associated with the intersection of race and class 
and education. In computing education that manifests itself in their having no access to 
capable teachers of computer science or schools that engender the composite set of skills 
upon which a solid computing education can be built. There are not enough computer science 
teachers and there is no mechanism to create enough of them in a reasonable time frame. Our 
firm belief is that the only structural solution to this challenge is to build a hybrid 
instructional model. In this model, the teacher of record is an expert facilitator, but not 
expected to be the sole subject matter expert. 
  Building on the successful deployment and infrastructure of Georgia Tech’s Online 
Masters in Computer Science (OMSCS), the Center will develop online courses and teacher 
resources. These materials will support the implementation of a sequence of credible, college 
readiness computing courses to include Advanced Placement Computer Science Principles 
(AP CSP), Georgia Tech’s Introduction to Computing Using Python, and AP CS A. The 
development of online resources will be informed directly by the contributions of 
Constellations Fellows who will be instructional coaches working in schools and by an 
assessment of the most effective online tools for teaching computing courses. 
  Starting in the fall of 2018, the Center will deploy a team of three Fellows to teach AP 
CSP in six of the ten public high schools in the Atlanta Public Schools (APS) system. APS is 
representative of a school system that has not been able to prioritize quality computing 
education, at least at the secondary level. In 2017 there were 11,887 students enrolled in 
grades 9-12 in APS (1% Asian, 79% Black, 7% Hispanic, 12% White) and of the ten public 
high schools in this school system there was only one high school with a physical teacher 
teaching an AP CSP course. The Constellations Fellows are tasked with initiating the 
sequence of high level computing courses in addition to conducting classroom-based 
professional development to increase capacity in facilitating the courses with teachers who 
are new or novices to computing. The end goal is to establish equity in access to a steady and 
sustainable implementation of hybrid instruction in secondary computing courses that lead to 
opportunities in post-secondary STEM and computing studies, especially in schools where 
resources are not available to offer students a rigorous academic experience in computing 
education. Since scalability is always a programmatic objective, this hybrid model will 
require careful considerations of effect integration of teacher capacity building and student 
motivation to continue into post-secondary STEM and computing studies. 
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Poster #11 Summary (376 words): 
This poster will describe an examination of computer science education implementation 

efforts within California, utilizing current and retrospective data on equity in access and 
participation. This project is analyzing high school computing education pathways across the 
state, including the availability of courses, participation in courses by demographic groups, and 
trends in participation over the past three years. The project also examines the efficacy of 
initiatives to reduce inequity in three large focal districts which have demonstrated leadership in 
the implementation of district-wide computer science education initiatives—San Francisco 
Unified School District, Oakland Unified School District, and Los Angeles Unified School 
District. Thus, using statewide student and course data, district-level, and student-level data, this 
poster will share results of this longitudinal examination at the state and district levels of access, 
participation, success, and persistence in K-12 computer science education among 
underrepresented students to determine whether race and gender equity gaps have decreased over 
the past three years.  

Further, this poster will document the obstacles and barriers to participation existing 
despite access to courses, to directly inform the design and implementation of the next 
generation of computing education initiatives. This project examines two key questions: (1) 
Have the implementation of computer science initiatives increased access, equity, participation, 
success, and persistence of underrepresented groups in computing in California? (2) What 
demographic, academic, and curricular factors are predictive of student enrollment, success, and 
persistence in computer science? Utilizing this research-based approach to drive equity, this 
poster will reveal the efficacy of computing education pathways within California, and will 
examine focal district-level data to determine the efficacy of current practices and policies to 
broaden participation in computing.  

These findings, along with evidence of variables predicting successful outcomes, will 
contribute to ongoing district and state-level implementation plans, such that continuous 
improvement can be made to increase the number of women and underrepresented students with 
access to computer science courses, enrolled in computer science courses, demonstrating 
successful completion and persisting in computing sequences. This research will additionally 
help to refine and test models for broadening participation in K-12 computing education that can 
be utilized across local districts, states, and at the national level. Thus, this poster will inform 
larger strategies and initiatives for broadening participation in computing among 
underrepresented students across the nation. 
 

References 
  
Ball, D. (2018). Just Dreams and Imperatives: The Power of Teaching in the Struggle for Public  
Education. Presidential address at AERA 2018 Annual, New York, NY. Retrieved from 
http://www.soe.umich.edu/news_events/news/article/deborah_loewenberg_ball_delivers_preside
ntial_address_at_aera_annual_meetin/ 
 
Basu, S. J. (2008). How students design and enact physics lessons: Five immigrant Caribbean 
youth and the cultivation of student voice. Journal of Research in Science Teaching, 45(8), 881–
899. 
 
Blikstein, P. (2018). Pre-College Computer Science Education: A Survey of the Field. Mountain  



	 15	

View, CA: Google LLC. Retrieved from https://goo.gl/gmS1Vm 
 
Bobb, K. (2018). Unifying equity and access in computing. Medium. Retrieved from 
https://medium.com/csforall-stories/unifying-equity-and-access-in-computing-948b28c2f02d. 
 
Bonilla-Silva, E. 2017. Racism without racists: Color-blind racism and the persistence of racial 
inequality in America. Rowman & Littlefield. 
  
Calabrese Barton, A., & Tan, E. (2010). We be burnin’! Agency, identity, and science learning. 
Journal of the Learning Sciences, 19(2), 187–229. 
 
Carspecken, F. P. (2013). Critical ethnography in educational research: A theoretical and 
practical guide. Routledge. 
 
Coburn, C.E., Penuel, W.R., & Geil, K.E. (2013). Research-Practice Partnerships: A strategy for 
leveraging research for educational improvement in school districts. New York, NY: William T. 
Grant Foundation. 
 
Cochran-Smith, M. 1995. Color blindness and basket making are not the answers: Confronting 
the dilemmas of race, culture, and language diversity in teacher education. American 
Educational Research Journal, 32(3), 493-522. 
 
Cohen, D. K., & Mehta, J. D. (2017). Why reform sometimes succeeds: Understanding the 
conditions that produce reforms that last. American Educational Research Journal, 54(4), 644-
690. 
 
Dotger, B. & Ashby, C. (2010). Exposing conditional inclusive ideologies through simulated  
interactions. Teacher Education and Special Education, 33(2), 114-130. 
 
Farrell, C. C., & Coburn, C. E. (2017). Absorptive capacity: A conceptual framework for 
understanding district central office learning. Journal of Educational Change, 18(2), 135-159. 
 
Fields, D. A., Kafai, Y.B., Nakajima, T.M., Goode, J., & Margolis, J. (2018). Putting making 
into high school computer science classrooms: Promoting equity in teaching and learning with 
electronic textiles in Exploring Computer Science. Equity, Excellence, and Education, 51(1), 21-
35.  
 
García, O., & Li Wei. (2014). Translanguaging: Language, bilingualism and education. London, 
United Kingdom: Palgrave Macmillan Pivot. 
 
García, O., Johnson, S. I., & Seltzer, K. (2016). The Translanguaging Classroom: Leveraging 
Student Bilingualism for Learning. Philadelphia: Caslon Publishing. 
     
Goode, J., Chapman, G., Margolis, J. (2012). Beyond curriculum: The Exploring Computer 
Science program.ACM Inroads, 3(2), 47-53. 
 



	 16	

Gubrium, J. F., & Holstein, J. A. (2009). Analyzing narrative reality. Sage. 
 
Gutiérrez, K. D., & Rogoff, B. (2003). Cultural ways of learning: Individual traits or repertoires 
of practice. Educational Researcher, 32(5), 19-25.  
 
Gutiérrez, K.D. & Penuel, W.R. (2014). Relevance to practice as a criterion for rigor. 
Educational Researcher, 43(1), 19-23. 
 
Kafai, Y. B., & Fields, D. A. (2018). Some reflections on designing constructionist activities for 
classrooms. Proceedings of Constructionism 2018, Vilnius, Lithuania. 
 
Kafai, Y. B. Fields, D. A., & Searle, K. A. (2014). Electronic textiles as disruptive designs in 
schools: Supporting and challenging maker activities for learning. Harvard Educational Review, 
84(4), 532-556.  
 
Knuth, D. E. (1984). Literate programming. Computer Journal, 27(2), 97-111.  
 
Margolis, J., Holme, J., Estrella, R., Goode, J., & Nao, K (2008). Stuck in the shallow end: 
Education, race, and computing. MIT Press. 
  
Margolis, J., Holme, J., Estrella, R., Goode, J., & Nao, K (2017). Stuck in the shallow end: 
Education, race, and computing, revised ed. MIT Press. 
 
Margolis, J., Goode, J., & Chapman, G. (2015, Sept.). An equity lens for scaling: A critical  
juncture for exploring Computer Science. Association for Computing  
Machinery Inroads, 6(3). 58-66. 
 
Milner, R. H. (2010). Start where you are, but don’t stay there: Understanding diversity,  
opportunity gaps, and teaching in today's classrooms. Cambridge, MA: Harvard Education Press. 
 
Nasir, N. S., & Hand, V. (2008). From the court to the classroom: Opportunities for engagement, 
learning, and identity in basketball and classroom mathematics. Journal of the Learning 
Sciences, 17(2), 143–179. 
 
Office of English Language Learners. (2013). 2013 Demographic Report. New York, NY: New 
York City Department of Education. Retrieved from 
http://schools.nyc.gov/NR/rdonlyres/FD5EB945-5C27- 44F8-BE4B-
E4C65D7176F8/0/2013DemographicReport_june2013_revised.pdf 
 
Reich, J., Kim, Y., Robinson, K., & Roy, D. (2018, June 12). Exploring Authenticity and 
Playfulness in Teacher Practice Spaces. https://doi.org/10.31235/osf.io/pqmgs 
 
Robinson, K., Jahanian, K., & Reich, J. (2017, December 20). Using Online Practice Spaces to 
Investigate Challenges in Enacting Principles of Equitable Computer Science Teaching. 
https://doi.org/10.31235/osf.io/ygazx 
 



	 17	

Scott, K. A., Sheridan, K. M., & Clark, K. (2015). Culturally responsive computing: a theory 
revisited. Learning, Media and Technology, 40(4), 412-436. 
 
Segall, A., & Garrett, J. 2013. White teachers talking race. Teaching Education, 24(3), 265-291. 
  
Self, E.A. (2016). Designing and using clinical simulations to prepare teachers for culturally  
responsive teaching (Doctoral dissertation), Vanderbilt University, Nashville, TN. 
 
Thompson, M., Robinson, K., Kim, Y., Reich, J., & Owho-Ovuakporie, K. (2018, June 19). 
Teacher Moments: an online platform for preservice teachers to practice parent-teacher 
conversations. https://doi.org/10.31235/osf.io/26wkf 
 
Tseng, V. (2012). Partnerships: Shifting the dynamics between research and practice. New York, 
NY: William T. Grant Foundation. 
 
Vakil, S. (2018). Ethics, identity, and political vision: Toward a justice-centered approach to 
equity in Computer Science education. Harvard Educational Review, 88(1), 26-52. 
 
Vossoughi, S., Hooper, P. K., & Escudé, M. (2016). Making through the lens of culture and 
power: Toward transformative visions for educational equity. Harvard Educational Review, 
86(2), 206-232.  
 
Vygotsky, L.S. (1978). Mind in society: The development of higher mental processes. 
Cambridge, MA: Harvard University Press. 
 
Wells, A. S. 2014. Seeing past the “colorblind” myth of education policy: Addressing racial and 
ethnic inequality and supporting culturally diverse schools. Boulder, CO: National Education 
Policy Center. 
 
Wertsch, J.V., del Rio, P., & Alvarez, A. (1995). Sociocultural studies: History, action, and 
mediation. In J.V. Wertsch, P. del Rio, & A. Alvarez (Eds.) Sociocultural Studies of Mind, pp. 1-
34. New York: Cambridge University Press. 
  
 
 
 
 
 


